[MpoekT PIOC
OCHOBHOI0o obLero oopasosaHus

TpeboBaHUSA K NnpeaMeTHbIM pe3yribTaTaM OCBOEHMUS
y4yeOHoro npeameTta « Xmumuma»,

BbIHOCUMbBIM Ha MPOMEXYTOYHYIO U UTOITOBYHO
aTTeCtTauunio



NMpeamMeTHble pe3ynkratbl ocBoeHna OO 000
no yyebHomy npeamety «XnmMusa» OOMKHbI 00ecnevynTsb:

1) pasBuTUE npencTaBreHnn 0 MaTtepuanbHOM €OWMHCTBE MUpPa, O 3aKOHOMEPHOCTSX WU

MO3HABAaEMOCTN  SBMEHUW MPUPOAdbI; OCO3HAHME OOBLEKTMBHOM  3HAYMMOCTU  OCHOB

XUMUYECKON HayKnm Kak obnactm COBPEMEHHOIO €eCTECTBO3HaHUA, KOMMOHEHTa OOLUen

KYIbTYPbl U MPaKTUYECKON OeATENbHOCTU YernoBeKa B YCIOBUAX BO3pacTaloLLEN XMMM3aumm

MHOIMX cdoep XN3HU COBPEMEHHOIO ODLLIECTBA;

2) cOPMUPOBAHHOCTb CUCTEMbI  XMMWYECKMX 3HaHMA  0bLieobpasoBaTenbHOro U

NO3HaBATESTbHOIO 3HA4YEHUS1, KOTOpas BKIMHOYAET:

»  BaXXHEULUNEe XMMUYECKMNE NOHATUS;

»  OCHOBoOMosiararoLme 3akoHbl 1 TEOPUN XUMUN;

> npeacTtaereHnsa 00 aKCnepUMEHTarbHbIX U TEOPETUMECKUX METOAAX MO3HAHUSI BELLECTB U
peakLmi;

»  MUPOBO33PEHYECKME NPEACTABNEHNS O MPUYNHHOCTU U CUCTEMHOCTU XUMNYECKUX SIBIEHUM;



NMpeamMeTHble pe3ynkratbl ocBoeHna OO 000
no yyebHomy npeamety «XnmMusa» OOMKHbI 00ecnevynTsb:

3) oBrageHne nMnoOHATUWHBIM annapatoM W CUMBOJSIMYECKUM  A3bIKOM  XUMUW:
YMEHUAMWN WCNOMNb30oBaTb XuMMYeckyto HomeHknatypy: IUPAC wn TpuBuMarnbcHyto,
COCTaBNATb POPMYnbl HEOPraHNYECKUX BELLECTB, YPaBHEHUA XUMUYECKUX peaKuun;
Mo4enupoBaTb CTPOEHUE aTOMOB N MOJSEKYIT,

4) oBJtageHne oCHOBHbIMM METO4aMWN HAaY4HYHOro rno3HaHm4a npm nN3yvyeHnm BelectTB U
XUMUNYECKUX SIBIEHUN:

> BbleneHune npobrnemMsl N BblABMXEHNE NMNOTE3bl O cnocobax ee paspeLleHuns;

» T[MpoBedeHMe  HECINOXHbIX XUMUYECKUX  IKCMEPUMEHTOB, NpenctaBneHmne
pe3ynLTatoB 3KCNepuMeHTa B (popme BbIBOAOB, OOKasaTenbCTB, rpapukoB u
Tabnuu, BbiABIIEHNE HA 3TOWN OCHOBE 3SMMUPUYECKNX 3aKOHOMEPHOCTEMN;

> npoBeaeHue pacyeToB No hopmyriam ypaBHEHUAM XMMUYECKUX PeakLUii;



NMpeamMeTHble pe3ynkratbl ocBoeHna OO 000
no yyebHomy npeamety «XnmMusa» OOMKHbI 00ecnevynTsb:

5) chopMUPOBAHHOCTb YMEHUW KnaccupuumpoBaTb XMMUYECKNE INEMEHTHI,
HeopraHM4YyeckMe BellecTBa U XUMWUYECKME  peakuuu; onpeuenmb
BaNEeHTHOCTb N CTENEHb OKUCIIEHNS XUMNYECKUX ANIEMEHTOB, BN XMMUYECKOU
CBA3N B COedVHEHUAX, 3apad MOHa, XapaKkTtep cpefbl B BOZHbIX pacTBOpax
KMCNOT U OCHOBAHWMN, OKUCNUTENb U BOCCTAHOBUTEND;

6) oBnageHne yMeHUsIMU OOBSICHATb M OLEHUBATb SABMEHWUS OKPYXKatoLLEero
MUpa Ha OCHOBAHWUM 3HAHUM U ONbITa, NOMYYEHHbIX NPU U3YYEHUN XUMUMN:

» YyCTaHaBnMBaTb CBA3N MeXOy pearbHO HabnogaemMbiMU XUMUYECKUMMU
SABMNEHMAMMN W Mpoueccamm, NPouUCxogawMMm B MakKpo- U MUKPOMUPE,
OOBbSACHATb MPUYNHBI MHoroo6pa3|/|s=| BELLECTB;

> NMPOrHO3NpPOBATb. CBOWCTBA BELIECTB B 3aBUCUMOCTUN OT UX CTPOEHUA,
npumeHeHne BewectB B 3aBUCUMOCTU OT UX CBOUCTB, BO3MO>XHOCTWU
NMPOTEKAHNUA XNMNYHECKUNX I'IpeBpaLLl,eHI/II/I B PA3JINYHbIX yCJ'IOBI/IFlX BITAHNE
BeuwecrB U XUMMUYECKUX TpoueccoB Ha OpraHnM3m 4eJrioBeka W’

OKpY>KaloLLy0 NPUPOoaHYo cpeay;



NMpeamMeTHble pe3ynkratbl ocBoeHna OO 000
no yyebHomy npeamety «XnmMusa» OOMKHbI 00ecnevynTsb:

7) UHTerpauuio XMMNUYECKNX 3HAHUI C MOHATUAMMU U NPeAcTaBNEeHUAMN APYTrmux
€eCTeCTBEHHOHaY4YHbIX NpeaMeToB, koTopas obecrneynBaeT BO3MOXHOCTU ANS
bornee 0Co3HaAHHOIO NOHMMAaHWS CYLLHOCTU MaTepuanbHOro eauHcTBa MUpa;

8) npnobpeTteHmne HaBblkOB paboTbl C PasnUYHbIMU UCTOYHUKAMKU HAY4YHOW U
Hay4YHO-MONYMSAPHOM WHAOPMaLUMKM NO  XUMUKM  (CnoBapu, CRPaBOYHUKN,
NHTEPHET-PECYPChbI), a Takke YMEHUN 0O0bEKTUBHO OLEHNBaTb MHOpMaLMIO O
BellecTBax, UX NpeBpaLleHUsX U NPakTUYECKOM NMPUMEHEHUN;

9) ocBOEHME OCHOB XMMWYECKOM rPamMOTHOCTU, HEOBXOAMMOW ANS aHanusa u
NNaHUPoOBaHUSA 3Konornvyeckn 6esonacHoro noBedeHusa B LieNax cbepexeHus
300POBbS N OKpY»KatoLlen npupogHomn cpeasl;



NMpeamMeTHble pe3ynkratbl ocBoeHna OO 000
no yyebHomy npeamety «XnmMusa» OOMKHbI 00ecnevynTsb:

10) npnobpeTeHne HaBbIKOB camMoobpa3oBaHWUS N MPaKTUYECKOro COTpyaHUYECTBa
Npu opraHn3aumm M BbINOMTHEHUN XUMUYECKOrO SKCNEPUMEHTAa, NMpu MNOAroTOBKE U
3alUnTE YYEHMUYECKUX NPOEKTOB NO UCCNEeOOBaHUIO CBOWUCTB OTAESbHbIX BELLECTB U
XUMUNYECKUX ABMEHNW, HAbNoaaeMbIX B NPUPoAEe N NOBCEOAHEBHOW XXU3HMU;

11) pasBuTMe MoTMBaLUMK K OOYY4EHUIO U MO3HAHUIO, CTIOCODHOCTEN K CAMOKOHTPOISTIO
MW CaMOBOCMUTAHUIO Ha OCHOBE YCBOEHUS OOLleYyernoBevyecknx LEeHHOCTEN;
FOTOBHOCTM K OCO3HaHHOMY BbIOOpy npodourns U HanpaereHus OarbHeuLwero

o0y4eHus.



TpeboBaHUA K NpeaAMETHbIM
pe3ynbraTamM OCBOEHUSA y4ebHOoro
npegmMeta « XMMuUAa», BbIHOCUMbIM Ha
NPOMEXYTOYHYIO U UTOIFOBYIHO
aTTecrauuio



lMepBbIN roa

PacKpbiBaTb CMbICIT OCHOBHbIX XMMWYECKUX MOHATUN. BELLECTBO,
XUMUYECKUN QJfIEMEHT, aToM, MONnekKyna, MnpocToe U CIIoXHoe
BELLECTBO, CMeCb, OTHOCUTElNbHble aTOMHaaA W MOMNeKynapHas
MaccCbl, WOH, BaneHTHOCTb, XMUMMUYECKaa CBA3b, KOJIMYECTBO
BellecTBa, MOfb, MOSIIpHAs Macca, MOMsipHbIM 00beM, oKcuA,
KWCNOTa, OCHOBAaHWE, COSfib, XUMUYECKAA peakuus, peakuuns
COEdMHEHUNA, peaKkunsa pasnoXeHud, peakums 3aMeLleHuns,
peakuna obmeHa, 3K30- U SHOOTEPMMUYECKME peaKkuumn, TEMOBOU
aPPEKT peaKkunn, pacTBOp, INEKTPOOTPULIATENbHOCTb, CTEMNEHb
OKUCNEHUS, MaccoBas O0Nns XMMUYECKOro afieMeHTa, mMaccoBagd
OOnsA BeLleCTBa B pPacTBOPE M MPUMEHATb 3TU MNOHATUS NpPWU
onncaHmm CBOUCTB BELLECTB U UX NpeBpaLleHnH;

MCMOMNb30BaTh XMMUYECKYIO CUMBOMNUKY AN COCTaBMNEHNA (DOPMYn
BELLIECTB M MONEKYNSAPHbIX YPaBHEHUA XUMUYECKUX PeaKLUWA;



lMepBbIN roa

onpedenaTb BaJiIeHTHOCTb aTOMOB  3MIEMEHTOB B OMHApPHbIX
COeQVHEHUAX; CTerNeHb OKUCIIEHUA  3NeMeHTOB B OMHapHbIX
COeOMHEeHUdAX; NPUHAONIeXXHOCTb BeLlecTB K onpeneneHHoOMY Kraccy
COeOMHEeHUN; BUObl XMMWYECKOU CBA3N (KOBaSIEHTHOW W WMOHHOW) B
HeopraHN4ecknUx CoegnNHEeHUsX;

packpbiBaTb CMbICN. 3akOHa COXPaHEHUs  MacCbl  BELLECTB;
[lepuogndeckoro 3akoHa [O.. MeHgeneeBa: AOeMOHCTPUpOBATH
NOHMMaHNE nepuoanvyeckon 3aBUCUMOCTU CBOUCTB  XUMUYECKUX
9fIEMEHTOB (pagnycoB aTOMOB W 3reKTpPOoOTpuUaTENbHOCTN) OT UX
nonoxexHus B Nepnoanyeckom cuctemMe N CTPOEHUAa atoma;

onucbIBaTb M XapaktepusoBaTb TabnuuHyto dopmy [leprnoanyeckon
cuctembl xummyecknx anemeHtos [O.. MeHoeneeBa: pasnunyaTb
anemMmeHTbl A 1 b rpynn, manele n 6onblune Nepuoabl; XxapakTeprusoBaTtb
XUMUYECKME INIEMEHTLI NEPBLIX TPEX NMEPNOAOB, Kanus, KanbLug, no mnx
nonoxenuo B [Nepunognyeckon cucteme .. Mengeneesa;



lMepBbIN roa

COOTHOCUTL  0DO3HayeHus, KOTOpble NMEKTCH B Tabnuue
[lepnogn4eckon CUCTEMBI, C YUCITOBbIMU XapaKTEPUCTUKAMUN CTPOEHUSA
aTOMOB XUMUYECKUX INIEMEHTOB (COCTaB W 3apsan sapa, obuiee ymcro
AJIEKTPOHOB M pacrnpeneneHme nx no aNeKTPOHHbIM CIOAM);

KnaccuduumpoBatb  XUMUYECKUE  SNEMEHTbl,  HeopraHn4eckue
BELEeCTBa, XMMN4eckne peakumm (No YNCNy U cOCTaBy Yy4acCTBYHOLUUX B
peakumm BewecTB, N0 TennoBomy 3ddekTy); onpeaenaTb U3y4YeHHble
TUMNbI XUMUYECKUX PeakLni;

XapaktepusoBaTtb (puanyeckme CBOUCTBA KuUcliopoda W Bogopoda, B
TOM yncrne anga odbocHoBaHUA cnocoboB UX cobMpaHua nNpu NonyyYeHum
B nabopaTtopuu;

NpMBOONTL  MPUMEPbLI  MOMEKYNSPHbIX  YPaBHEHUM  peakuun,
MNNIOCTPUPYIOLLINX XMMUYECKne CBOMCTBA KMCNOpPOoAa, BOAOpOAa, Boabl,
M obwme ~ XMMuyeckme CBOWCTBA BELWECTB, MpuvHaanexawmx K
M3YYEHHbIM Knaccam HeopraHMYeCcKMx BeLLEeCTB (OKCWOO0B, OCHOBAHWM,
KACMOT, Cconen), a Takke, NoATBEepPXOaloWmx T[eHETUYECKYHo
B3aMMOCBSA3b MeXOy HUMWU;



lMepBbIN roa

onpenensaTb BO3MOXHOCTb MPOTEKAHUS XMMUYECKUX peakuui Mexay
N3y4YeHHbIMX BellecTBaMM (MPOCTbIMX  BeELLEeCTBaMU, CITOXHbIMM
BELLEeCTBAaMN WN3Y4YEHHbIX KMacCoB) B 3aBUCMMOCTM OT MX COCTaBa U
CTPOEHUS;

BbIYMCNATL OTHOCUTENbHYIO MOSEKYNSAPHYIDO U MOJSISIPHYIO  Macchl
BELECTB;

MacCoBylO AO5t0 XMMUYECKOro arieMeHTa B COeAUHEHUN, MACCOBYIO
AONK BelecCTBa B pacTBoOpe, KOIIMYeCTBO BeELWUECTBA, 0b6bEM rasos,
MaCCy BeLleCTBa,

cfnegoBaTb  NpaBunamMm  MNOSMb30BaHUA  XMMWYECKOWM nocyaon WU
nabopartopHbiM 0bOpyadoBaHMEM, a TakXe npaBuilam obpalleHunsi C
BellecTBaMM B COOTBETCTBUWU C WHCTPYKUMUSIMU MO BbIMNOMHEHUIO
nabopaTopHbIX XMMWYECKUX OMNbITOB MO TMOSIYYEHUIO U CODUpPaHUIo
razoobpasHbIX BellecTB (Bogopoda M Kuicriopoga), MPUroToBNEHUIO
PAacTBOPOB C ONnpeaerieHHoM MaccoBOM [O0ONen pacTBOPEHHOrO
BELLECTBA;



lMepBbIN roa

NPOBOAUTL  XUMWYECKME  OIKCMEePUMEHTbI:  O3HaKOMSleHMe  C
nabopatopHbIM 0DOpydoOBaHMEM U XMMUYECKOW MOCYyOOou; U3yvyeHue U
onucaHne pu3nyecknx CBOMCTB 0DpasLoB BeLLECTB; O3HAKOMIIEHUE C
npyumepamMv  (PU3NYECKUX U XUMUYECKUX  SABMEHUW;  OrbIThl,
UNIOCTPUPYIOLLME  MPU3HAKM  NPOTEKaHUS XUMUYECKUX  peakuumm;
n3ydeHne _cnocoboB pasgerneHns cMecen, METOOOB  OYUCTKM
NMOBapeHHOW Cosu; rnonyyeHne, cobupaHme kucrnopoga n nsyyeHue ero
CBOMCTB; Mnony4yeHne, cobnpaHue, pacnosHaBaHne N U3y4YeHne CBOMCTB
BOAOpOAa (rOpeHVe); MPUroTOBREHMEe pacTBOPOB C  OnpeneneHHoi
MacCOBOW OONen pacTBOPEHHONO BELLECTBA; uccrnegoBaHme obpasuos
HEOpraHMYecKNx BeLLeCTB PasrivyHbIX KIaccoB; U3yvyeHne U3MeHeHUs
OKpacKu pacTBOPOB KUCIOT U1 LWenoyen npn gobasrneHnn NHOMKaTOpPOB;
n3yyeHme B3ammomencTema okcumga megu(ll) ¢ pacTtBopom cepHom
KACMOTbI, KUCIIOT C MeTansiamu, ¢ pacTBOpUMbIMU U HEPaACTBOPUMbBIMU
OCHOBaHUSIMU; MNOMyYEHNE HEpPacTBOPUMbIX OCHOBaHWW, BbITECHEHUE
ogHoOro  MeTanna gpyrum M3 pacTtBopa _ COMW;  pelueHne
oKCnepumeHTanbHbliX 33gad  no Teme  «OCHOBHble — Kracchl
HeopraHM4YeCKNX COeaAUHEHUNY;



lMepBbIN roa

Habnogate UM ONUCbIBaTb  XMMUYECKUME  OKCNEPUMEHTbLI:  OMbIT,
NNNCTPUPYOLLNN 3aKOH COXpaHeHuns MaccChbl (BO3MOXXHO
ncnonb3oBaHne BuageomartepmanoB); MoaenmpoBaHune
LLIAPOCTEPXKHEBLIX MoOAenen MOoneKkyn, B3auMOOEWNCTBUE BeELLECTB C
KNCMOPOAOM W YCNOBUA BO3HUKHOBEHUA W MNpPeEKpaWeHNa ropeHus
(noxapa); O3HakomsieHme ¢ obpasyamMm OKCUMAOB W OnucaHume unx
CBOMCTB, Ka4YeCTBEHHOro OnpederieHns CcodepXXaHusa Kucropoda B

BO3OyXxe (BO3MOXXHO NCNOJib30BaHME BUageomarepuanoB);
O3HaAKOMIIEHWE C TnpoueccamMn pPasfioXXeHUst BOAbl 3NEKTPUYECKUM
TOKOM 7 CUHTE3a BOAbl (BO3MOXHO ncnonb3oBaHue

BMOEeoMaTepmanos); B3anMoAencTBMe BoAbl C MeTannamu (HaTpuem U
KanbuueMm), KACHOTHbIMM U OCHOBHbIMW OKCWAaMW, B3aUMOOEWNCTBUE
Bogopoda C okcuaaMmy  MeTannoB  (BO3MOXHO  MCMOSb30OBaHue
BMAeomaTepuanoB); WccreaoBaHMe OCOOEHHOCTEN pacTBOPEHUS
BELLECTB C pasnnMyHOM pacTBOPUMOCTbIO; 03HaKoMIieHne ¢ obpasuamm
MEeTanmnoB U HEMeTansoB;



lMepBbIN roa

* MPUBOAUTL NPUMEPHLI MPUMEHEHNSA BELLECTB U MaTepuarnos B ObITY,
CENIbCKOM X03AMCTBE, Ha NMPON3BOACTBE; UCMNOMb30BaTh MNOMYyYeHHbIE
XUMWYECKME 3HAHUA B MpouLecce BbINONMHEHUA YYEDHbIX 3agaHun n
PELIEHNA  NPaKTUYECKMUX 3adad4 B  MNOBCEOAHEBHOW  XXWU3HMW,
npenynpexaeHna aerneHnn, HaHoCALLMX Bped 340PO0BbI0 Yenoseka u
OKpYy>atoLleun cpeae;

* MPUMEHSITb OCHOBHbIE Onepaunun MbICIIUTENbHON OEATENbHOCTU ANS

N3y4YeHns CBOUCTB BeLlecTB N XUMUYECKUX  peaKkuuW;
€CTeCTBEHHOHAY4YHble  MeToAdbl MNO3HaHus (B TOM  4ucne
HabrogeHne, MoaenMpoBaHne, 3KCNEPUMEHT);

e cO30aBaTb COOCTBEHHblE TMUCbMEHHbLIE U YCTHbIE COOOLIEHNS,
rPaMOTHO WUCMNOSNb3yA MOHATUMHLIA annapaTr M3y4vyaemoro pasgena
XUMUN, CONPOBOXKAATb BbICTYNIEHNE Npe3eHTaunen.



BTopowu roa

pacKpbiBaTb CMbICIT OCHOBHbIX  XUMWYECKUX NOHATUN:
KOBaneHTHas nonsdpHas CBA3b, KOBANleHTHaAA HenonsipHasa CBSA3b,
NOHHagda CBA3b, MeTarnnnyeckasa cBa3b, KATUOH, aHNOH, SNEKTPONNT
N HE3NEKTPOSNINT, JNeKTponuTuyeckad auccounauus, peakumnu
MOHHOro obmeHa, OKUCNUTENb N BOCCTAHOBUTENb, OKUCIUTENBLHO-
BOCCTaAHOBUTENbLHLIE Peakuun, OKUCIIEHME W BOCCTaAHOBIIEHUE,
obpaTuMble U HeobpaTMMble peakuun, CKOPOCTb XUMUYECKOU
peakuun, npegenbHo gonyctuMas  KoHueHnTpauusa  (MNAK),
NNNCTPUPOBATL NX B3aMMOCBSI3b U NMPUMEHSTb 3TN MOHATUA MPU
onncaHuUM CBOUCTB BELLECTB N NX NpeBpaLLeHNH;

NCMosfib30BaTbh XMMNYECKYO CUMBOMNUKY ANA cocTaBieHna popmMyIn
BELLEeCTB, WOHHbIX YpPaBHEHUA U YpPaBHEHUU OKUCIUTENbLHO-
BOCCTaAHOBUTESbHbLIX peakuum,



BTopowu roa

onpenensatb BaNleHTHOCTb W CTeneHb OKUCMEHUA aTOMOB
XUMUYECKUX OSNEMEHTOB B COE€OUHEHUAX pPasfM4YHOro CocCTaBa;
NpUHaANEeXHoCTb BELLECTB K onpeneneHHomy Knaccy
COEOMHEHNN; BUObl XMMWYECKOMN CBSA3U (KOBaNeHTHOW, WMOHHOW,
METasriM4eckon) B HeEOpraHNMYECKUX COeOdUHEHUAX; 3apsig WOHA,
XapaKTep cpeabl B BOOAHbLIX pacTBOpax KUCMOT U LLenoYven;

OOBbACHATL O0OLUMe 3aKOHOMEPHOCTM B WU3MEHEHUU CBOWCTB
XUMUYECKNX SNEMEHTOB U UX COeAVMHEHUA B npegenax MarnbixX
NepunoaoB 1 rMaBHbIX NOArPYMM C Y4ETOM CTPOEHUSI X aTOMOB;

knaccudnumpoBatb XMMUYECKME peakuum (N0 U3MEHEHMUIO
CTENEeHEeNn  OKUCIEHM  aTOMOB  XMMWUYECKUX  3IEMEHTOB);
onpenensaTb N3YYEHHbIE TUMbl XUMUYECKUX PEaKLINMA;



BTopowu roa

COCTaBIMATb MOJIEKYNSIPHbIE YpaBHEHUS peakuum,
XapakTepusylowmne XumMmyeckme CBOWCTBA [MPOCThbIX BELLECTB,
obpasoBaHHbIX anemMmeHTamun-Hemetannamu IVA-VIIA nogrpynn
(yrmepod, KpemHun, asoT, docdop, cepa, XJiop), anemMeHTamu-
metannamu |A-IIIA noarpynn (Hatpuin, Kanum, mMarHUn, Kanbuumu,
antoMUHUIN), a TakxXe XXernesa;

XapakTepn3oBaTb PU3NYECKME U XMMUYECKME CBOMCTBA aMMMaKka
N YrNeKMcnoro rasa, B ToM yncne angd obocHoBaHUS cnocoboB mx
cobrpaHus n pacnosHaBaHuA Npu NonyyYeHnn B nabopartopuu;

XapakrepusoBatb (onucbiBaTb) OOLUME XMMWUYECKME CBOMUCTBA
BELWECTB pPas3findHbIX KrnaccoB, noaTeBepxnasi 39T0 onucaHue
npumMmepamm MOJIEKYNAPHbIX 7 NOHHbIX YpaBHEHUN
COOTBETCTBYHOLLNX XUMUYECKUX PeakLNN;



BTopowu roa

COCTaBNATb YpPaBHEHWUA: 3NEeKTPONUTUYECKON auccoumalmm KUCHOT,
lienoyen M coreun; NosfiHble N COKpalleHHble ypaBHEHUA peakuun
MOHHOrO OOMeHa; peakuumn, nNOoATBEPXKAAKLWNMX CYyLleCTBOBaHME
reHeTMYeCKoN CBA3N MeXAay BelleCcTBaMu pasfnnyHbIX Kaccos,;

pacKkpblBaTb CYLLUHOCTb OKUCIUTENbHO-BOCCTAHOBUTENbHbBIX peakuui
NnocpeacTBOM COCTaBIIEHNS SNEKTPOHHOro GanaHca 3TuUX peakLumii;

NMPOrHO3NpPOBAaThb CBOUCTBA N3YHEHHDbIX KJ'IaCCOB/prI'II'I BeEWECTB B
3aBMCUMOCTU OT UX COCTaBa N CTPOEHNA, BO3IMOXHOCTb MNMPOTEKAHUA
XUMNYECKNX I'IpeBpaLLl,eHI/II7I B PA3JINYHbIX YCJTOBUAX,

NpoOBOANTL BbIYMUCIIEHUA OTHOCUTESNILHOM MOJIEKYNSAPHON U MONAPHOU
MacCCbl BeLlecTB; C WCMNOSb30BaHMEM TMNOHATUM «MaccoBasi [OOn4
XUMUYECKOro dfieEMEHTa», «MaccoBas OO0 paCTBOPEHHOINO BELLECTBA
B pacTBOpE»; KONIMYECTBA BELLECTBA, OObEMA rasos;



BTopowu roa

NpoBOAUTbL pacdeTbl MO  YPaBHEHUSM  XUMWYECKUX  peaKkuui:
Konunyectsa, obbema, Macchbl BeLLecTBa MO M3BECTHOMY KOMUYECTBY,
oObeMy, Macce peareHToOB U NPOAYKTOB peaKkLuu;

cregoBaTb  npaBuriam  NONb30BaHUSA  XMMWYECKOW  MOcydonm  u
nabopartopHbiM 0bOpydoBaHMEM, a TakXe npasuilam obpalleHunsi c
BEWECTBAMN B COOTBETCTBUM C MWHCTPYKUMAMM MO BbIMNOSHEHUIO
nabopaTtopHbIX XMMWYECKUX OMNbITOB MO TMOSIYYEHUIO U CODUpaHUIo
ra3oobpasHbIX BewecTB (aMMuaka 1 yrriekucnoro rasa);

NpoOBOAUTL peakuun, noATBep)KOalwLlline KadeCTBEeHHbIN COCTaB
Pa3nNnUYHbIX BELLECTB: pacno3HaBaThb OMbITHbIM NyTEM: Xropua-, noamna-
, cynbdaTt-, kKapboHaTt-, cunukart-, pocaT-aHMOoHbI, MTMOPOKCUA-NOHbI,
KaTMOH aMMOHMA N KaTUOHbl MeTannoB (MarHus, Kanbums, antoMUHUS,
xenesa(ll) un (lll), megu(ll), umHka), npucyTcTBylOLLIME B BOAHbIX
pacTBOpax HeopraHM4eckux BeLLEeCTB; noaresepxgarwme amoTepHble
CBOMCTBA OKCUAOB M rMOPOKCNO0B antOMUHNA N LIMHKA;



BTopowu roa

npoBoAuTb XUMUYECKNE 9KCNEPUMEHTDI: OnbIThbl,
UNNIOCTPUPYOLWME NPU3HAKM NpoTekaHUa peakuum WOHHOIo
oOMeHa; onpeaerneHne xapakrepa cpefbl B pacTtBopax KUCNOT WU
LLLeno4veun C NOMOLLIbIO NHOWKATOPOB, peLleHne
9KCNepUMEHTanbHbIX 3adad4 no TemMe «IMeKkTponuTudeckas
auccoumauumsay; n3yvyeHme CBOUCTB CONMAHOWU KUCIOThI; U3YyYeHUue
XUMWUYECKMX  CBOMCTB  pas3baBneHHOM  CEPHOM  KUCNOTHI;
nonydyeHue, cobupaHue, pacnos3HaBaHME aMMWaka, YrreKncrioro
ra3a W Wu3ydeHMe UuX CBOWUCTB; wuUccnegoBaHMe aMJdOTEPHbIX
CBOUCTB  IMOPOKCUMOOB  altOMUHUA N UMHKA,  pPELUeHue
aKcnepuMeHTanbHbIX 3agad no teme «BakHeuwmne HemeTannbl U
NX COeOUHEHUSA», pelleHne 3KCrnepuMeHTanbHbIX 3agady No TeMe
«BaxkHenwimne metansnbl U X COEANHEHUSA» |



BTopowu roa

Ha6J'II-O,EI,aTb N ONMUCbiBatb XNMMUYECKUE ISKCIMNEPUMEHTDI (BO3MO>KHO
NCMNOoJib30OBaHUNE BI/I,EI,eOMaTepI/IaJ'IOB)Z

OnbITbl, WNNOCTPpUpyLWMe AQPU3NYECKME N XUMUYECKUX CBOMCTBA
rarloreHoB 1  UX  COeAMHEHMM  (BO3MOXHO  MCMofb3oBaHME
BuAgeomartepuanoB); O3HaKoOMIieHMe Cc  obpasuamm  XJ1I0puaoB
(ranoreHngoB); 03HaKOMI1IEHNE C MOAENSAMUN KPpUCTaNNIMYECKNX PELLETOK
HeopraHM4yeckux BELLUECTB: MeTansioB U HemeTtannoB (rpadgpurta wu
anmvasa), CNnOXHbIX  BewWwecTs (xfiopuaa  HaTpuA);  ONbIThI,
UNNICTPUPYIOLLNE 3aBUCUMOCTb CKOPOCTU XMMWYECKOW peakuum OT
BO3ENCTBUA Pa3NNYHbIX doaKTopOB; nccrnegoBaHue
9rIEKTPONPOBOAHOCTU PacTBOPOB BELLECTB; OMNbIThl, UIOCTPUPYOLLNE
npouecc auccoumaumm KUCMOT, LWenovyem wu cosfiem  (BO3MOXKHO
Ncnonb30oBaHWE BuaeomMaTepuarnoB); O3HaKoOMIeHMe C obpasuamu
METannoB W CMMaBOB; U3y4yeHWe pe3ynbrtatoB KOPPO3uM MeTanmos,
B3aMMOOENCTBUA OKCMaa KanbLUus ¢ BOAOW, NpoLiecca ropeHns xenesa
B KUcriopoze (BO3MOXHO MUCMNONb30BaHME Bugeomarepmanos);



BTopowu roa

HabntoaaTb U ONUCbIBaTb XMMUYECKMNE IKCMNEPNMEHTDI (BO3MO)KHO
NCMNOoJ1ib30BaHNE BmueomaTepmanos):

OMbIThl, MNAKCTPUpYyoLme NpuUMepbI OKUCINUTENbHO-
BOCCTAHOBUTESNbHbLIX peaKkuun. ropeHue, peakuum pasnoxeHus,
COEMHEHMNS; O3HaKomMIlieHne ¢ obpasuamm cepbl U ee
COEOVHEHUAMMN, O3HAKOMIIEHWE C (MU3NYECKMMMN CBOUCTBaAMU
asota, docdopa N nx coeanHeHun (BO3MOXKHO MCMNONb30BaHUE
B/AeomaTepuanos), C 06pa3ua|v||/| yoobpeHuin; B3anmMoOencTeme
KOHLEHTPMPOBAHHOM @30THOW KUCNOTbl C Me[blo; U3yYeHue
MoOdenen  Kpuctaniunyecknx  pelleTtok anmasa, rpadura,
MOSIeKysnbl  ynnepeHa, MOJMeKyn opraHUYecKnx BeELLECTB;
O3HaKOMIIEHME C NMPOoLEeCCOM aacopdbunm pacTBOPEHHbIX BELLECTB
aKTUBUPOBAHHLIM  YITiEM M  YCTPOUCTBOM npoTMBOrasa;
O3HaKOMINEeHMe C npoayKUuMen CUNMUKaTHOU MPOMbILLNEHHOCTH;
npouecchl OKpalunBaHUA nnamMmeHn KaTMoHaMmm MeTanmos;



BTopowu roa

MCMONb30BaTh MOMyYeHHblE XUMWYECKMe 3HaHMA B pPasfin4YHbIX
cCUTyauusx: MNPUMEHeHuUs BeLllecTB W MmaTtepuanoB B ObITy,
CENbCKOM XO3§IMCTBE, Ha MPOU3BOACTBE, B MPOLECCE PeLleHUs
NpakTUYecKMx 3adady B MOBCEOHEBHOW XMU3HW, NpeaynpexneHus
ABNEHUN, HAHOCALLUMX Bped 300POBbI0 YerloBeKa U OKpyXKatoLen
cpefe; MNPUMEHEeHUs  MNPoAYKTOB  nepepaboTkm  NpUpOAHbIX
VUCTOYHMKOB YrNeBoAopOoaAoB (yronb, NMpUpoaHbiA ras, HedTb) B
ObITY M NPOMbILLIIEHHOCTN; 3HAYEHUS XUPOB, OENKoB, YrNeBoaoB
NS opraHn3ma YerioBeka;

co3gaBaTb COOCTBEHHbIE TMUCbMEHHbIE W YCTHble COOBOLLEHNS,
rPaMOTHO UCNOSb3yAa NMOHATUMHBLIAN annapart u3ydyaemoro pasgena
XMMUN N COMPOBOXAAs BbICTYMNSIEHUE Npe3eHTaumen c y4yetom
OCOOEHHOCTEN ayanTOpUN.



Cnacum6o 3a BHuUMaHue



