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Mosawwe.n.naa WNNCKH X
( lalyc gpokn moTa
Pabouas nporpamma astopa O.C | abpnensHa no xmmuu Tns -SV Knaccos o6Lweobpa
yupexzeHuii cocTaBneHa Ha OCHOBE:
1 depepanbHOO KOMMOHeNYa roe\ uipeiBennoi o cuwpgapra OCHOBHOrO 06w cto
obpa WweaHms:
2. TpumepHOo nNporpaMmMbl OCHOBHOI 06,0 0 06pa3oBaHnsA M0 XUMUK;

ABTOPCKOW MporpaMmmMbl OCHOBHOIO o6 et obpayoBaHua no xmmum O.C. ! abpuensH

e myg,., cyepeounn.  M.: Adpoda. 2004 5c.

4. ®depepansHOro 6asMcHOroO yyebHOO MiaHa oblieobpadoBaregbmbiX yupexaeHnii Po.

> rBEPXAEHHOro npmkadoMm MumHMCTCpcy Ba obpadoBaHms Po od UN.03.2004.Vi>1312 ¢

NYMEHEHHSIMWN. YTBEPXAEHHLIMU NpMKaioM MunHo6pHaykm P® or 20,08.2008 i..Mi 241

Pabouasi mporpamma KOHKpernsHpye! cogepxaHue npuMepHo;! NporpaMmbl. OAET YeUYKOC
pacnpefeneHne yueGHbIX 4acoB MO pasfenam Kypca ¢ onpefeneHHol nocnefoBartefibHOe Uao
nuyyenmns TeM 1 pa3fesioB C YYETOM MeXNpPeAMETHbIX M BHYrprnMpeaMeTHbIX CBA Seii. MTOrvKun
yuye6HOI MnpoLiecca, Boupacllbl.X 0eobeLlKKen yyawmxca. B paboueli nporpamme onpegeneH
rnepeyeHb 3eMOHETParHii, 1abopaTopHbIX OMbITOB, MPAKTUYECKMX WWATWA . pacycwbixX ia Um. ux
pacnpefeneHue no pasgenam.

Pa6ouas nMporpamma BbIMOJIHAET [1Beé OCHOBHblE (DYHKLMN:
MHdopmMalyoHHO-McyoANYeckas hynkmMma No3BOMsSeT BeeM yyacTHMKamM 06pasoBaTesibHO
npouecca Nosyyn 1b NPCACraBAeHUC o LENAX, couyepxaHun. obLler ctparternm obyyeHus,
BOCMUTAHMA W PasBUTUA ydyallMxcs cpefcTBammn AaHHOK yyebHOro npeamMeta.
OprawmalnoHHO-unaHnpyowasa QyHKUMS npegycMarpuBacy BblgeneHne >>aroB 06yyeHus,
CTPYKTYpUpOBaHve y4ebHOro marepviana, onpegeneHve e KOMYeCTBEHHbIX U KauyeCTBEHHbIX
XapakKTepuCTMK Ha KaXAOM M<3 TaHOB. B TOM YMC/E T4 COAEepXKaTelbHOro HarnonHeHus
npomeXxyToyHo!! arteetTaumn yvalmxcs.

C 1)>sAn>pa WKy MeH ia
Pabouas npor pamMma BK/1304aey Nsyb pas3aesios:
* MNOSICHUTENbHYI 3aMnCcKy:
= OCHOBHOe cofiepXaHune C yyeyoM pacnpegeneHns yyebHbIX 4acoB HO payfenam Kypca u
nocnegosartenibHoOe!b NUuyyYenmnsa Yem n paygenos:
= TpeboBaHMA K YPOBHIO MO MOroBKM BbIMYCKHUKOB OCHOBHOW LUKO/bl HO XUMUU:
= repeyeHb y4e6no-McU.MHKYKO! 0 obecneyeHus.
= KaneHgapHo-Tematuyeekoe nnaHUpPOBaHME.
OnuwaH xapak iepucinka \ YebHW o npeamMeT
CopepxaHue paboyeit NporpaMMbl CTPYKTYPUPOBAHO MO Te CcT 6Grokam:
e MeToabl NO3HAaHUA MeLleeiB U XUMNYECKNX ABIEHWNIA.

* ')KemepuMeH lasibHble OeHOB3a XUMUW:

= Beuwee IBO:

= XumMunyeckasa peaxums:

= 'YnemenTapHble OCHOBbI HEOPFraHWNYeCKOW XMMUK:

= 1lcpBouMadasbHbIC NMpeacTaBneHns 06 Opi aHMYEeEKNX BeLLecTBax:

e XMuUA 1 XKMWb.

Llenb Kypca -BOOpPYXEHMEe yyalnxca OCHOBaMU XMMWYECKMX 3HAHWUI. Heo6XoauMbIX ANns

NMOBCEAHEBHOW XXWU3HW. MPON3BO/A BEHHOW AesrefbHOCTU. NPOAO/DKEHUsT 06pavyoBaHms.

NpasuIbHOW OPHENULLXA 1 NOBEAEHMN B OKpPYXatoLlein cpee, BHECEHME CYLLeCTBEHHO

BK/1aJa B pa3BuTMe Hay4YHOK MUPOMOHUMAaHMUS YyallmMXCcs.

B  KiHiioii nporpamme BblpaxeHa iyMaHuelnyeckas W XMNMUKO - =KD HV Mueeq,

HanpaBieHHOCTb M OpMeHTaumMs Ha pasBmBatoLLee 06y YeHVe B Hell oTpaxeHa cue TeMa BaXKHeMLwmnx

XUMUYECKUX LLIAHWUIA, packpbiTa pOJib XMMUMN B MO WaHNN OKpyXawuwero mMupa, B MNOBbILLEHNN
YPOBHSA MaTepmaanof/'l XXYHMH ob6lweaHa. B pa4yBuTnnN ero KyAablypbl. B peleHnn BaXKHEMLLINX



VIpO6I'IeM COBpEMEHUNOCT N.

3apaun Kypca:

e OCBOEHME BAXKHEWMWMX 3HAHUM 06 OCHOBHbIX WHLWKNAX i 3aKOHaX XUMWUK, XUMUMECKOH
CUMBOJINKE:
*OBMlafleHNe YMeHNsIMU Habnaatb XMMUYECKUE ABMEHUS, NMPOBOAUTbL XMMUUYecKun!', >xeHepumen i.
npomnsBoAMTbL pacyeTbl Ha OCHOBE XWMMWYECKUX (DOPMYi BELIECTH W YPaBHEHWU XUMUYECKUX
peakumii:
= pa3BuUTME MO3HaBaTe/lbHbIX WHTEPECOB W WHTENNEKTyaslbHbIX CMOCOGHOCTEN B npoLlecce
npoBefieHNs  XMMUYECKOK  Xemepumella. CaMOCTOATENIbHOrO  MNpuobpeTeHWs  3HaHwuid |
COOTBETCTBMWN C BO3HUKAIOLWNMWN XU3HEHHBIMW MOTPEBHOCTAMN,
= BOCMUTaHME OTHOLWEHUA K XUMUM KaK K OAHOMY Wi (yHAAMEHTa/IbHbIX KOMIMOWEHIOB
€CTeCTBO3HaHUA H NaeMeHiy o6LeyenoBeYecKor KybTypbl;
e NpUYMeHeHME MOJIyYEHHbIX 3HaHWUA W ymMeHWln pana 6e30MacHOro WUCMOMb30BaHWS BELLECTB N
MaTepuanioB B GbITY M Ha MPOM3BOACTBE. PELUeHUs MPakKTUYecKUX 334a4 B MOBCEAHEBHOM >XW3HU,
npenynpexaeHvs ABNeHW, HaHOCAWMX Bpesd, 340POBbI0 YenloBeEKa M OKpYXXaloLlel cpede.
MpuHUWNbI peanmM3aunn yyebHO npegmeTa

| rymMaHusauum cofepXaHuns 1 npoiecca ero ycBoeHus;

m xoaonnaynn Kypca XMMumn:

*  nwerpannu 3HaHWA N YMEHWIA:

W [10C/1e0BaTe/IbHO pPas3BUTUS U YC/IOXKHEHUA Y4eBHOro matepuasa H Crnoco6oB CHo

N3YyYeHUS.

VHhopMauum o BHECEHHbBIX U3MEHEHUAX
1 B Nknacce npaktunyeckas pabota XI'L no TexHuke 6e3onacHoein B Teme «BBegeHue».
B Y knacce npaktukymbl M | 1.Yj 2 13 icm 2 N4 pacnpegeneHbl B iemax 1m 3. T.K =0
NOrn4yHo
2 B 9 knacce TeMbl «.XMMUA N XKN3Hb» (24aca) HeT B Wwxapammc OC. labpuensHa. HO
nMeeTcs B 06pa3osarenlbHOM CTaHAapTe
Mee K) npeaMeT B 0a3MCHOM YYEHHOM MnaHe
Ana peanusaunun paboyeli nporpammbl M3y4yeHUss y4ebHOro npegmMeta «XMMus» Ha nane
OCHOBHOIO 06LLel0 06pa3oBaHNsA y4ebHbIM MN1aHOM LWKO/blI O0TBeAeHO 136 yacoB. B Tom uucne
68uacos B VIII knacce un 68 yacoB B IX knacce, u3 pacyeta 2 ydyebHbIX Yaca B Hegeno B XllII
Knacce n 2 y4ye6HbIX Yaca B negento B IX knacce.
dopMbl Opi aHM3aHMM O06pa3oBa iefnbiHN O npouecca U POPMbl KOLU POSn

Paboyas nporpamma npcaycmarpmsaa (QOpPMMPOBAHUNE Y yYaLMXCA 00 eyYebHbIX YMEHUN
H HaBbIKOB, YHMBEPCa/IbHbIX CMOCOO0B reaTesnbITeTA U KAKYEBbIX KOMUETEHNMNN. B yom
HanpasneHnn npuoputTeTaMm uns yyebHO npeamMeta UXUMMA*> Ha ayneHH OCHOBHON' obLeto
06pa3oBaHVA ABMAIOTCA: UCMOJIb30BaHVE A1 MO3HaHMA OKPYXaloLWe Mupa pasiNyHbIX MeoH
(HabnoaeHNs, N3MEPEHUS, OMbITbl, XXEHEePNMeHT). Pabouyeli nporpamMmmMmoit Kypca xmvmmmn 8-4
K/1accoB NpeflyCMOTPEHO Mp: BC Ci; . ' iir HAgYe.:-X 4H .B: . uyeMm;. . "=
- BV K .-.CCC HEC/IOXKHbIX XenepumensoB U onmcaHme ux pesy/bTaTos:

MCMONb30BaHME T/ peLleHnss No3HaBaTe bHbIX 334a4 Pas3/IMyHbIX MCTOYHUKOB
MHopMaLmn: cobngeHne HOpM M NpPaBua MOBC FEHVSt B XUMUYECKUX nabopaTtopusix, B
OKpY>XXaloLLel epe ie. a Takke Mpasua ; OPOBOIO 0Bpa 3a XN 3HW.

= Pe3ynbTatbl M3y4yeHUs Kypca «XMMUAM MNpuUBeAeHbl B pasaene «TpeboBaHUs K
YPOBHIO MO N'OIOBKW BbIMYCKHMKOB». KOTOPbI/A NMO/THOCTLI0O e00TBe3eTByC!
cTaHOapTy TpeboBaHUs Hanpas/ieHbl Ha pean3auunio AesK’ SIbHOCTHOrO.
NPaKTUKOOPUEHT HPOBAHNOIO U AUYHOCTHO OPUEHTUPOBAHHOIO NOAXOAOB;

OCBOEHME yyalMMUCA HHIC/I/ICMYyanblloH 1 NpakTUuYeckoii lesiiensitoein;
oBnageHve '3HaHNAMM 1 YMEHUSIMA. BOCTPEBOBaHHBIMU ¥ MOBCEAHEBHOM XN 3HW,
MO3BONSLWMMUN OpMnc.YndoBarbes B OKpyXatLleM MUpe, 3Ha4YMMbIMU 37
coXpaHeHua oKpyXatoLeli cpefibl 1 CO6CTBEHHOMO 34,0POBbA
KOHTpO ii, TaTWn),yMEHNU, LWITLIKOB
KOHTpONb  (Tekywun, pyOGeXxHbld, WrOKBbIA) 3 YPOBHEM 3HaHWI  yyalmxcs
npegycmaTpuBaeT NpoBefeHne nabopaTopHbIX, MNPaKTUYECKMX, CaMOCTOATEsIbHbIX, 3€CIBbIX WU

Irrmy 4t. ULV T\4r\4vi
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Kpome  BbILLCMepCHAC/ICITBIX  OCHOBHBIX  ijKipNs  KOHTPO/IA  nposogs ICA  IVKVIUIU
eamocyosye.YbHble PaboTbl B paMKax KaxKAol Tembl B HHAC (yparMeHua ypoka.

KpuTepum N HOPMbl OLEHKM LIanMm ou\ Yaro L mmm

1 OueHka \clTn oo4Beia
O Imc I ka «5»:

—0Y4YBET MOJIHbIA N NPaBU/bHbLIA Na OCHOBaHUU U3YYEeHHbIX icopnii.
- MaTepuasl U3NoXeH B onpeaeneHHo!! normyeckon noenefoBayeslbHOCHW. ndepadypHbIM AN KOM.
-0l Ber camocTosTe bHbIN.

O lBcl «4»:
-0iBci MonHbIi N NpaBUbHBIM HA CHOBAHUW LLYYEHHbIX icopnii:
- MaTepuan U3NOXeH B onpefesieHHo]! norMyeckoil nocaenoBaTenbUoCTN. MpU >FOM AOMyLUEHbI
[Be-TPH HecyLLecTBEHHbIE OLWMOKU. UCTpaB/eHHble Mo YpeboBallno yuTens

O IMclka «Y»:
- OTBET MNOJHbIA, HO MpU jtom JONylleHa CylleCTBEHHas OWn6Ka WM OTBET HEMO/HbIM,
HECBSAYHbINA.

O lvielKa «2»:
- Mpu o4yBeye OGHapYXXeHO HEemMoHVMaHWe y4vallMMCS OCHOBHOrO coJepXaHus yyebHOro ma;epnana
WL  IOMYLLEHbl CYLWICCTBEMHbIE OWMOKN, KOKPbLIC YyyalluMiAcs He MOXa UCMpaBUM» M.
HaBOAALLMX BOMpOcax yuyTensa. orcyrcrave orseTa.

2 OueHKa XXCACpPHMCUYasbblY YMEHWNA

OueHKa CTaBUTCA Ha OCHOBaHUW HabMoAeHWs aa ydyaluMWUcs U MUCbMEHHOro oTyeta $
pa6ory.

Oi mey ka «5»:
- paboTa BbINO/IHEHA MOJIHOCTHLI W NPaBU/LHO, CAeNaHbl NpPaBu/bHble HABMOLAEHNS U BbIBOAI:
- eXernepyvMeHY OCYLLEeCTBAEH MO MaaHy C Y4eTOM TexXHUKM 6c.onacHoein n npasvn paboTbl C
BelleeTBaMH 1 060py0BaHMEM:
- NPOoAB/EHbI OPraHM3aLMOHHO - TPY/NOBble YMeHUs, noggepXxvBaHnes uymctota pabodyero \iccia it
nopsiaoK (Ha cTone, )XOHOMHO UCMNOJIbYYK/ICS peakTuBhbI).

Ol McIKa «4»:
- paboya BbINOMHEHA MNPaBWILHO, CcAenaHbl NpaBW/bHbIE HAGMOAEHUS U BbIBOAbI, HO MNPV MOM
XEeNepHMEeHT MpoBeAeH He MOMHOCTbI0 WAM AONYyLEeHbl Hecyllee: BeHHble OWnbKM B paooic i
BelllecTBaMy 1 060pyA0BaHHOM.

O I mMmclKa «3»:
-paboya BbINOMHEHA MPaBU/IbHO He MEHee YeM HaMoS0BMHY WAM AOMylleHa CyLeCTBEHHas OHIW:;.
B X0O4e XeHepumeHla B 06bACHEeHMW, B ohopmMieHun paboTbl, B COOGNIOAEHUN NPaBUl TEXHUKMU

6e3onacHoOCTN Ha pa60Te C newieeysamn m 060py,qOBaH|/|eM, KOTOpasa ucrnpaenidaeTca no TpeGOBaHVI}O
yunTtensa.

O ImMmclKa <<2x
- ponyuleHbl ABe (M 6onee) cyllecTBeHHble OLWNOGKM B XOode: >XerneprvMeHya. B OOBSCHEHUU, B
ohopmIEHNN PaboThl, B COBNIOAEHNN NPaBWU/I TEXHUKM OCHOMACHOCTH MPH paboye C BeliecTBaMu n
obopyaoBaHMEM, KOTOPbIe yYalLUiics He MOXET UCMPaBuUTb Aaxe no heboBaHu yumnTens.
- paboya He BbINOJSIHEHA, Y yYallercsa OTCYTCTBYET >Xernepumenrasbhble YMeHUs.

3. OueHKa YMeHU pCcMMb pacucCLllbIiC Kanaun
Ol mc! ka «5»:
- B A0! NYECKOM pacCyXXAeHUM 1 peLleHnn Nei OWnBOoK, Lyaya pelleHa pauyoHaibHbIM CNOCO6GOM:
Oi MeyKa «4»:
- B JIOTMYECKOM PaCCYy)XXOEHUM U peLleHNs Hei CyllecuYBeHHbIX OwWwnboK, no $agaua pelueH:!
HepauMoHa/IbHbIM CNOCO60OM, WK A0NYLLEHO He 6o/ee UMX\ HeCyLLEeCTBEHHbIX OLUMOOK.
Ol Mc 1Ka «3»:
- B A0!MYEeCKOM pacCy)XAeHUN Ha CYyLLeCTBEHHbIX OWMO0K, HO AonylleHa cyllieeiBeHHas owunbka
H MaremMaTuyecKkux pacuyeTtax.
Ol mey Ka «2»:
- MIMEEeTCA CYLLLECTBEHHbIE OLWNOKN B JIOTMYECKOM PACCYXAEHUN N B PELLUEHNU:
-OTCYTCTBME OTBETA Ha 3ajaHue.
4. OueHKa NUCbMEHHbIX KOH iposbHbIX pafioi
Ol mey ka «5»:



—-O0TBEeT MOJIHbIA U NPaBW/bHbLIA. BOYMOXHa HecyLlecTBeHHas olwmnbka
O IMelka «4»:
- OTBET HEeMoJHbIA UM JoNyLeHO He 6onee ABYyX Hecyllee iBeHHbIX OLUIMOOK.
t) Imclka «3»:
- paboTa BbIMO/IHEHA HE MeEHee 4YeM HamnoJsIOBUHY, JIOHYLUEHA OTHa CyLlecTBEHHas owmbka 1 npu
fOM [Be-TPU HECYLLEeCTBEHHbIE.
OlmMmclKa «2»:
-paboTa BbIMO/HEHA MEHbLUE YeM MI;MA0BUH_\ unu COAEPXMN! HECKOMbKO CYLLLeCTBEHHbIX OLNGOK
- paboTa He BbINOJ/IHEHA.
Mpw oueHKe BbIMONHEHUA MUCbMEHHOM KOHTPO/bHOM paboTbl Meobxo J1IMo yuuTbiBaTh | peboselums
efnHOo opdicy pa<|)MyeckoTo pexmnma
5. OneHka iee 10BbIX palMm
TecTbl, COCTOSALLME HY MAT BOMPOCOB MOXHO WCMOAbYOBATb MOCME M3YYEHUS KaXK[oH
mMatepuana (ypoka). TeeT ny 10-15 BONPOCOB UCMOJIbYYETCA AJ19 MEPUOLNYECKOD KOHTPOsA. leci
H4 20-30 BOMNPOCOB HEOHXOAMMO UCMO/MbYOBaTh A1 UTOKBOK KOHTPOSS.
Mpwv oueHMBaHUM MCMOJIBbYYETCA Creaylowan LWKana:
Ana leela HY Na T BOMPOCOB
WHET OWNOOK OLEeHKa <5
=0fHa oLnbKa oueHKa «4»:
*[Be OLUNGKN OLEHKa «3»:
« TpW OLLINGBKMN OLlEHKa «2».
Ansa Tecta N4 30 BONPOCOB:
«25-30 npaBu/ibHbLIX OT BETOB  OLeHKa «5»:
« 19-24 npaBW/IbHbIX OTBETOB oueHKa <4
< 13-18 npaBuW/ibHbIX OT BETOB OLeHKa «3»:
eMeHblle 12 npaBusibHbIX OiBETOB OLIeHKa *<2».
(= OueHka pedhepu ia.
PedhepaT oLieHMBaeTCa NocneayoLWmm KpUTepusm:
ecobnoaeHne TpeboBaHU K CHo 0OOPM/IEHNIO;
= Heo6XO0ANMOCTb W [OCTATOYHOCTb A1 PacKpbiTUA Tembl MNPUBEAEHHOV B TekcTe pedepata
MHopMaLmnn:
eyMeHue obyyarolietrocss cBOBG0OAHO nunatarb OCHOBHbIE MJ/IEH, OTPaXeHHble B pedepare.
= CNOCOGHOCTL 06yvatlolerocsi MOHATb CyTb CAABaeMblX YleHaMu aTTecTauMOHHOW KoMUCCUK
BOMPOCOB M CPOPMY/IMPOBaTbL TOYHbIE OLIEeTbl Ha UM\

CofepxxaHne nyyyaemoro kKypca
aalicc

BeepeHue - 5 yacos
MpegmveT XMnn. OCHOBHbIE MOHATUA M TEOPUU XUMUW.
MpeBpaLyeHns BewecTs. ®un WYECKNC M XMMUYECKUE ABJEHUS.
KpaTtkne cBefleHUs Mo UCTOPUU payBHLUA XUMUU.
ATOMBbI. MONeKky/bl. XMMUYecKmne 4YnemMeHTbl. XMMUYeCcKne YHakn.
Cuctema Xummnyeckmnx anemeHTtos [l.11MeHaeneesa.
XnmMmuyeckue copmynbl. MNMpocTble 1 CIOXHbIe BellecTBa. 3aKOH MOCTOSHCTBA COCTaBa BelleaBsa.
OTHOCUTENbHAA aloOMHaa n MO/ekKynapHaa Macchbl.
MaccoBas 00N 4,eMenToB B Bellee:mix.
— B pen.ibiaie TeueHnsa k'.mbl Ha Gii UMMM >pOBHE \YEHHK L/DKEN LW ;b
BaXKHelWwmne XMMMYECKNe HOLWHUSA: BELeCcTBO, (PHYHUYCCKOC Teo, XUMUYECKUIA >/eMeH: /1.0M
MOJIEKYNa, XUMMNYecKaa peakuus, «Maky nepsbiX 20 XMMUYECKUX =>/eMenToB: onpeaeneHune
XUMNYeCcKon (thopmynbl BellecTBa, JOPMYIMPOBKY LLKOMA MOEKSHENLW cocTaBa BellecTsa:

OCHOBHbIE LWKOHbI XUMWUWN: - OCHOBHbIE MOSIOXEHNS AMY: HOUMMAaTb CTO LLAYCHIC.
yMe 1b:

-0T/NYaTb (PUUMUYECKUC SBMIEHNA OT XMMUYECKUX peakuuii:



- HauyblBan» XMMUYyecknue =:|cMcnrna Mo X cumeonam:

- HayblBay b MPU3HAKN XUMUYECKNX pPeakLini.

- Onpeaenu v» Ka4eCTBEHHbI 1 KOSIMYEC:BCUHbIM coeiini Bellee: 1 no n\ copmynam n
NPUHALNEXHOCTb K MNPOCMANM WA C/IOXKHbLIM BeLLecTBam

- pacrnosHaBaTb NPOCTbIE U C/IOXKHbIE BELLECTBA:

—-BbIYNCNATb 01 HOCUT C/IbHYIO MOJIEKY/IAPHYIO Maccy BeLlecTB

-BbIUMCNN M>MAaCCOBYH HOJ/1H0 XMMUYECKOI0 YeMCH Ta Mo hopmyne BellecTsa:

—-XapakK4yepHYoBaib XMMUYECKUIA Me.MEHY MO CTO NnosoxeHntwo wnll.C .

- KnaccnumumMpoBaTh BeLLecTsa HO COCMaB) Ha MPOCTble U C/IOXKHbIe
ncrmonbioBa rb NpuobpeTwne XanuH U YMeHUs B MPaKTUUYECKON fesicabiwa H 1
NnoBceAHEBHOMN XHLWH HW:

e OOBACHEHUS XUMWYECKUX SABMEHUN, MpoUCXoasawmx B Mpupoae, Obly M na
npounysoae | ee:

e )KOOOrMYecKW ipamMoyHOro NoBeAEeHUsi B OKpyXatoLleli cpeae:

OLEHKM BAUSHUSA XMMWUYECKOK YarpsilleHUs OKpYyXatoler cpefbl na OpKUMUM

YyenoBeKa W Apyd UC XUBble Opi aHNYMBbI:

. A lOMbl XUMWNYECKUX =>/ICMEH iOH- b yacoB
CTtpoeHue atoma. CocTaB aTOMHbIX A Tep.

| bMCHENMoO yncna MPOTOHOBWU NCii :POHOH B aape Muyodyonsl.

CoCcTosiHMe >[ACKTPOHOB B aToMe

MepnognyHOCTb B MUMEHEHWH CBOMA B YIEMEHTOB. | (CpHOANYCeKHI LWwKoH A.M..MeHaeneesa.
Meproanyeckas cncrtema B cBeYe KOPHWU CTPOEHMUA aToma.

XapakycprncTuka XMMUYECKOK =feMeH;1 N C0 CBOWCTB Ha OCHOBE MOIOXeHMA B nepno;ni4CCKoii
CUCTEME 1 iCOpNN CTPOEHUA aTtoma

XnmMmuyeckas cBsA3b. MloHHasA cBsiub. KoBaneHTHas CBAYb. ').TCKTPOOTPUMATLIIOCTL. lonspHbie n
HernonspHble cBAYN. Mcuangnyeckas cBsub.

8 pe3ynbTaTe M3y4YeHUM TeMbl Ha LINOHaM ypaHHe yyeHUK O0.3XeH

Ta |b/NOHHMA ib:

—-BaXKHENLWMEe XNMNYECKNEe MOHATUA: MPOTOHbI, HEMTPOHbI, YEK TPOHbL. NOHbI, MK MbI.
XUMMYECKas CBAYb. YNEKTPOOTPULLAYIbHOEYL. KPUCTA/I/IMYECKME pellakn. aMopdHble BelleeysBa

- 0COBEHHOCTU CTpOeHnA atomMa. cocnas faapa, onpeaneneHune Monarni: NMPOTOHDI, Heli TPOHBbI,
YNEKTPOUbI. N30TOrbI.

—-CYLWHOCTb M >KayeHne rnepuoanyYeckoro 3akoHa XMMUYeckux MomeHToB [111 MeHpeneesa
- NOMIOXEHME LLEeNOoYHbIX MeTannoB. lnnorcHoH B MC M. nx eBolieysa.
-0co6eHHOCTN cTpoeHus MNC
ymMa b
- 006BACHAN b (PU3NYECKNIA CMbIC/T MOPSAKOBOIO HOMEpa XMMUYECKOK 3/1eMeHTa, Homepa
rpynnel U Nepuoaa;
-COeyvaB/ifAvYb CXEMbl CTPOEeHUA aToMOB repsbix 20 momeHToB [1.C. A.M.M:
-06BACHATL CXOACTBO M paunnyre BapoeHrnn aToMoOB XUMUYECKUX (/ICMENYOB:
- XapaKTepHYoBaTb LLLe/I0YHbIE MeTa/l/lbl KaK XMMUYeCcKne ynemenybl. 060CHOBbIBaM» MX CBOWC/BA
KakK TUMWYHbLIX METasIN0B:
—XapaKTtepH4yoBaTb rajlok/imn Kak XnMMmn4yeckume ).‘-Ie.MeHZbI. 060CMOoBbLIB/NYbL WX CBOWCTBA Kak
TUMNYHBIX HOMETasINoB;
-06bACHATb YAKOHOMEPHOCUN HLUEHEHHS CBOWCTB 3/1IEMEHTOB B Npefenax MasbiX Nnepuoaos n
rnasHbIX NoArpynmn:
—-onpeaensn b TUN XUMUYECKOWN CBAYN B COeANHEHUAX.
ncuonelosal b NpMobpeTeHHble WANMH U YMEHUA B NMPaKTUYeCKOn KM UMbIOaH 1”
NOBCEAHEBHOWM XXHHLI MM:
06BACHEHUSA XUMUYECKUX ABMEHWUIA, Mponexo LHLM.X B npupoge. 66n\ > Ha npow Lo KaBc:
YyKOfIoOrnMyeekH rpamoTHOrO MoBeAEeHNS B OKpYXatoLeli cpefe.
OLIEHKWN B/IMAHUA XUMWYECKOK YarpsilleHHs OKpyXarolleli cpefpl Ha OpraHH4YM 4esioBeka u
Apyrue Xvieble OpraHn3Mbi:

6e30MacHOro 06pallleHUss C FOpPKYMMW U OKCUUMBIMI  HellecrBaMH. 1abopaTopHbIM
ob6opynoBaHueEM;

KPUTMYECKOW OMEHKM AOCTOBEPHOCTM XMMUUYECKON MH(opMauym, nocTynawoLemM! U3 paTHbIX
WNCTOYHUKOB.



11 ilpoc|mc Bewecibh - 7 yacos

MNpocTble BelecTBa MCULW bl N HEMETa/INbI. ASIOTPONKUA.
KonnyecTtBo BellecTBa. MonspHas macca U MOAApHbIA 06beM. OTHOCUTEbHAA MAOTHOCTb. $akoH
ABoranpo.
B pe3ynbTaTe n3yyeHus Tembl Ha tut30BOM ypoBHe yyeHUK Co.nu eH
wal bI'HOHUMal b:
- BaXHeWhwWwme XMMNYECKNE nonsaThb: annoTponunsa, MONb, MONAPHas mMacca, MONSAPHbIA 06bCM.
MNMOCTOAHMAaA A boj agpo.

-CYLWHOCTb N Wwa4vyeHHe '3akoHa ABLuasnpo;
—OTHOCUTE/IbHOCTb MOHATUIA «MeTa/INYeCKME)» H «kHEMETa/I/INYeCKMe» CBOICTBA,
Y MeY b:

- XapaKTepun3oBaTb XMMUYECKME MEMEHTbI MEeTa//Ibl U HEMeTaU/bl Mo Tabnuue .11 MeHgeneesa
-006BACHATL CBSI3b MEXA\ COCTaBOM, CipOeHMEM U CBOMCMYaMH BELLECTB.

BbIYNCASATH KOMIMYECTBO BeLLECTBa, Maccy, 06beEM HO W3BECTHOM;—-, KO/IMYECTB) BELLECTBA, Macc»,
Win 06 bemy;

- MCMoNb30BaTb MOCTOAHHYHO ABOTAa/IPO:
- BblYNCNATb OTHOCUTESNbHYIO MJIOTHOCTb UMOB.
MCMONb30BaH, MPUOOPCKHHbIE TAHMH N \MEHHH B MpaKyMvyeckowm gewn\enbitermn un
MOBCEAHEBHOW XU N TAu:

e O0ObLACHEHUS XMMUYECKUX SBMEHUN, HPONEXONAWHX B nNpupoge, O6bITY M Ha
npow3Borie IBee:

%0.101 Nyeekn ipamoTTy O NOBENEHNS B OKpPYXaloLLen cpeae:

OLEHKN BMINAHNA XNMWUYECKOK WNPA3HCHUA 0pr>Karou_\e|7| cpeabl na opraHmn3m
yesioBeKa M ipM He Xusble Opi arnn3mbl:

= (6e3onacHoro ob6palleHns C FOpYMMU U TOKCUYHBIMW BELLECTBaMU, N1abopaTopHbIM
o60pyaoBaHVEM:

KPUTNYECKOMN OLLEHKM [OCTOBEPHOCTM XMMUYECKO WHpopMaumn, noctynawouwiein mns
pasHbIX UCTOYHUKOB.

111. Coe wnenuss XMMnU4Yecknux 3nemen toe- 15 4acos

CTeneHb OKUCNEHUS XUMUUYECKMX MOMEHTOB. OnpegeneHne CTeneHn oKUCeHUs Mo hopmuiam
coeauHeHuii. BuHapHble coeanHeHns. Okecmabl CocTaBfeHne opmMyn GUHAPHBLIX COeAUHEHUI HO
cTeneHu okucneHusi. OcHoBaHus. KncnoT. Conu. Knaccudumkaums HeopraHMyeckux Belleas.
AMOP(HOE N KPUCTAN/IMUYECKOE COCTOsIHME BellecTBa. Kpuctanimuyeckue peLuetku. Yuctble

BellecTBa H cMmecu. PaspeneHue cmeceil. OuncTka BellecTB MaccoBas u” obbemHas [onn
KOMIMNOHEHTa CMecH,

wa | b/noHn mMa i b:
—BaKHeMLWNne XMMNIYecKne HOHX i Ha XMMMYecKas CBA M. CiCUCiU. MKMC oL ™.

KpUCTa/I/IMYECKNE PELLETKU. aMOpPMria.c Bewec 1Ba. (hopMynbl KUCAON
- Knaccngukaumio BELLECTB:
-Ccnoco6bbl pasaeneHns cmecen,
yme! b:

-onpenenaTb CTeneHb OKUC/IEHUS YOEMEUNTOB B COEOUHEHUSX:

- Has3blBaTb GMHapPHbIE COeANHEHUSI, OCHOBaHWUSA, KNCNOTbI, COMN:

—-onpeaensiTb HPMHAANEXNOETb BELLECTB K OnpeaesieHHOM) Kiaccy

—-COCTaBNsATb hOpPMY bl BUHAPHbLIX COE LWHEWUWA. OCHOBAHWIA, KUCOI U COAel Mo cTeneHn
OKMCNEHMA.

- pacnosHasaii» OMbITHbIM MYyTEM pPaciBOpbl KACIOT W Lienoyeii:

-onpeaenaTtb TUH BelwlecTBa (KpucTaninmyeckoe mam amopdHoe)

- NPOU3BOANTL pacyeTbl C UCMONb30BaHMEM MOHATUIA: MaccoBas [0/5 BellecTBa B CMecH,
06beMHast 4019 KOMMOHEHTa ra3oBOW CMeCK, MpUMecH
MCMNONb30BaTh NMPUOGPETEHHbIE WAHUS N YMEHUM B MPaKTUUYECKOW fesd ie.ii.noein un
MOBCEAHEBHOM XUNLW i.in:

MCHO/b30Ba 1b 3HAHUA .T/1 KPUTUYECKOM OMEHKN MHopMaumm O BELLLECTBAX, NPUMEHSEMbIX

B ObITY.

06BACHEHNA XUMUYECKUX ABMEHUIA, NPOUCXOOALLMX B Npupoae. 6bl:\ 1 Ha KPOH TO WBE:



/IMMUL IBAMX i ILMM inn U UK, (41M« SWN\Dr Z241MLLE 4 |AL/A,
OLIEHKM B/IMSHUS XMMMUYECKOK 3arpsillieHns OKpYXalolliei Cpc/ibl Ha opraHvMaM 4esioBeka n
[Lpyrue >X1Bble Opi anu TMb:

6e30MacHOro o6paLleH1s C OPIUYNUMI 1M TOKCUYHLIMWU BelleeyBamm. n1abopadopHbIM
060py/I0BaHNEM:

KPW'UNYeCcKol OLEHKN A0CTOBEPHOE!NM XMMUYECKOW WHGopMauun. noctynatoweli U3 paBHbIX
VNCTOYHMKOB

IN . UTmMenenuH. npoucxogsauime c sewectsamm - 11 yacos

CyLLHOCTb XMMUYECKUX PEAKLMIA U YC/IOBUSA UX NPOTEKAHWSA. TEMIOBOM >dipekd peakuuin.
3aKOHbI COXPaHEHMWsi Macchl M LWepTUM .XMMUYECKOEe YpaBHEHME.
PacuyeTbl HO XMIMUYECKUM YPaBHEHUSM.

Tunbl XMMUYECKNX PEAKLUN: Pa3/IOXKEHWS, COe LHEHNS. :amMelHemHs. oGMeHa.
Voga n ee cBOWCTBa,

Ta Ib/vonHma ibl

-Ba)KHelWmne XxmMmmyeckme iioiniiini: Xxumuyeckas peakuusi, icuoBoM 3ddek: peakuuun, Milb;
XUMUYECKMX peakuuii, XMMUYECKNe ypaBHEHWS, peareHTbl, NPOAYKTbl peakuun, Ko3pOULNEHT,
XUMUYECKYIO CUMBOJIVKY, YPaBHEHUNS XUMUYECKNX peakuun Pspa ak3BHOCTH MeTasioB. Peakuuun
HeliTpanm3aumn. CyLlHOCTb XMMUYECKMX peakuuii obmeHa. 11aponms.
CKOpPOCTb XMMMYECKOW peakuuun. Kaszanusatop. ®epMeHTbl.

—-OCHOBHbIE 3aKOHbl XMMWWN: 1aKOM COXPaHEeHWs Maccbl BeLlecTB

- KnaccugmKkaumoo XMMNYECKNX peakumi

- MPU3HAKN MPO3CKaMMNA XMMUYECKMX peakumm
—CYLHOCTb MOHAYMA «TernaoBoi |deto Xxnmmyeckuii! peakunmy», knaccnpukaLmio XMMNYECKNX
peakumn No NOrnoWeHNI0 WK BblAENEHUIO Niepi HX
> Merb:
- HasblBaTb MPU3HaKMN M YCNOBUS OCYLLECTBEHNA XUMUYECKNX Peakunn:
—-06DBACHATb OT/INUME XUMUNYECKUX AB/IEHUN O; (PN3NYECKUX:
- onpenenaTtb TUMbl XMMUYECKUX  peakuuii Mo YMCAYy W COCraBX WCXOAHbIX W MOJYHYEHHbIX
Belee!B:
- COCTaB/IATb YPAaBHEHUA XUMUYECKNX Peakumnini pasninyHblX MHIOB (pacc3aBasyb KO3I(PPULUMEHTHI B
ypaBHEHMAX X.p. Ma OCHOBE YaKOHAa COXPaHeHUs MaccChl Belleeur.):
-MpOo) NO3MPOBaTb BO3MOXHOCTb NMPOTEKaHMA peakumii Mexay MeTa/loM M pacTBOPOM KWCMOT.
NPUMEHATb 3aKOH COXpPaHeHWs MacChbl BeLecTB A1 peleHMn  3aad4 Mo YpaBHEHUAM
XUMWNYECKNX peakLnii:
-cnegoBaTh NMpaBuiamM MO/b30BaHMA XVMUYECKOW MOCcyAoi 1 nabopaTopHbIM 060pyAoBaHeM
. - onpeAensTb peareHsbl U MPOAYKTbl peakumn:
- BbIUMC/IATb KONMYEcTBO (Mace> | MO KO/MYecTB) Belleeysa (Macce) O4HOK I ; BCTYNUBLLUNX
MM MNOMYYEHHbIX BELLEeCTB:
- Xapak3epH30BaTb XMMUYECKMe CBOMC3Ba BOAbI:
—-COCTaBNATb ypaBHEHUA peakLunn HO Menoyvke nepexonos.
ncnosnbloBarb HpMo6paeHMble TAHUH N YMEHUN B HPaKAMYEEKON OUTeNbHOEW U
MOBCEAHEBHOW XN3HW ON5:
OOBACHEHNA XUMNYECKUX ABMIEHNN, NPOUCXOAAWMX B NPUPOAE, ObITY U HA VUPOH >OJe3Be:
)KONO1MYEEKH i PaMOYHOK NOBEAEHUNS B OKPYXXalOLLLEN cpefe:
OLEHKWN BNAHNA XMMUUYCOKOIo 3arpsisHEHUs OKpyXatoLer epe = na OpuLLIn3M Ye.loBeka H
Apyrvie xvBble opt anu :Mbl:

6e3onacHOro obpalieHnss e pPYMMA N IOKeUYnbIMX  HelweeiHaMn. nabopaTopHbIM
o6opyaoBaHNEM:

KPUTUYECKOM OMEHKN A0CTOBEPHOCTM XUMMYECKOW MHAOPMaLMM, NocTynarLeli 13 pasHbiX
MCTOYHMKOB.

\ . MpocTeiilwne onepaunn e BeleetooM. XMMNYECKU HPpaKYHKyM (5 4acoB)
MpakTnuyeckas paboya \Ws11 MpaBuia nNo oxnnke 6e ronacHoe3 v B XMMUYeCKOM kabHHe'C.
M3yyeHue nabopartopHO 060pX HOBaHUSA U NpUeMbl 06paLLeHns C HUM
MpakTnyeckas padoya 2 Mabnto TeHus 3a N3MEHEHUSMM, NMPOUCXOAALLMMU C FOpsLUE CBeYON
MpakTnyeckas paboT /N v AHa/m3 Mnousbl N BOApI.

MpakTuyeckan pabota /1L 4 MNpu3Hakym NPOTEKAHUS XUMUYECKUX pPeakLmii
MpakTnyeckas pa6oT W > 11pw oloBAeHME pacTBopa caxapa M OHpe HJieHMe MacCOBOI [0M



caxapa B pacTBope,
ilia le/iioiiiimu ib:
- NpaBuna TexHnkn b6e3onacHoe!n paboTbl B KaBMHETE XUMUK:
- NpueMbl 06paLLLEHNS C XUMUYECKo iu\'; H it nabopaTopHbIM 060pPY IOMaHVEM
-4YMCThble BelecTBa U CMecu, OAHOPO MUIE U HCO LLLOPOA/ible CMecu
-Crnoco6bl pa3feneHun pasnnyHbIX HA KB cMeceit
>Meu b:
-BblUMCAATL Maccy BoApbl U Bewecib s pacTBopax ¢ onpeaeneHHON MaccoBOW Aonei
pacTBOpeHHO! O BellecTBa
-cnefoBaTb NpaBuiam Mob30BaHUS XVMMUYECKOW MOcyfol v nabopaTtopHbIM 060pyA0BaHUEM
- NPOBOANTbL 3KCMEPUMEHT MO pasiesieHnio HeOAHOPOOHbLIX CMecer:
- pacno3HaBaTb OMbIT HbIM MYTEM PacTBOPbI KACMO! 1 Lienoyeit
NCHO/b30Ba I'b MPNOGPETEHHbIE TAHUH WM YMEHWUSI B UPaKN n4ccktoi neu legbnoc! v n
NMOBCEAHEBHOM XHMLW MH:
O6BSACHEHNS XUMUNYECKNX SIBIEHUIA, NpoucXogsawmx B Npupoae, 66Ny U Ha Mpon LwoaBse:
3KOI0rMYeCcKM FpamMoTHOrO MOBeAeHUs B OKpYyXatoLlel cpeae;

OLEHKM B/IMSIHUS XUMMUUYECKOK 3arpsisHEHUsI OKPYXaoLLEeM") crefibl Ha OpraHvMam uesioBeka 1
Opyrvie KnuBble opi aHH MMbl:

6e'.onacHol o06palleHnss C TOpHYAMU U TOKCUYHLIMW  BellecTBaMu, abopaTopHbIM
obopynoBaHVeM:

KPUT NYECKO OMEHKN LU a OMopHOoe TN XMMUYECKOoli MHgopMaLmn. nocTynawoLelii n3 paTHbIX
VNCTOYHMKOB.

S 1 PacT Bopeune. Paci Kopbl. CBKNesiBa pacTBOPOB kick i PO U=>B. 21 4acok
PactBOpeHne (OU3NKO-XUMUNYECKNIA NpoLecc. PacTBOpuUMOCTb. PacTtBopsbl. Mmapatel 1
KpucTaniorngparbl.

ANeKTPONNTbI N HE3NEKTPONUTLI. INeKTponuTnyeckas guccoupaumsi. OCHOBHble nNonoxeHusa T4/,
MexaHnsm guccoHunauHu. CteneHs guccoumaummn. CunbHble 1 cnabble 3M1eKTPONTSI

MoHbl. CBoiicTBa MOHOB. Knaccudurkaumsa nonos. VIOHHbIe ypaBHEHUS peakuuu.

Kncnotbl, ocHoBaHWA, oKkcuabl, conv B ceeTe M)/[. | eHeTyeeKkan CBATb Mexay Knaccamm
Heop! aHMYeeKnX BeLlec iB.

OKMEeNHTC/IbHO-BOCEKLIOBUTE bMblE peakumn. OKUCAUTeNb it BOCCTaHOBU refib. CBOHE:Ba K/1accor.
BellecTB B cBeTe OBP.

wa le/Honnma i v:

-BaXHelWwmne XMMmnMyeckne NOHULIH: pPacTBOPUMOCTb, PacTBOPbI, FrMapaTbl N
KpUCTanIornaparbl, HOH. 3NEKTPOSNTbl. HE3AEKTPO/M 1bl. INCKTPOSIMMYecKas LWCCoMNaHus.
OKUC/NTESb, BOCCTAHOBUTE/b, OKMC/IEUME. BOCC/TANOB/IEHVE. FeHeTUYeCKas CBa 1>

- KnaccugmKaLmio BelecTs HO pacTBOPUMOCTN:

—OCHOBHble nonoxeHus [ .bl:

- MeXaHUTM 3/IeKTPONNTUYECKON AnccoumaLim.

—-CUNbHbIE H cnabble 3/1eKTPO/NTDI:

- peakunm MOHHOro obmena:

-yCNoBus MpPOTeKaHUa peakuulii MOHHOro o6MeHa A0 KOoHLaA:
—-OKNCNUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakLuuu,

yme | b:

- COCTaBNATb YpaBHEHUs AuccoumaLnn KUCAOT, LLeoYden, coneii:

- COCTaBNATb YpaBHEHUSA peakunMn MOHHOK O6MeHa B MOMIEKYNSIPHOM M MOHHOM BUAE:
-onpeaensaTs BO3MOXHOCTb MpPLUEKaHUS peakumii MOHHOro ObmeHa:

-fAenaTtb Knaccugurkauuio KUCNo: OCHOBaHWi, COMell, OKCUAOB:

- XapaKTepmn3oBaTb XMMUYECKNE CBOHC/IBA KUC/OT, OCHOBaHUW, conei, okenaos B ceeTe | ), {.
-06BACHATH CYLLHOCTb peakuuini NOHHO ObmMeHa:

- pacno3HaBaTb OMbITHLIM HyfIeM PacTBOPbI KMUCMOT W LLeSoYeii:

- Ha3blBaTb COeAANHEHMNA U3YYEeHHbIX K kiccob;

- OonpeaensaTb CTENEHb OKUC/IEHUA 3N1leMEHTa B COeAVHEHUN:

- COCTaBNATb YPaBHEHUS OKUC/N KJbl-.0-BOCCKLLIOBTE/IbHbIX PEaKUMiA MeK IOM 3M1eKTPOHHOIo
6anaHca:

—-COCTaBNATb i eHeTHYeeKne psabl MeTasl/IoB N HEMETa/I10B:

HeUnnb3oBarb NPMOGPENHHbIE TAHWUH W YMEHUA B Hpaki M4eckoli neuic.ibiioei n n
NMOBCEAHEBHOM XULWIUN MH:



OOBLACHEHNA XUMUYECKUX SIBIEHUUN. MPOUCXOAALLMX B Npupode, 6bir\ 1 Ha MPOHYB'OMCIBC
XKOO0MMYecKn rpamMoT HOrFO MOBEAEHVA B OKpYXXaloLen cpeae:

OLLEHKN BNUAHUSA XMMWYECKOK YarpsiuMeHus oKpyxarlleli cpedbl Na opraHMyM 4yenoBeka
Opyrve XuBble OpraHnymsl;

6e{onacHoro o6pallieHnsa C TOPHYUMU W TOKCUYHLIMW BellecTBamu, sabopaTopHbLIM
ob6opyaoBaHMeM:

KPUTMYECKON OLIEHKM [OCTOBEPHOCTU XMMMUYECKOW MHGOPpMaLMM, MOCTynatoLwen Ny paTHbIX
MCTOYHUKOB.

YM.C BoiioBa )nekiponunloB. XuMUYECKU MpakKIHKAM (2 yaca)

MpakTnuyeckas pabota XI' (= CBone:Ba KMCNO». ochoBannii. oKcu 10B. conen

MpakTnuyeckasa pabota XI' 7. PelleHe XenepuMeHTa/IbHbIX Laad.
nia | b/HOHNMA i b:
-npaBuna TeXHNKN 6CYOHACHOCTU pabomnn B KabuHeTe XUMUn:
- nNpuemMbl obpallleHns ¢ XUMUYEeCKoli nocyfoli 1 nabopaTopHbIM 060pyAoBaHMEM
- 4ynCTble BelecTsa N CMecu, O4HOPOAHbIE U HEOAHOPOAHbIE CMecU
—-Crnocob6bl pasfeneHns padysiMyHbIX BUAOB CMECEN
YIKY b:
-BblYMCNATH Maccy BOAbl M BelleeiB B pacTBOpax C ONpeacAenHOr MaccoBOW tonei
pacTBOPEHHCK O BeLLeC i Ha
-CnefoBaTb NpasunaM MosibYOBaHUS XMMUYECKOW Mocyfolr u nabopaTopHbiM 060pyfoBaHVEM
- NPOBOANTb YKENEPUMEHT MO payaencluno HeEOAHOPOAHbLIX CMECeA:
- paernoyHasaTtb OMbIT HbIM MyTEM pac iBOPbl KACAOT W Lienoyen
MCHONbMXaTb NPKOGpeienHble XanuH 1 \Menmn B npaka HYCCKOM fes ic.imioci U n
NOBCEeAHEBHOW XN XN AN5:
e OOBACHEHUSA XUMWUYECKUX ABMEHUNA, NpPOUCXOAWMX B Npupode, ObIT> 1 na
npon vone TBe:
= )K0.101 MYCCKH IpamMOYHOro noBedeHWs B OKpY>XKaloLlei cpefe:
e OLEHK/ B/VAHUA XUMWYECKOK yarpsilleHUs OKpyXKalliein cpedbl Ha OpraHviMm
YyesioBeKa 1 Apyd He XMBble Opi aHNYMbI;
= 6caovacnoro obpatleHms ¢ IOPIYHMU M TOKCUYHBIMUY BeLlecTBaMu, nabopaTropHbIM
obopyaoBaHuem:
* KPUTUNYECKOI OLEHKN [OCTOBEPHOCTU XUMUYECKOW MHGopMauun, noctynaroLen ny
pa WbIX HeioYHMKOB.

( ogepxaHme Tem y4ye6HOro Kypca
) K1 KC
VoH | opeHne - 6 yacos

CTpoeHue atoma. Xumuyeckas css W. CTpoeHne BeLlecTsa
Knaccel HeopraHuyeckux coeguHeHun. CBOWMCTBa BeELLECT B
,jnalb:
—KnaceHuKanmno 1 HOMEHKNATYPY OCHOBHbLIX K/1aCCOB NEeOopi .LUMYEeeKnX BeLlecis.
—-TUMNYHbIE XMMUNYECKME CBOCTBA OCHOBHbIX K/1ACCOB HeOpraHWYecknx BelecTs {oKcuapl,
KNCNOTbI, CONU, OCHOBaHUA!.
-MNOMOXeHVe MeTalNIoB U HemeTannos B M CX):
-OT/IN4MNe (PUUNYEEKIX U XUMUYECKMX CBOMCTB MeYasiioB U HEMETa/IN0B:
-waveHne N3 ona Hayku 1 Npakiiku.
yMeTb:
-COCTaB.4ATb CXeMbl CTPOeHus atomo X ). CM'1-20r
-COCTaB/ATb YPAaBHEHWS FEHErNYeeKon CBAYM MeX Ay OCHOBHbIMU KaccaMn HeopraHnyYeckmnx
BELL|ECTB:
-06BACHATL (1 UTHeeKni i CMbICAT NOPAAKOBOIO HOMepa X.’) . HOMepa rpynnbl 1 Nepuoaa;
- 06DBACHATL CXOACTBO W paMuyre BC:POCHMM aToMOB
-06BACHATH YAaKOMOMEPHOETN MUMEHEHMS CBOMCTB X. ).
- XapaktepuyoBarb X. ). Ma/ibIX Mepuogos, Kanus it Kanbuusa:
—-OnucbiBaTh CBOMCY Ha BbICLLIMX OKemAos X '). (NI*1-20). cBolic iBa COO: BCiCIBYHOLUNX UM KUCIOi n
OCHOBaHWIi:

-OHpencnsals BUA, XUMUYECKOW CBAYU Mexay aToMmamMmy MOMEHTOB B MPOCTbIX Bellec !Bax v



TUMUYHBLIX COeAUHEHUAX:

- H/YbIBA | b BELLLECTBA MO UX XUMUYECKUM (hopMysiam:

- COCHaB/AN-. (POPMY/Ibl neupi aHUYEEKNX coe;uineimii Pa ;.HIYHbIX knaccos HO HA/eTHOEI U
-onpeaenaTs NPUUAAJCKNOCTbL NEoPi aHMUEEKNX BELLECTB K OMNpeaesieHHoOMY Knaccy:

- Xapaky epryoH/: b XIMUYECKNE CBOHCUYBA HEOPraHUUYECKMX BELLEEiB Pa3/InyHbIX K1acCOB:

- BblYHENANb KOSIMYECTBO BELLECTBa, 06bEM MM Maccy HO KOSIMYeCTB) BellecTBa, 06beMy unm
Macce peareHToB WM NPOAYKTOB peakLnn:
—-cocYyaB/iAYb |CHe:n4yecknc pagbl Maa.l.ya n HemeTtaina:
1 Xuvmuna metannos - 17 yacos
MonoxeHne anemeHToB  MeTauioB B lao iime [ .11 MeHOeneesa n 0OCOGEHHOCTU CTPOEHUS UX
aTOMOB.
dnunyecknc ceomcTea MeTasos
XuMunyeckne cBOMCTBA METAIOB. )IEKIPO.XMMUYEEKUI pPsg HANPsHXKEHU MeyaioB.
MeTannbl B npupoge. Obwme cnocobbl NOAYYEHUS MEeYas/oB.
MpumeHeHre meTannos ( n.uiahi mcTu nor.. Knppcomsa mncrta vUoH
LenoyHble meTannbl. LLlenoyHosemesnbHble MeTanibl. ANIOMUHWIA. Xe 4o
Mpakwwn'/a kasa pa6oTta
11on\4eHHe coeANHEHUN META/I/IOB U TYYEHNC UX XUMUYECKUX CHOWUCIB
OcyLlyecTB/ieHNe LEenoYyku XMMNYECKUX MpPeBpaLLeHn MeTasioB
PelleHne akenepmMelLanbHbIX Yadady Ha paenovyHaBaHVe M NOJyYeHue newleei
wa | b/HOHMMA i b:
- nosnoxeHve meTtannos B MJ1 ..  MeTa/lMyeckas CBfA3b. MeTa/l/Inyeckas Kpuctaninyeckas
peLueuka:
- (huumyecknc cBoricTBa MeTasI/IoB.
-06LlWpne xmmmnyeckne ceoasa Mc Baaumogcneisuc ¢ Hc.Me. Bogoii, Kucnotamm, consiMm
- K/laccuguKaumio CrnaaBoB Ha OCHOBE YepHbIX (YYTYH W cyasb) U LBETHbIX MeTas1/10B,
XapakTepucT nky (n3nyeckmnx csona B Med ansos.
—OCHOBHble CNOCO6bLI NOyYeHNA MC B MPOMbILLIEHHOCTH.
- BaXXKHelLIMe CoOeaMHEHNS LLLETOYHO3EMENTbHbIX METa/I10B
- XMMUYECKMNE CBOIACY Ba a/TlOMUHUS.
- XMMUYECKME CBOICTBA Xesesa.
>MeTb:
-06bACHATL 3aKOHOMEPHOCTU LIMEMNCHUA CBOMCTB )/1C.MCHYOB-Maal/loB B npeaenax inasmnbixX
VOALPYWH;
- XapakTepwu 30BaH» CTPOEHWE 1 O6LN: eBOlie n'a Meyansos:
-OonucbiBaTb CHOMaBa BbICLLIMX OKCUMAO0B 3/1IEMENYOB-MA a/1/1I0B U COOTBEYA BYIOLLN.X UM
OCHOBaHWIA:
-0onucbiBaTb peakunn BOCCTAHOBNEHUA METa/fI0B U3 MX OKCUOOB:
—-XapakTepn3osaTb YC/I0BMA U COCOObLI NPenyrnpexneHns Koppo3uv MeTas/ioB:
- XapakTepu3oBaTb cBolieuBa U 06/1aeT NPUMEHEeHUs MeYa/IMYECKH. X CMNI1aBoB:
-coc/aB. 51lb CXeMbl CTPOEHUS aTOMOB =>/IEMCHTOB-.4eY alf1oB
(MMTUA, Naupns. MarHus, alloMUHNA, Kasns, KasibLums):
-006bACMA MW LWKOWOMCPHOCT U M3MEHEHWSI CBOMCTB Vie.Men ioH-.Mcl /17108 B Npeaenax K4yaBHbIX
nogrpynn:
- XapakK4y epuyoBarb XMMMYECKMEe eBONC iBa MeY alfioB N NX COeAUNHEHNIA:
- OMHCbIBaM» CBSiYb MeXAy COe4YaBOM. CTPOEHMEM, CBOCTBAMM BELLCCiB-METa/I/IOB U UX
NPUMEHEHNEM:
-MCNonb30BaTh NMPUOBGPETEHHbIE 3HAHUS N YMEHUSA B NMPAaKTUYECKOM Hosive.UbllocUM U MOBCEAHEBHO!:
XU3HWN: ANna 6e3onacHOro obpaleHms e Me. 3KOI0rn4eckn rpMMOYHOT MOBEAEHUS B OKpYXKakoLLei
cpefe, KpUTUYECKOW OLeHKU MHGOpMaLMK O BellecTBax. UCMO/b3yeMbIX B GbMY
- LUMHCbIBaYY» ypaBHEHMA peakuumii B3aumogeicTeus e He.Me. KUCMOKO.W. COMsAMU, UCMOSb3ys
3/IEKTPOXMMU™ ICEKMii psg, HanpsxeHUs Meansa XapakTepneynky .XMMUYecKux eBolieiB
-onucbiBaTb CBOMCTBa 1 061ae!  NpYMeHeHUs pa3NNyHbIX METa/I/I0B U CM1aBOB
-COCHaBAATb CXeM> e;pPOEeHnsa aroma xenesa:
—-LWKHCbIBaYb ypaBHeHUs peaKiuiii xnmmnyecknx cHowas xenesa (OlNP) e o6pa3oBaHneEM
COeINHEHWNI C PaCLUYHBIMM CTENEHAMU OKUCNEHUS:
-onpeaensaTb COeANHEHUS, coAepXaHTe MomMbl Ko' ©n 1-€ ¢ NOMOLLBK KayeCTBEHHbIX peakuui



-00opalaTtbCs C XMMUYECKOM HOCY OH I laooparopHbIM 000pYyA0BaHMNEM:
—-pacmnoyHasalb OMnbITHLIM NyTEM COeAVUHEHUS MEeTa/10B:
1 XvMua HTnya.KwWB - 26 yaca

O6Lasn xapakT epueTnka a1eMeHTOB-HEeMEeTa/108
MpocTble BellecTBa-HeMeTas/lbl. UX COCTaB, CTPOeHWe, obLLmMe CBOMCTBA U NOyyYeHne
Bopgopoga.
BogopoaHble U KUCNopoaHble COeAUHEHNS HEMETAS1/10B
[anoreHsbl.
O6Lasn xapakTepucTnka 3NeMeHTOB NOArpynmnbl KMcnopoga n vx npoabixX BeLlecTs
Bruonorunyeckmne hyHKUMN Xanbkore.'n& Kucnopog. Ouvon. Kpyrm»n=>poT Kucnopoga B NpupLLH
Cepa. AnnoTponusa v CBOWCTBa cepbl
CepoBogopoa. Cynbchunapbl
Kncnopopcogepxatuve coeanneHvsa cepbl. CepHasa kucnota KpyroBopoT cepbl « Mpupoae
O6Lwasn xapaKTepucTrKa 3/1eMeHTOB MNMOArpynmbl ayota. MICTOpuA OTKPbITUSA 3N1EMEHTOB
notX'p) Nnbl a4yoTa
A40l npoCTOe BELLECTBO
AMMUaK
Conn aMmMOHMsA
Okcnabl adoTa
A30THas kmcnorta
HuTpatbl  conn «noTHOM KncnoTel. KpyrosopoT a3oTa B npupocle
dochop 3nemMeHT M NPOCToe BelecTBo. KpyrosopoT chocdopa B npupose
O6LWan xapakTepuctmka 31eMeHTOB NoArpynnbl yrnepoga. Yi nepos, npocToe BeLecTBO.
KpyrosopoT yrnepoga s npupoge
Okcuapl yrnepoga. Y TnbHas Kucnora nee conu
KpemMHWii 1 ero cBoicT Ba. CoegMHEHNA KPeMHUS
. labopantopuble OMbIThI
KayecTBeHHas peakuus Ha Cynbpua-NOH
KavecTBeHHas peakuma Ha cynbgaTr-rnou
KauecTBeHHas peakuusi Ha MOH aMMOHUA
KauyecTBeHHas peakuusi Ha HATPAT-NOH
KauecTBeHHasa peakuus Ha kapboHai ~HOH
MpakTnyec kne pagoThl

MonyyeHune, cobupaHne n pacnotvanmc HNOB

PelleHne akcnepMeHTalbMbIX radad Mno icmc « Mogrpynna ayota v yTnepona»

PelwleHne akenepumMen ragpnsixX 3a4a4 no icmc «€logrpynna Kucnopoaa»
31N | b/HOVHMA i b:
-nonoxeHwe Hemetannos B 11.C., lll.MeHageneesa:
—aTOMHble XapaKTepUCTUKN 3/1IeMEHTOB-HEMETa/II0B, MPUYMNHBI U 3aKOHOMEPHOCTU UX UYMEHENUK
B nepunogax n i pymHax:
-0CO6EHHOCTN KPUCTANINYeckun!o c:poeHns Hemeyas.Tos:
—-CTPOeHVe aTOMOB-MEME ianoB. hn; WicekHe CBOCTBA.
-CTPOEHME aTOMOB Fa/IOFeHOB, CTEMEHU OKMeneHus. (|)nyYnyeckHe 1 XMMUYECKMEe CBOICTBa,
—-CBOIACTBa CEPHOWM KUC/MOTbl B cbecic roeactasnenuin i 3/;:

—OKMCNN 1C.TbMbIC CBOMCTBA KOHWU cepHoii Kik toTbl B cbcic ()BP:
—KayeCTBEHHYHO peakuunto Ha c\sibgdal-rnoH.

-n3nyecKme 1 XMMUYeCcKMe CBOMCTBa Hora:
—-KpyroBopoT atoTa B rnpupoae.
—-CTPOEHVEe MOJIEKY /bl aMmMuaKa:
—-[00MNOPHO-aKHENTOPVbIA MeXaHUTM 06pa3oBaHUs CBATU B MOHE aMMOHWUS:
-CBOVie |Ba aMmmpaka:
—-CMnoco6bl NOTyYeHUS N pacrno3HaBaHWA amMmmuaka



—-CBOWCTBA KUC/IOPOAHbIX COEAMHEHWNI ayoTa it a4OrHOM KMCNOTbl Kak OKUC/TUTENS.
- Xapak4yepunyoBaTb CBOMCTBA Yi.iCPO.Ui 1 MEMCHIOH Mogy» Pynnbl X4/epoja
-CBOIACTBA. 3HAYEHNE COEMHEHNIA YINIepoaa N KPEMHUSA B XXMBOW H HEXMBOIW Npupoae
yme | b:
-coelaBnay l. cxeMbl CTPOEHUS aro.XkH XMMWYECKUX vicmch ; >B —~HEMETa/1/10B:
-AaBaTb Xapakyepucumky =c.McHYaM-rNemMeraiaM Ha OCHOBe MX NoJsioXeHus B 1KY ) :
-00'bSICHAYb CXOZei BO U pasinine B e4pOoeHNM aTOMOB SicmchiOB-MNeMei asino»:
- 06bSICHA |b 3aKOHOMEPHOEIl N LLIMEHEHHS CBOMCTB XMMMUYECKUX Y/IEMEHYOB-
HeMerasisios:
- XapakyepnyoBsa. . XUMNYECKMNE =>/ICMEHTbl-HeEMEe;a//bl MaslbIX NePUOa0B:
- OnucbiBaTb CBOWMCTBA BbICLUMX OKCMAOB XMMWUYECKUX =OEMEH i OB-HEMCTaU/I/IOB MasibiX Mepuoaos, a
Takke OO6LIHC CBOMCTBA COOTBEK/IBYKMLMX UM KUCMOA:
-CpaBHMBaTbL HEMETas/Ibl C MeTasl/lamu
-CcocyaBsyYb CXEMbl CTPOEHUSI aTOMOB Fa/lOreHOB:
—-Ha OCHOBaHWN CTPOEHMWS aTOMOB OOBSACHAYL U 3MEHEHWE CBOICTB rasio! CHOB B rpynne:
-3anuncbiBaTb ypaBHEHNS peakunii ¢ Youkn ¢eHnst OBP
—-XapaKTepHY0BaTb XMMUYECKNE TICMCUTbLI NMOArPYMmbl cepsbl;
-3anuncbiBaTb yPaBHEHUA XMMUYECKMX peakumii B MOIEKY/IAPHOM U C TOUKM 3peHust OBP
—-onucbiBaTh eBOMCYBA aMMMaka ¢ TOUKN «peHus OBP 1 ero mumnono! nucckoc Bp«aeiicTene Ha
opraHuym
-o06pallaTbCs C XMMUYECKOi nocyapii n nabopatopvbiM 060pyaoBaHUEM;
-nosnyyaTb 1 cobupatb aMmmmnak:
—-pacroyHaBaTh OMbITHbIM MyTeM aMMuak
- COCYaBNAYb CXEMbI C[pPOEHNA aTOMOB WMEMEHTOB MOArpPynmbl yrieposa
-cocyasnayb QOpMysibl COeANHEHNIA M1epoda U KPeMHUA, UATKCTPUPYOLLMe CBOMCTBa
Kap6boHaTOB U CUINKATOB
—pacnoyHaTnb pacTBOPbl KMUCAO: W Lenoyei, xnopua-, cynbgad-. kapoboHaT-HOHbI Y NOHbI
aMMOHUS:
—-0onucbiBaTb XMMNYECKOE HYarpsiyHEHVe OKpY>KatoLLeli epe Mma Kak ene K'Tene nNpomnyBofc! BeHHbIX
MpoLLeccoB, cNOCoObl 3alNTbl Oi YalpsuneHni
MCMO/b30BaTh NMPMOBPETEHHbIE UMMLLIA U YMEHNA B NMPAKTUYECKON ~HYenbiTeun 1 noBceaHEeBHOM
XU3HU ANs:
06BbACHEHUA XUMNYECKMX SBMEHWNM, NPOMCXOAALLMX B NPUPOAE, OblUy 1 Ha NMPou LWIOAEYBE:
XOMOrNYecKn rpamoTHOro NoBeAeHUsi B OKpYXatoLet cpeae;
OMEHKN BNAHUA XUMWUYECKOK YarpsuMeHnNs OKpyXKaloLlel cpefbl Ha OPLMHM YenoBeka 1
Apyrve XuBble Opi aHNYMbI:
6ewmacHoro ob6palleHus C PHYMMH W TOKCUYHbIMW  BellecyBamu, 1abopaTopHbIM
obopyaoBaHuewm;
KPUTNYECKOWN OLEHKM A0CTOBEPHOCTM XMMMYECKOW MHopMaLMM, NOCTynatoLwen W patbl.X
MCTOYHUKOB.
L. OcHOBbI opraHunyeckoin xmmum - K) yacos
BO3HWKHOBEHME M payBuyYMe Opi aUUUCCKOM XMMUN. Teopust XMMUYECKOTO CTPOEHMSA
1. M.byTnepoBa
1bomcpwus.
Yrnesogopoapl. Knaccudmkaumsa \: nesogopoos. NMomenknay\pa yraeso 1opoaos
MprpogHble NEYOUHUKW Yj neBoAopoaoBs. MNMpuMmeHeHVe >A1eBoA0POAOB. MNPUYMHBLI MHOroobpasus
yrneso40poaos
cnupTsl.
Kap60OHOBbIE KMC/OM bl
Xupbl
Yrnesogpbl
AMWHOKNCAOTbI 1 BeNKu.

. laoo/Hinutpnitic Ynbi Tbl
Okucneunc cnvp Ta B aopaed ua,
I3yyeHme cBOMCYB KapOBOHOBLIX KLu..:0u



| 1l:»yyeHue CBOUCT B iNO KN UN

KauyecTBeHHasn

peakuma Ha 6enku

MpakTuyeckne paboThbl

4. M3roToBneHne muaenen yi nceogopo nos

YHa Ib/HOHHMa ib:

- HOHATWA: NpefenbHble YINCBOAOPO N-i. WMMW.W; HYeeKNH psag npeac bHbI\ Yyi icBogopoaou.

nyomepwuna

- XapakTepHble

XUMUUYECKME CBOWC ;Ba NpenenbHbIX Yyrnesonoponos

- npasuna coctaBeHuns Ha3BaHW AAKEeNOB M aNKWUHOB:

- BaXHeWwue

cBolicTBa meHa W ayc.nneHa;

- KayeCTBeHHble peakyunm Ha Kpauw \t0o eBsl H>

- Knacemdpukawno N HOMeHKnai\py NpMMainyccKMx cCoeaNHEHUN.

-nNpupoAHble UCTOYHUKWU YrNeBofoOpPOAOB

-OCHOBbl HOMeHKNaTypbl KapGOHOBbIX KWUCMO I:

-cTpoeHue Kap6OKCUNbHOU rpynnbl:

-3Ha4deHwue Kap60HOBbIX KncnoTt B npupoge un HOBCeAHeBHOﬁ XNM4YHN 4YesioBekKa

-NOHATUSN: NYOMEPUS. TOMO.KY HSA. YrNEPOAHbIN CKeneT, PYyHKLUMOHaNbLHas rpynna, seweasa.

nmcnonb3yembl e

B NpakTuke

- UMeT b NnepBOHa4YanbHble CBegeHNA O 6enkax U aMMHOKMUCNOTax, UX posn B XMNMBOM OpraHmsme

>MC1lb:

- Ha3blBaTb OpraHnyeckune seuw,ecrtea No MX XUMUYECKNM cpopmynaM:

-pupc.Tcnsa | &=NprvHagNexXHoCTb Newee:Ba K onpefeneHHOM) Knacc):

-06bACHATH NMPUYNHDBI MHOFOO6paLIJH OpraHmMyeckmx BelW ecTB:

- XapakrtepuioBa: b XUMNYECKNE cBoMCT Ba Opi aHNWYeeknX COoe WMNEHMNH pa3/InyHbiX KNacCOB:

-onuncbolBaTb €BA U. MeXAYy COCT a/loM. CipOeHMemM. caoiic:mamMH OpraHmyeckux Belw,ee: B N UX

NMPMUMEeHeHNeMm;

-onHcbiBa! b cBOWCT Ba M PhU3N0.10! nyec Koc nenc 1BHe Ha opi aHn3m 1 ii.ioboi o cHup ia. 6en wWwHa H

APYT UX Beujec TB:

- XapakTepun3oBaTb ONO.i0i HYeeKN BaXHble COEANHEHNA; XapaKT epMyoBa M>COCTasB. csolictBa mn

NMPpMMEHEHNE TN KO3bl. CaXapo3bl. KpaxmMana u KnetdyaTKu:

-3anuncbiBaTb CTPYKTYpPHbIe POPM)Ibl HIOMEPOB U FOMONOFOB:

-AaBaTb Ha3BaHWA M3YYeHHbIM BeljeeiBam

-onpepenaTb NPHHAaANEXMOCTb BelW eCcTB K K/lacC) apeHol, xapakTepu3oBaTb cCTpoeHue 6eHyona

HauyblBaTb CNUPTHI MO TPUBUANbHO!l N MexAyHapoAHOW HOMeHKnaType: onpeAensaTs

HPpUHAA.TEXHOCTb BEWECTB K K1acc) CNMpToB

mcnonb3oBaThb

XWNU3HW ANna:

npUo6GpeTeHHbIe YHAHHA U YMEHMNS B NPakKTU4YeCKOW [ esAK’ IbHOCTU M NMOBCEAHEBHOIA

O6BbACHEHMNS XWUMWUYECKUX HABNEHUW. npoucxopsawmx B npupopge. 6i.ii) wn Ha
npownssone ree:

X0.To! nucckn !pamoT hoi 0 NoOBeAEHNA B OKpyXatu,eli cpe.Te:

OLEeHKM BAWAHUA XUMWYECKOK 4YarpsWeHWs OKpyxatwuwelh cpeAbl Ha OpraHusm
yenosekKa W Apy3 He XWBble OpPi aHW LMbl;

6e3onacHOro o6paweHns C KPLOYUMN N IOKCUYHBIMUK BewecTBaMu, nabopaToOpPHbLIM
o6opyAoOBaHUEM:

KPUTUYECKON OLEHKNW HCroBCPHOCIM XMUMUYECKON Hudpopmanuu. nocrtynawouei u
paTHbIX HEFTOYHUKOB.

IN . XMua mxumwb -24acos

Yenosek B MMpe BeLLECTB.

| 1o0/1Mepbl 1! XU Wb

XnMua v 300poBbe HenoBeka

BbITOBas xumuyeckas rpaMOTHOCTb.

Xvmua n nuwa.

MpupoaHble UCTOYHMKN Yi. TCBOTOpV.tOB H UX UPUMCHCHMNE. XUMMNYeCcKoe 3arpsisHeHne
OKpy>XatoLeli epe. |bl

MpakTnyeckme paboThl

5Xnmunyeckue cpeacrsa caHUTapum v Nu eHbl



S5Haib:
- PO/iIb XUMWUUN, H IXNYHN YeNnoBEeKU:
- B/IUSIHNE EHHICINYECKMX MOIWLIHX CPeACTB Ma BOAHYH (hoNy;
Ywme |Ib:
- 1CMNoJIbYoBaTh NPMOGPETEHHbIE TNAHUA U YMEHUS NN 6GCUOMACHOro o6palleHns ¢ BeLecTBaMn u
MuUHepanamu:
—-OLEHUBATb B/IMSHME XUMMUYECKOTO :ai PAYHEUHS OKPYXKatoLLeidl epesibl Ha OPMLIMYM YenoBekKa:
- MCMOMbYOBAaTL MPUOBPES EHHbIE LWAHUA U YMEHUS TS KPUTUYECKONM OLLEHKU MHopMaumm o
BELLeCTBax, MCMNOJbYYeMbIX BObM>
- UCnonbyoBaTh NMPUOBPETEHHbIE LWaHUsA U \MeHHs1 T8 060CHOBaHUS OCHOBHbIX MPMNMNMUMOH
3[10POBOrO MH raHmns:
- pa3nuuatb 3KOJIOrnYeckne NpobGseMbl BOKPYT Mac U iko.ioi MYECKM ipa.Moino Bcclu cebsi B
OKpyXatoLeii epe.ic.
1CMosIbYOBaTh NMPUOGPETEHHbIE LUAHMK U YMEHUSI B MPAKTUYECKOW AeATEeNbHOCTU 1 MOBCE;LIEBHO
XUTUK ans:
0OBACHEHUS XUMNYECKUX ﬂBﬂGHVII7I, nponcxogawmx s npupoae, 6bin i Ha NnpoH4YBOAOETBE!
JKONIOrMYECKM FpaMOTHOIO MOBE/IEHUs B OKPYXatoLleii cpepe:
OLLeHKM B/IUSHUS XMMWYECKOK $arpayHenns OoKpyxkatolleli epefibl Ha OPUMMNHM Yenomek.l n
Opyruve XuBble opi THA <VbE
6cyonacHOro o6palleHusi € PHYNMI M KKEMYUbIMU - BellecTBaMu, 1abopaTopHbIM
ob6opynoBaHMNeM:
KPUTUYECKOW OMEHKM AOCTOBEPHOCTU XMMUYECKOM WH(OpPMAaLMK, MOCTyNatoLein ny paTHbIX
NCTOYHUKOB

V. lit0l oBoc HoBlopcnne K>pest \HMWUH OCHOBHOW LWKOJ/bl - 74a€0B
A4eono-T CMUMLL YeckKoc n.Kwyponanmnc nn XxmmMmmun, Ad/Knacc

(2 yaca B ncOcnto. Bcero 68 4yacos)
"MK ().( .| néprenaua.

O« HanmeHoBaHue tembl Bcem o lit HL.\( KONnyec 1BO 4acos)
n/v yacoB  Teopuu Mp. p. . 1a6. KoH 1po
OH. NbHblE
pA6o 1bl
1 ucisepn»
1 BeegeHue 5 3 M1 2
2  Tema 1 o n K.p. N1
ATOMbI XMMUYECKUX
3/1EMEHT OH
3. Tema 2, 4 4
MpocTble BelecTBa
Il oFo 2 uetsep! Il 17 14 1
1 uCiBep 11»
3. Tema 2. 3 3
11pocTble BelleciHa
4. Tema 3. 12 ki T3 N1
CoeanHEHNE XUMNYECKUX 2
3/1EMEHT O»
Ilioio BYCIBC|)IH in 1 2
111 yeT Bep 1b
4. rema 3. 3 ’ a4 K.p.Na2
CoeiHEHME XUMUYECKMX
3/1eMEeHTOB
5 Tema 4 11 g TS5 -3- K.p. N3
N3meHeHus, 7

npovcxogsive c
BeLlecTBaMu.



As

Tema 5.

Pac 1BopcuHe. PacTBopbl.
CBOIACT Ba pacT BOpOB
>.1CK ] POSIN TOB.

Mi1oionyeisep 10

Tema 5.

Pac 1BopcHric. Pac 1Bopbl.
CsolicTBa pacTBOpOB
*3/1EKTPO/TNTOB.

M 10orom yelBepin
111010 K 10.1)

7 (= M=) T8
1 6
2 17
N\ ‘kmBep b
14 1 N«7. 8
14 11 2 5
<K 50 8 13

K.p. n"4

(=Y

S yeorno -TemaTunyeckoe akKTUpoOBaHMeE HU XumMmUmn, Yknacc,

HanmeHoBaHue ieMbl

1il0B10pEHNE OCHOBHbIX
BOnpocoB Kypca K knacca
Tema I.
MeTannsbl

Hioro B yem BEpTU

Tema 1.
Menu )bl

Tema 2.
HemeTannbl
Aroto B YetBEPIU

Tema 2.
HewmeT asinibl
Tema 3.
OpraHuyeckune
coeMHeEHUN

ill ol 0B wvBepIi N

lema 3.
OpraHunyeckue
coegViHeHUs
lema 4.

XUMUA U XKU3Hb

Tema 5

(2 yaca aHepento. «cero CH yacos)

>MK O.C. lagpwve./sHa.

Bcei O ITj Hux (kon Nuyec 180 yacos)
yacos Teopun  [Mp.p. . 1lao. Kon 1p.
OMbl 1 parl.

1 ‘ICIUCpib

6 6 nl

12 1n Abl .Nt'2-5

18 17 1 5
11 yem Bep 1b

6 | 3 1.v-2.3 /N6 >1

............. 1 !

8 / 4 W78

14 10 3 3 1
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