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1.IlosicHUTEILHAS 3aMHCKA

B o6pasoBarenbHOI TporpaMMe MpeCcTaBICHbI CIASTYIONINE pa3aebl:

1. Meroapl M3y4YeHHS BEHIECTB U XUMHYECKUX SIBICHUU. DKCIEPUMEHTAIBHBIE OCHOBBI
XUMUH.

2. IlepBoHauanbHbIE XUMUYECKHUE TIOHATHUS.

3. PactBopbI.

4. OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHECHHM.

5. Teopust 3JIEKTPOJUTUYECKON TUCCOLMAIUU.

6. X¥MU4ecKre peakiuu.

7. X¥MUYeCKHe 3JIEMEHTHI (CBOWCTBA METAJIJIOB, HEMETAJUIOB U UX COEAUHEHUH ).

B ocHOBY BbIzIeTIEHUST TAKUX PA3/CIIOB 3aJI0KEH XUMUYECKUM SKCTIEPUMEHT, TPaJAUIIMOHHAS
CUCTEMA U3YYCHUS] XUMUHU.

OcHoBHOM  (QopMOil  y4yeOHON JEATETBHOCTH SIBISETCA XMMHUYECKHH OKCIIEPUMEHT,
MIPOBOIUMBIN B BHJI€ TAOOPATOPHBIX, MPAKTUUECKUX PAOOT U JEMOHCTPAIIUAMN.

Jlnst m3ydeHus mpenMera « XUMHEsD) Ha 3Tare OCHOBHOTO O0IIero oOpa3oBaHUs OTBOJUTCS
140 gacos:

8 xkmacc —70 gacos;

9 xknacc —70 gacos.

Jlannast oOpasoBarenbHasl MmporpamMma OOECleYMBAeT YCBOCHHME YUYaIlMMUCS BaKHEMIINX
XMUMHYECKUX 3aKOHOB, TEOPHI M MOHATUH; (HOpPMUPYET MpPEJICTaBICHHE O POJM XUMHUU B
OKpY)KaIOIlleM MHUpE M >KU3HM denoBeka. [Ipu 3TOM OCHOBHOE BHHMMAHHE YHAENSETCS
CYIIHOCTH XMMHUYECKUX peakUui U METOJaM UX OCYIIECTBICHHUS.

OaHMM Y3 OCHOBHBIX MPHUHIMIIOB TMOCTPOCHUS MPOrPaMMBbl  SIBISETCS IPUHIUII
JOCTYITHOCTH. DKCIIEPUMEHTANIbHbIE JaHHbIC, MOJYyYCHHbIE YYAIIMMHCS MPH BBITOJIHEHUU
KOJIMYECTBEHHBIX OIMBITOB, TO3BOJSIOT YUYalIMMCS CaMOCTOSITENIbHO JeNlaTh BBIBOJIBI,
BBISIBIISITh 3aKOHOMEpHOCTH. lloaxozpl, 3ajo’KeHHbIE B COJIep)KaHUE MPOrpaMMbl Kypca,
CO3al0T HEOOXOUMbIE YCIOBHS Ul CUCTEMHOIO YCBOEHHS YYalIUMHCS OCHOB HAyKH, AJIs
ofecrieueHrs Pa3BHBAIOIIETO M BOCIUTHIBAIOIIETO BO3JCHCTBUS OOydeHUS Ha JIMYHOCTH
yuanierocs. QopMupyeMble  3HaHHMSI JIOJDKHBI  CTaTh OCHOBOM CHCTEMBI  YOEKICHHI
IIKOJIbHUKA, LEHTPaJbHBIM SAIPOM €ro Hay4HOro MHpPOBO33peHus. (OOpazoBaTenbHas
MporpaMMa TMO3BOJISIET UHTEIPUPOBATH peajn3yeMble MOAXOJIbI, CTPYKTYPY U COJEp’KaHue
IpU OpraHu3aluu OO0y4eHHs XUMUU B 8—9 Kjaccax, BBICTPOGHHOM Ha 0aze n000ro u3
JOCTYIHBIX yueOHO-MeToanuecKkux komiuiekcoB (YMK).

Ucnonb3oBanue obopynoBanust «Touka poctay mpu peanusauuu ganHod OIl mosBosseT
CO3/1aTh YCIOBUS:

JUIS PaCIIMPEHHs COJePKAHUS MIKOJIBHOTO XUMUUYECKOTO 00pa30BaHus;

JUIA TIOBBIIICHUS TO3HABATEIbHOW AaKTHBHOCTH OOYyUaloOUIUXCS B €CTECTBEHHO-HAYy4YHOU
o0acTu;

JUIS pa3BUTHS JIMYHOCTH peOEHKa B Tmpoliecce OOydeHUs XHMHH, €ro CIOCOOHOCTEH,
(hopMHUPOBaHUSI U YIOBIETBOPEHHSI COIIMAILHO 3HAUMMBIX HHTEPECOB U OTPEOHOCTEI;

Uis paboThl ¢ OJApEHHBIMH IIKOJIBHUKAMH, OPTaHU3aIlMM UX Pa3BUTHUS B Pa3IMYHBIX 00-
nacTsx 00pa3oBaTENbHOM, TBOPUECKOH AEATEIHLHOCTH.
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2. TlnanupyeMmble Ppe3yJbTAThl OCBOEHHUSI Y4YeOHOro mnpeamMera «XHMHUS» C
ONMCAHMEM YHHBEPCAJIbHBIX YU4EOHBIX /IeliCTBUM,

JOCTUTaeMbIX 00YyYaOIIUMHUCH

JIMYHOCTHBIE pe3yJIbTAThI

OOydJaroIuiAcs MOMYIUT BO3MOKHOCTD TS (POPMHUPOBAHUS CICAYIONINX JTMYHOCTHRIXY Y /1

° OnpeAcJICHUE MOTHUBAIMU U3YUCHHUA y‘IC6HOF0 MaTcpuraia;

*  OlLICHMBaHHME YCBaMBAEMOTO yueOHOrO MaTepuasa, UCXOAS M3 COUUATIbHBIX U JTUYHOCTHBIX
IIEHHOCTEH;

*  TOBBIIIEHHE CBOEro O00pa30BATENBHOTO YPOBHS M YPOBHS TOTOBHOCTH K HW3YYEHHIO
OCHOBHBIX HUCTOPUYECKHX COOBITHI, CBSI3aHHBIX C Pa3BUTHEM XUMUU U 00LIECTBA;

*  3HaHHWE NPaBUJI NOBEJCHUS B YPE3BBIYAMHBIX CUTYALMAX;
*  OLCHUBAaHUE COLMAIBHON 3HAYUMOCTH MPOQEcCHil, CBI3aHHBIX C XUMHEH;

* BlaJeHUME NpaBwiamMHM Oe3omacHOro oOpamieHuss €  XMMHYECKMMH  BEIIECTBAMU U
000py10BaHUEM, MTPOSIBIIEHNE KOOI MUECKOMN KYJIbTYPHI .
MeTtanpeaMeTHbIe pe3yJbTAaThI

PerynsatuBHbie
OOyuaronuiics HOTy4UT BO3MOXKHOCTD 1 JOPMUPOBAHHUS CIIEIYIOMINX PeryIaTuBHbIXY Y 1

*  LleNernojaraHue, BKIIIOYas MOCTaHOBKY HOBBIX IieJiel, mpeoOpa3oBaHHE NPaKTUUECKOil
3a[jauyl B MO3HABATENbHYI0, CAMOCTOSTEIbHbIN aHaTU3 YCIOBHIM TOCTHXKEHHS 11 HAa OCHOBE Y4€Ta
BBIJICNICHHBIX YUUTEIEM OPUEHTHPOB JECHCTBHS B HOBOM y4eOHOM MaTepuase;

° IUIAHUPOBAHUE IIYTH NOCTHIKCHHUA ueneﬁ;

. yCTaHaBJICHHE IIEJICBBIX MPHOPHUTETOB, BBHIICICHHE ANBTEPHATHBHBIX CIIOCOOOB JOCTHKEHUS
1enu 1 BeIOOp Hanbosee 3ppexTuBHOTO criocoda;

. YMEHHE CaMOCTOSTEIbHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPaBJIAThH MM,

. YMEHHE MPUHUMATh PEIICHHS B MPOOJIEMHOH CHUTYAIUH;

. MIOCTAHOBKA y4eOHBIX 3a/1a4, COCTaBJICHHE IIaHA ¥ MOCJICI0BATEIEHOCTH JICHCTBHIA;

. OpraHu3aIys pabovero MecTa TP BBITOJHEHHH XUMHYECKOTO 3KCIEPUMEHTA,

. MPOTHO3MPOBAHUE PE3YJIbTATOB OOYYEHHMS, OLCHHBAHHE YCBOCHHOIO MaTepuaja, OIlCHKa
KauecTBa M YpPOBHS TOJYYCHHBIX 3HAHUHM, KOPPEKIMs IUIaHA M Ccrocoba JEHCTBHS IpU
HEO00XOIUMOCTH .

Ilo3HaBaTenLHBIE

OOGy4arommuiics MOXYYUT BOZMOKHOCTD 1Sl (GOPMUPOBaHHUS CIEAYIONNX MO3HaBaTenbHbIX Y'Y /1

. IOKCK ¥ BblJIEIeHHEe MH(POpMALIUY;

. aHamM3 ycnoBui ¥ TpeOoBaHMIl 3ajauu, BBIOOp, CONOCTABIEHHE M OOOCHOBaHME Crocoda
peuieHus 3a1a4u;

. BbIOOp Hanbonee 3PPEeKTUBHBIX CIOCOOOB PELICHHS 3a/[aull B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

. BbIIBIKEHHE M 00OCHOBAHUE THIIOTE3bl, BEIOOP criocoba e€ mpoBepKy;

. CaMOCTOSATENBHOE CO3/JaHUE AITOPUTMA JIEATEbHOCTH PU PEIeHUH Po0JIeM TBOPUECKOTO U
IIOMCKOBOI'O XapaKTepa;

. YMEHHUS XapaKTePU30BaTh BELECTBA 110 COCTABY, CTPOCHUIO U CBOKCTBAM;

. ONKMCHIBAHUE CBOWCTB: TBEPIbIX, MKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIIENCHHE HX

CYHCCTBCHHBIX IPU3HAKOB,
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. M300pakeHUE COCTaBa MPOCTEHIIMX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (opmyn u
CYILIHOCTH XMMHUYECKHUX PEAKLIUM C TOMOIIBIO XMMUYECKUX YPABHEHU;

. NpoBe/icHHE HAOMIOICHUH, OMMCAaHNE MPU3HAKOB M YCIOBUH TEUCHHS XMMUYECKUX PEaKIIUi,
BBIIIOJIHEHUE XMMHYECKOIO HKCIIEPUMEHTA, BbIBOJIBI HAa OCHOBE aHalu3a HaOJIOfeHUH 3a
SKCIIEPUMEHTOM, pELICHUE 3a7ay, I0JIy4eHHE XMMUYECKOH HHPOpMALMM M3  Pa3IMYHBIX
HMCTOYHUKOB;

. YMEHHE OPraHU30BbIBATH MCCIIEOBAHKUE C IIEJBI0 POBEPKU THIIOTES;
. YMEHHUE JIeNIaTh YMO3AKIIOUeHHs (MHAYKTUBHOE U M0 aHAJIOTHH) M BBIBOJIbI;

. yMeHHE 0OBEKTUBHO OIICHWBATh WH(OPMAIMIO O BEIMIECTBAX W XMMHUYECKHX IMpOIeccax,
KPUTUYECKH OTHOCHUTHCS K IICEBJIOHAYIHON HH(POPMAIIHH .
KoMMyHHKATHBHEIE

OOyuaronuiicss TONYYUT BO3MOXKHOCTH JUI (OPMHUPOBAHUS CIEAYIOIIMX KOMMYHHUKATHUB HBIX
YV I:

° INOJJHOE€ U TOYHOC BBIPAKCHUE CBOUX MEICJICH B COOTBETCTBHUU C 3aJlayaMy U yCJIOBHUAMH
KOMMYHHKAIIUH,
° AICKBATHOC UCII0JIb30BAHUE PCUCBBIX CPCACTB AJId Y4aCTUd B JUCKYCCHUU U apT'yYMCHTA-IIUN

CBOCH TMO3WINH, YMEHHE TIPEACTABIATh KOHKPETHOE COAEpKaHWE C COOOIIEHWEM €ro B
MUCHbMEHHOM U yCTHOH (hopMe, onpeieneHre crnocodoB B3auMOIEUCTBHS, COTPYAHUUYECTBO B MMOUCKE
u cobope nadopmanuu;

. OTpEeZeNeHHe CIOCOOOB  B3aMMOJICHCTBHS, COTPYJHMYECTBO B TIOMCKE M cOope
uH(bOpMaLMK, YydYacTWEe B JHalore, IJIAHUPOBaHHE OOMMX CHOCOOOB pabOTHl, MPOSBIECHUE
YB)KUTEILHOTO OTHOIICHUS K IPYTUM YJaIIUMCS;

° OMMUCAaHUE COACPIKAHUA BBINMOJHACMBIX Z[GflCTBPIfI C HCJIBI0 OPUCHTUPOBKUM B MPEIAMCTHO-
HpaKTI/ILIeCKOI\/'I JACATCIIBbHOCTH,

. YMEHHUS YYUTHIBATbH Pa3Hble MHEHHS U CTPEMUTBHCS K KOOPAMHAILMHM PA3IUYHbIX MO3HUIMIL B
COTPYJHUYECTBE;

*  (opmynupoBaTb cCOOCTBEHHOE MHEHUE U MO3UIHIO, APTyMEHTUPOBATh U KOOPMHUPOBATH €&
C MO3ULUAMHU MApTHEPOB B COTPYAHHYECTBE NP BBIPAOOTKE OOILIEro pemeHHs B COBMECTHOM
NesITeNIbHOCTH;

° OCYHICCTBIIATD B3aHMHBIH KOHTPOJIb K  OKa3blBaTb B COTPYAHUYCCTBC HCO6X0,Z[I/IMYI-0
B3aUMOIIOMOIb,

*  IUIAaHUPOBATh OOIIWE CHOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIUIO, OILECHKY
NecTBUM mapTHEPA, yMETh YOKIaTh;

*  UCITONBb30BaTh aJIEKBATHBHIC SI3BIKOBBIE CPECTBA Ul OTOOPAYKEHUs] CBOMX UyBCTB, MBICIIEH,
MOTHBOB U MOTPEOHOCTEH; 0TOOpakaTh B peyr (omucaHue, 0ObICHEHHE) COIEpkKAHIE COBEPIIAEMbIX
JeHCTBUA, KaK B JopMe TPOMKOI COIMANTM3UPOBAHHON peuH, TaK U B popMe BHYTpEHHEH peyn;

*  pa3BUBaTh KOMMYHHKATHUBHYIO KOMIICTCHIIMIO, HCIIOIb3Yys CPEACTBA YCTHOW M NMUCHMEHHOH
KOMMYHHKAI[MH TIPH paboTe ¢ TeKCTaMu yueOHHKA U JOTONHUTENBHON JUTEpaTypoll, CIipaBOUYHBIMH
TaOMULAMH, MPOSBIATE TOTOBHOCTh K YBR)KEHUIO HMHOM TOYKM 3peHHs Ipu OOCYXKJIEHUH
Pe3yIbTaTOB BHINOJIHEHHOMN PabOTHI.

IIpeameTHBIE pe3yJIbTATHI

OOyuaromuiicss Hay4uTCs:

° MMPUMCHATb OCHOBHBIC MCTOIBI ITO3HAHUA: Ha6J'IIO}_ICHI/IC, N3MCPCHHUEC, SKCIICPUMCHT,

° OIMCBHIBAaTh  CBOMCTBa TBép,Z[bIX, KUIAKHUX, T 83006p3.3HLIX BCIICCTB, BbBIACIAA HX
CYHICCTBCHHBIC ITPU3HAKU

° PaCcKpbIBaTb CMBICJI 3dKOHA COXPAaHCHUA MACChI BCIICCTB, aTOMHO-MOHeKYHHpHOﬁ TCOPpUU;

° pa3iniaTb XUMHUYCCKUC U (1)H3I/II'ICCKI/IC SABJICHUA, HA3bIBATH IPHU3HAKHU U YCJIIOBHUSA IIPOTCKAHUA
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XUMHUUYECKUX PEAKLIUN;

*  cobmoaats npaBuia 6e3omacHol paboThl NP MPOBEACHUH OIBITOB;
*  TOJIB30BATHCA TaOOPATOPHBIM 00OPYIOBAHUEM U TOCYION;

*  [OIy4aTh, COOMPATh ra3000pa3HBIE BEIIECTBA M PACIO3HABATh UX;

° XapaKTCpu3oBaTh (1)1/13I/IIJCCKI/IC U XUMHYCCKHE CBOMCTBA OCHOBHEIX KIIAcCOB HCEOPraHn4CCKuX
COGI[I/IHCHI/II\/'I, MMPOBOAUTEL OIIBITHI, IMOATBEPKAAIOIUNEC XUMHUYCCKUC CBOMCTBA M3YYCHHBIX KJIaACCOB
HCOPraHNM4CCKUX BCUICCTB,

*  pPacKpbIBaTh CMBICI MOHATHS «PAaCTBOP», BBIUUCISATH MAaCCOBYHO JIOJIO PacTBOPEHHOTO
BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO
BEILIECTBA;

° XapaKTCPpHU30BaThL 3aBUCUMOCTDH (I)HSI/I‘IGCKI/IX CBOMCTB BCIICCTB OT THIIA KpHCTaHHI/I‘IeCKOﬁ
peHIéTKI/I, ONpCaCIATh BUI XAMHWYECKOH CBSI3H B HEOPraHNM4CCKNUX COCIMHCHUAX

*  PacKpbIBaTh OCHOBHBIE TOJIOKEHUS TEOPUHU DIEKTPOIUTHUECKON IUCCOIMAIIUK, COCTABIATh
YpPaBHEHHS 3JEKTPOJUTUYECKON AUCCOLUMAIMU KUCIOT, MIENOYEH, COJMeH W peakuuii MOHHOTO
oOMeHa;

° PaCcKpbeIBaTh CYITHOCTb OKHUCIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/II\/'I, OIPEACTATE OKHUCIIMTEID U
BOCCTAHOBHUTEJIb, COCTABJIATh YPABHCHUA OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'H)HBIXpeaKHI/Iﬁ;

° Ha3bIBATh q)aKTOpBI, BJIMAIOIUE HAa CKOPOCTH XHUMUIECKOI peakuuu;

*  XapaKTepH30BaTh B3aWMOCBS3b MEXJY COCTaBOM, CTPOSHHEM M CBOMCTBAMH HEMETAIJIOB U
METAJIJIOB;

*  [POBOAUTH ONBITHI MO TOJYYCHHI0O M HW3YYCHHIO XUMHYECKHX CBOWCTB pa3IMYHBIX
BEIIECTB;

*  IpaMOTHO 0OpamaThes ¢ BEIECTBAMU B MOBCEIHEBHOM JKU3HU .
OGyyJaronuicst TTOTYyIUT BOSMOKHOCTh HAYYHTBCS:

. BBIZIBUTaTh U TPOBEPATH SKCHEPUMEHTAIBHO THUIOTE3bl O XHMMHYECKUX CBOMCTBAX
BEI[ECTB HA OCHOBE UX COCTaBa U CTPOCHUS, X CHOCOOHOCTU BCTYNATh B XUMUYECKHE PEAKILIUH, O
XapakTepe U NPOJyKTax pa3InuHbIX XUMUYECKHUX PEaKIIHii;

° XapaKTE€pUu30oBaTb BCIICCTBA II0 COCTaBYy, CTPOCHHUIO H CBOﬁCTBaM, YCTaHaBJIMBATb
IPUYUHHO-CICACTBCHHBIC CBA3HU MCKIY JaHHBIMU XapaKTCPUCTUKaMH BEIICCTBA,

. COCTaBIISITh MOJIEKYJISIPHBIE U TIOJHbIE MOHHBIC YpaBHEHHS IO COKPALIEHHBIM HOHHBIM
YpaBHEHUSM;
. NPOTHO3UPOBAaTh  CIHOCOOHOCTh ~ BEHIECTBA  NPOSIBISATh  OKUCIHMTEIbHBIE WM

BOCCTAHOBHTEJIBHBIE CBOMCTBA C y‘léTOM CTETIICHEH OKMCIICHHMS QJICMCHTOB, BXOAAIINUX B €T0 COCTAB,

® BbIIBUT'aTb W IIPOBCPATH ISKCICPUMCHTAIIBHO THUIOTE3bI O PE3yJbTaTaxX BO3JICHCTBUSA
Pa3JIMIHBbIX Q)aKTOpOB Ha UBMCHCHHUEC CKOPOCTHU XUMHYECKOM PCaKuu;

. UCIIOb30BaTh NPHOOPETEHHbIE 3HAHUS Ui DKOJOTMYECKH TI'PAMOTHOTO IOBEACHUS B
OKpY’Karollen cpene;
. UCTIOb30BaTh MPUOOPETEHHBIE KITFOUEBbIE KOMIIETEHIIMU TPHU BBHINOJHEHUH TPOEKTOB U

peuicHnun y‘le6H0'I/ICCJ'IeI[0BaTeJ'IBCKI/IX 3a/la4 10 HU3YUYCHHIO CBOﬁCTB, c1oco0oB MOJIYUCHUA U
pacrio3HaBaHUA BEIICCTB,

° 00BEKTHBHO OIICHUBAThb I/IH(I)OpMaI_II/IIO O BCHICCTBAX U XUMHUYCCKUX IMPOLECCCAX]

° OCO3HABATb 3HAYCHHUC TCOPECTUYCCKUX 3HaHUM MO0 XMMHUHU I HpaKTHqCCKOﬁ JACATCIIBHOCTHU
YCJI0BCKaA,

° COo3/1aBaTb MOJICIIM U CXCMbI IJISI PCIICHUSA yqe6H51x M TI03HABATCJIbHBIX 3aJia4d; IOHMMAaTb

HCOGXOI[I/IMOCTB CO6J'IIOI[CHI/I$I Hpe,[[HHcaHHﬁ, npeamaracMbIX B HHCTPYKIHAX 1O UCIIOJIB30BAHUTO
JICKApCTB, CPCACTB OBITOBOI XUMHU U Aap.
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®opMBbI KOHTPOJISA

Kontpons pe3ynbrato o0yueHus B coorBeTcTBHE ¢ JaHHOU OIl mpoBoautcs B hopMe MICHMEHHBIX U
SKCHEPUMEHTANBHBIX PaboT, TpeAnonaraeTcs NPOBEJACHHE TPOMEKYTOUYHOH W HMTOTOBOM
aTTecTaluu .

IIpome:xxyTouHasi aTTecTanms

JIst  OCyIIeCcTBIEHUsS MPOMEXKYTOUYHOM aTTeCTallMM MCHOJIB3YIOTCS KOHTPOJIbHO-OLIEHOYHbIE
Marepuaibl, OTOOp COJAepXkKaHHsS KOTOPBIX OpPUEHTHPOBAH Ha IIPOBEPKY YPOBHS YCBOEHMS
CHUCTEMbl 3HAaHMM M YMEHUM — MHBAapUAHTHOIO SJApa COACPKAHHUSA JACHUCTBYIOIIUX
00pa3zoBaTeNIbHOM TPOrpaMMbl MO XUMHH IS 00IIe00pa30BaTENbHBIX OpraHU3alui . 3agaHus
HPOMEXYTOUHON aTTECTALMU BKIFOYAIOT MaTepHall OCHOBHBIX Pa3/ieioB Kypca XUMHUH .
3.Conep:xanue y4yeOHOro nmpegmera

B cucreme ecrecTBeHHOHay4yHOro 00pa30BaHUs XUMHS KaK yueOHbIH MpeMET 3aHUMAET BaXKHOE
MECTO B IO3HAaHWHM 3aKOHOB NPHUPOABI, (OPMUPOBAHUM HAYHYHOW KapTHHBI MHpa, CO3JaHUU
OCHOBbl XMMHUYECKMX 3HAHUW, HEOOXOJUMBIX [JIsi TOBCEIHEBHON JKHW3HH, HaBBIKOB
3I0pOBOTO M 0€30MacHOIo JUIs YelOoBEKa U OKpPY’Karolled ero cpelsl o0pasa JKU3HH, a TaKkKe
B BOCITUTAHHUH KOJOTUUECKOM KyJIbTYpHI

VcenemHocTy U3yyeHusl XUMHU CBSi3aHA C OBJIAJEHHEM XHMHYECKHUM S3BIKOM, COONIOJICHHEM
mpaBuJl 6€30MacHOi paboThl MPH BHINOJHEHHUH XUMHYECKOIO AKCIHEPHMEHTa, 0CO3HAHUEM
MHOTOYMCIIEHHBIX CBS3€H XUMUH C IPYTUMH MpeIMETaMU HIKOJIBHOTO Kypca.

[Iporpamma BkJItOYaeT B ce0si OCHOBBI HEOPTaHWYECKON M OpraHnyeckoi XuMuu. I naBHoil naeeit
pOrpaMMBbl SBISIETCS co3/1aHue 0a30BOr0 KOMILIEKCA OOPHBIX 3HAHUM MO XUMHH, BEIPAXKEHHBIX
B (hopMe, COOTBETCTBYIOIIECH BO3pPACTy 0OyUJarOIIHXCS.

B copepxaHuu JaHHOTO Kypca NpeACTaBlIeHbl OCHOBOIOJIAraOINe XUMUYECKAE TEOPETUUECKHE
3HaHMS, BKJIFOYAOIINE U3yYEHUE COCTaBA U CTPOEHUS BEILIECTB, 3aBUCUMOCTH UX CBOMCTB OT
CTPOEHMS, MPOTHO3MPOBAHNE CBOMCTB BELIECTB, MCCIIEAOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX
MIPEBPALLEHUI U ITyTE€W YIPABICHUS UMH B LEJISAX MMOIYYEHHS BEIIECTB U MAaTEPUATIOB.
TeopeTnyeckyo OCHOBY M3y4€HHs HEOPraHWYE€CKOM XUMHHU COCTABISIET aTOMHO-MOJIEKYISPHOE
yuenue, [lepuonnueckuit 3akon .M. MenzaeneeBa ¢ KpaTKUMH CBEICHUSIMH O CTPOEHHU aToMa,
BHJIaX XUMHUYECKOU CBSI3H, 3aKOHOMEPHOCTAX NPOTEKAHUS XUMHUECKUX PEAKIUH.

B u3ydenus Kypca 3HaYMTENbHAs POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO
MPAKTUYECKUX U J1a0OpaTOpHBIX PadOT, OMUCAHUIO PE3YJIbTATOB YUEHHYECKOTO HKCIIEPUMEHTA,
COOIOICHUIO HOPM M MPaBUIT 6€301acHOM pabOThl B XUMHUUYECKOH J1abopaTopui.
Peanuzanus naHHOW mporpaMMsbl B Ipoliecce 0O0yueHUsl MO3BOJIUT O0YYarOIIUMCS YCBOUTh
KJIFOUEBbIE XMMUYECKHE KOMIETEHUMU U MOHATh POJIb U 3HAYEHHE XMMHUM CPEIu APYTUX
HayK O IIPUPOJIE.

IlepBoHavaabHble XUMHYECKHE NOHSATHSA

IIpenmer xumuu. Tema u BemectBa. OCHOBHBIE METOAbI IO3HAHUS: HAOIIO/EHUE,
U3MEpEHue, dKcIepuMeHT. Pu3ndeckue W XUMHYECKHE sBlieHUs. UuCTble BeliecTBa u
CMECH.

CriocoOslI pazfienieHus cMeceil.

Atom. Mouekynna. XuMHUYECKUH 2JIEMEHT. 3HAKK XUMUYECKUX DJIEMEHTOB.

IIpocteie M ciokHBIE BemiecTBa. BameHTHOCTh. 3aKOH IOCTOSIHCTBA COCTaBa BEILECTBA.
Xumuueckue Gpopmyinsl. Maaekcbl. OTHOCUTENbHAs aTOMHAs! K MOJIEKYJISIpHAS. MacChl.
MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUU. 3aKOH COXPAaHEHUSI MacChl BELIECTB.
Xumuueckue ypaBHeHus. KoappuuneHTs.

VYcnoBus U IpU3HAKU NPOTEKAHUS XUMHUECKUX PEAKLIUM.
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Monp — enuHMIA KOJIMYECTBA BewlecTBa. MoJisipHas mMacca.

Bosznyx. Kucnopoxa. Bonopon

Kucnopon — xumuueckuili snemMeHT W mnpoctoe BemiecTBO. O30H. CoctaB BoO3ayXa.
dusnueckue U XMMHUYECKHE CBOMCTBA Kuciopoa. [lonydenne u npuMeHeHue KUcaopoa.
TermoBoit 3¢ dexr xummuueckux peakiui. [loHATHE 00 3K30- W IHAOTSPMHUECKUX
peakuuax. Boaoponq — XMMHUYECKMH 3JEMEHT W NpPOCTO€ BeuiecTtBo. Pu3nyueckue u
XHUMHYECKHE CBOMCTBa Bojopona. llomydenume Bomopoma B nadoparopum. IlomydeHue
BOJIOpOJIa B TPOMBITIUIEHHOCTH. [Ipmenenue Boopoaa.

3akoH ABoraapo. MousipHblii 00beM razoB. KauecTBeHHbIE peaklMd Ha ra3oo0Opa3Hble
BellecTBa (Kuciaopoa, Boaopo). O0beMHbIE OTHOIIEHUS Ta30B NMPU XUMHUYECKUX PEAKIIHIX.
Bona. PactBopsl

Bonma B mpupone. Kpyrosopor Boasl B npupone. Pu3nueckue M XMMHYECKHE CBOMCTBA
BoJibl. PactBophl. PacTBopuMocTh BemecTB B Boje. KouneHnTtpaius pactBopoB. MaccoBas
JIOJIsl pAaCTBOPEHHOIO BEILIECTBA B PACTBOPE.

OcHOBHBIE KJIaCChl HEOPraHUYECKUX COeTMHEHUMH

Oxkcunpl. Kimaccudukanus. Homenknatypa. ®@usndeckue CBOMCTBA OKCHUIOB. XHUMHUUYECKHE
cBoiicTBa OKcHI0B. [lomydeHne u mpuMeHeHne OKCHIOB.

OcnoBanns. Krnaccudukamuss. Homenknarypa. @usnueckwe CBOWCTBA OCHOBaHHUM.
[Tosmydenne ocHOBaHMN. XMMHUYECKHE CBOMCTBA OCHOBAaHMM. Peakiys HenTpanu3aimu.
Kucnotel. Knaccuduxanus. Homenknarypa. @usndeckue cpoiictBa kucior. [lomydenue u
MPUMEHEHHUE KUCIOT. XMMHUYECKUE CBOMCTBAa KHUCIOT. MHaukatopsl. 3MeHeHHE OKpacKu
WHJMKATOPOB B PA3JIMYHBIX Cpeaax.

Comu. Knaccudukanms. Homenknarypa. ®Pusmveckue cpoiictBa coseir. [lomydenne wu
MPUMEHEHHE COJIe. XMMHUUYECKUE CBOMCTBA COJIEH.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCAMH HEOPTraHUYECKUX COEAMHEHUM.

[TpobGema 6e30maCHOTO MCTIOB30BAHUSI BEIIECTB U XUMUUYECKUX PEAKIMil B MIOBCEIHEBHOM
XKU3HU. TOKCUYHBIE,TOPIOYNE U B3PHIBOOIIACHBIE BEUIECTBA.

briTOBast xuMuyeckas rpaMOTHOCTb.

Crpoenue aroma. Ilepuognueckuidi 3aKOH U NEPHOAMYECKAS] CHCTEMAa XMMHUYECKHUX
asnemeHTOB/I. . MenaeieeBa

Crpoenue aroma: sapo, 3HepreTudyeckud ypoBeHb. CocTaB sjpa aroMa.‘ MOPOTOHBI,
HeuTpoHbl. M3otonsl. [leprnoanuecknit 3akon [[.1. Menaeneena.

[Tepuonuueckas cucrema xumudeckux snementoB /.M. MenaeneeBa. @uznueckuid CMbICIT
aTOMHOTO (TIOPSAKOBOIO) HOMEpa XMMHUYECKOTO 3JeMEHTa, HOMepa TpYIIbl U IMepHoja
MEPUOANYECKON CHCTEMBI.

CrpoeHue »HHEpPreTuYecKuX YypOBHEM aroMoB MepBbIX 20 XWMHYECKHX 3JEMEHTOB
nepuoanueckoit cucremsl .M. Menzeneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl CBOMCTB aTOMOB XMMHYECKUX 3JIEMEHTOB U UX COCAUHEHUI
Ha OCHOBE TOJIOXKEHH B epuoauuecko cucreme .M. Menzeneesa u ctpoeHus aroma.
3nauenue [lepromnueckoro 3akona /[.11. Menaeneesa.

Crtpoenue BemecTB. XUMHYECKas CBA3b

DNEeKTPOOTPULIATEILHOCT aTOMOB XMMHUUECKHX 3JeMEHTOB. KoBajeHTHas XUMHYECKas CBS3b:
HEeToJIsIpHas ¥ mofsipHast. [[oHATHE 0 BOJOPOTHOM CBS3M U €€ BIMSAHNU Ha (PU3NUECKUe CBOWCTBA
BEILIECTB Ha IpuMepe Bobl. MloHHast cBsi3b. MeTaminueckast CBs3b.

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJSpHas, HOHHAs, MeTajlTndecKas).
3aBUCUMOCTh (PU3HUECKUX CBOMCTB BEIIECTB OT MUNA KPUCTATUTMYECKOM PEIIETKH.
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XuMuYyecKkue peakiuu

IloHsTHE O CKOpPOCTH XMMHUYECKOW peakuuu. DakTopsl, BIUAIOIME HA CKOPOCTb XUMHYECKOH
peakuuu. [lonsTHe 0 KaTamu3aTope.

Krnaccupukanyss XUMHYECKUX pEAKIUid 10 pa3lUyHbBIM MPH3HAKAM: YHCIy U COCTaBY
WCXOJHBIX U MOJTYYCHHBIX BEIIECTB; M3MECHEHUIO CTEIICHEH OKMCICHUS aTOMOB XMMHYECKHX
3JIEMEHTOB; TIOTJIOIIECHHUIO I BBIICJICHUIO SHEPTHH.

DNEKTpOoNUTHYECKas JUCCOUUanus. ONEKTPOIUTHI u HedekTposuuThl. Monbl. Kartnonsl u
aHWOHBL. Peakimu HOHHOTO OOMEHa. YCIOBUS MPOTEKAHUS pEakiuid HOHHOTO OOMeHa.
DNEKTPONUTHYECKAs AUCCOIMAIMS KUCIIOT, IEJI0Uei U CoJei.

Crenenp okwucienus. OmnpeeseHue CTENEHM OKHCICHUS aTOMOB XHMHYECKHX DJIEMEHTOB B
coenuHenusx. Okucnurenb. BoccranoButens. CyIHOCTE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKuui.

Hemeramnsr IV — VII rpynn u ux coeauHenust

[TonoxeHue HEMETAUIOB B NMIEPUOJIUUYECKON CUCTEME XUMHUYECKUX dneMeHToB J[.J1. Menneneesa.
OOmue cBOICTBA HEMETAILIOB.

[anorensl: Qu3uyeckne W XUMHU4YecKkue cBoicTBAa. COeOMHEHHS TaOTEHOB: XJIOPOBOJOPO,
XJIOPOBOJOPOIHAS] KUCIIOTA U €€ COJIH.

Cepa: ¢usnyeckre u xummdeckue cBoiicTBa. COeTUHEHHS CEPhL: CEPOBOIOPOJ, CYIb(OHUIIBI,
okcubl cepbl. CepHasi, CepHUCTas U CEPOBOIOPOTHAS KUCIOTHI M UX COJIH.

A30T: Qm3uyeckue u xuMudeckue cpoiictBa. Ammuak. Comu ammonus. OKcuzpl a30Ta. A30THas
KHUCJIOTa U €€ COJIH.

®ochop: duznueckue n xumuueckue cBorctBa. Coemmuenus docdopa: okeua dochopa (V),
optodochopHas KUCIOTa U €€ COJH.

VYraepon: ¢puzndeckne u XMMUYECKUE CBOMCTBA. AJIOTPONHS yIlIepoa. anmas, rpadur, KapouH,
dbymnepensl. CoenuHenus yraepoaa: okcuasl yriepoaa (II) u (IV), yroapras kucnora u ee comu.
Kpemuuii u ero coenHeHusl.

MeTaaibl 1 ux coeTUHEHUS

[TonoxxeHne MeTaIOB B MEPUOAMYECKON crcTeMe Xumuyeckux snemeHtoB [[.M. Menneneesa.
Meraisl B npupo/ie 1 o01ue crnocoObl ux nonydenus. O0mme pu3nieckre CBOMCTBa METAILIOB.
OO01ue XMMHUYECKUE CBOMCTBA METANIOB: PEaKIMH C HEMETaJIaMH, KHCIOTaMH, COJISIMHU.
DNEKTPOXUMUYECKUI psifl HanpspkeHuid MetaiuioB. lllenounbie MeTauibl U UX COEIMHEHUSI.
[lenoyHo3eMeNbHbIE METAIUIBI U UX COCAMHEHHS. AJTIOMUHUN. AMPOTEpHOCTh OKCHUIA U
ruzipokcuza amoMunus. JKenezo. CoeJMHEHUs JKele3a M X CBOMCTBA: OKCHABL, THAPOKCHIBI U
couu xenesza (11 u ).

IlepBoHayabHbIe CBeleHHS 00 OPraHuYecKUX BellecTBaxX

[lepBoHavanbHbIE CBEICHUS O CTPOCHUHM OPTaHUYECKHX BEIIECTB. YTJIEBOJOPOJBL: METaH, 3TaH,
3TUIeH. VICTOUHUKH YTTIeBOIOPOAOB. IPUPOIHBIN ra3, He()Th, yrob.

Kucnoponacoaepxariue CoeIMHEHHS: CIUPTHl (METAaHON, 3TaHOMN, TJIHIEPHH), KapOOHOBbHIE
KUCTOTHI (YKCyCHash KUCTIOTa, aMUHOYKCYCHAsl KHCIIOTa, CTEApPUHOBAs M OJEUHOBAs KHUCIOTHI).
buonornyecku BakxHble BEIIECTBA: KHUPHI, TIIIOK03a, OENKH.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpeabl v €ro MOCIEACTBUSL.

Tunsl pacyeTHbIx 3a1a4:

Beruncnenne MaccoBoil 101 XMMUYECKOTO dJIeMeHTa 0 (opMyJie COeTNHEHHUSI.

VYcraHoBneHne npocTeiimeil (opMysbl BEIecTBa MO MACCOBBIM JOMSIM XUMHUYECKUX 3JIEMEHTOB.
BeruncieHnss 1o XMMHYECKUM YpaBHEHHSM KOINMYECTBa, OOBEMa, MacChl BEHIECTBA IO
KOJMYECTBY,00bEMY, MACCE PEAreHTOB WIJIH MPOTYKTOB PEAKIIHH.
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Pacuer MaccoBoii 10711 paCTBOPEHHOTO BEIECTBA B PACTBOPE.

Temsl npakTHYeckux pador:

JlaboparopHoe oOopynoBaHMEe ¥ TpHeMbl oOpamieHus ¢ HuM. [IpaBmia Oe3omacHOM
paboThl BXUMHUYECKOH J1aOOPaTOPHH.

Ouuncrka 3arpsi3HEHHON MoBapeHHOU conu. [Ipu3Haku NMpoTeKaHus XUMHMUYECKUX PEeaKIuil.
[Tonydyenue xucinopoja W M3ydeHue ero cBOWCTB. [lomydeHue BOAOpPOIa M U3Y4EHHE €ro
CBONCTB.

[IpuroroBiieHne pacTBOPOB € ONPENECICHHOW MAacCOBOM JI0JIEW PAaCTBOPEHHOIO BEILECTBA.
Pemenune skcnepuMeHTalbHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIacChl HEOPraHMYECKUX
coemHeHui». Peakiiuy HOHHOro oOMeHa.

KauecTBeHHble peakuuu Ha HOHBI B pacTBope. IlonyueHume amMMuaka UM HM3Y4EHHE €ro
cBOMCTB. [lonydeHune yriieKucaoro raza u i3y4eHHe ero CBOMCTB.

Pemenune skcnepumeHTanbHbIX 3agady 1no teme «Hemeramnsr IV — VII rpynn u ux
COCMHEHUI». PenieHue »SKCIEepUMEHTANbHBIX 3aad no Teme «Meramiel UM HuX
COCMHEHUSD)
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TemaTu4eckoe IJIAHUPOBAHUE
TemaTudyeckoe IJIAaHUPpOBaAHHUE MaTepHuaJjia B 8 kJ1acce

Ne Tema Conep:xanue HeneBasi yctanoBka | Kor-so | Tlnanupyemsble Hcnonab3oBanue
n/n ypoka acoB | pe3yJabTATHI oGopynoBaHusI
1 Mertonpt mo3nanus B | [Ipakruueckas padora Ne 1 3HAaKOMCTBO C OCHOBHBIMU 1 YMeHue 1noib30BaThCA JaTturk TemnepaTypst
XUMHUH . «/3yueHne cTpoeHus METOJ[aMH HayK{ HarpeBaTeJIbHBIMH pudopamMu (TepmoTapHBIit),
OKCTIepUMEHTANbHbIE | TIaMEHN» CIIUPTOBKA
OCHOBBI XIMHHU
2 Metozbl mo3nanus B | JlabopatopHsiii ombiT Ne 1 3HaKOMCTBO C OCHOBHBIMH 1 Omnpenensatb BO3MOKHOCT Jatuuk TemMnepatypst
XUMUY . «Jlo KaKoi Temrieparypel METOJIaMH HAyKH IPOBE/ICHHS PEAKLMI U (TepmMoOTIapHBIii),
OKCTIepUMEHTAbHBIE | MOKHO HarpeTh TPOIIECCOB, TPEOYIOIINX CIMPTOBKA
OCHOBBI XIMHHU BEIECTBO?» HarpeBaHUA
3 Mertonbl mo3Hanus B | JlabopaTopHsiid ombIT Ne 2 Jatb npencrasnenue o 1 Vwmenue BoIOupaTh mpubops! 11 | Jlatauk Temmeparyper
XUMUH . «3Mepenne TeMnepaTyphl TOYHOCTH MU3MEPEHUMN NPOBEJICHUS M3MEPEHHH, TUIATUHOBBIH, TEPMOMETD,
OKCIIEpUMEHTAIbHbIE | KUIEHUS BOBI C IOMOLIBIO M(POBBIX TATIHKOB U TpeOYyIOIUX TOUHOCTH NTOKa3aHuil| 3JIeKTpHUecKas
OCHOBBI XUMHUH JaTYUKa TEMIEPaTypsl U aHaJIOrOBBIX PUOOPOB IUIUTKA
TEpMOMETPay
4 Mertonpl mo3Hanusa B | JlabopatopHsii ombiT Ne 3 Cdopmuposats npeacTabieHue |1 3HaTh MPOIECCH, MpoTeKaromue | JaTauk TemmepaTypol
XUMUH . «OmnpezeneHue TeMIepaTypsl | O TEMIIEPAType IIIABICHUS, TPY [UIABJICHUH BEIECTBU UX (TepMomnapsIii)
OKCIIEpUMEHTANbHbIE | IUTABNEHUS M KPUCTAUIM3AUUK | 00paTHMOCTH IUIABNEHUS U KPHCTAJIIIM3aLUI
OCHOBBI XUMHUH MeTaja KpHUCTAIUTU3ALUN
5 [lepBoHavansHBIC JlabopatopHsrit ombiT Ne 4 OKCIEepUMEHTAITEHOE 1 VYMeTs oTIHYaTh BOAOMPOBOAHYI0 | JlaTumk
XUMHUYECKHE «Omnpezenenne OmpezieTieHue BOIYy OT JUCTUIIMPOBAHHOM, 3MEKTPOIPOBOAHOCTH,
nonsTus . Yncrere BOJOIPOBOJJHON U IUCTHIUIMPOBaHHON 1 3HaTh, IOYEMY /IS IPOBEACHHUS | LHU(PPOBONH MUKPOCKOI
BEIIECTBA U CMECH JUCTHUIMPOBAH- HOWU BOABI» | BOJONPOBOIHOM BOABI 3KCIIEPUMEHTOB UCTIONB3YIOT
JVCTHIUIMPOBAHHYIO BOAY
6 [TepBoHauanbHbIE JleMOHCTpallMOHHBII W3ydyeHne xumMudecKux 1 VYMeTs oTInYaTh GU3UIecKre Jatuuk Temnepatypst
XUMHUYECKHE MOHATHUS | HKcTIepuMeHT Ne 1 ABJICHUI HPOLIECCH! OT XMMUYECKHX pe- IJIATHHOBBIH
dusnueckue u «Brienenue u aAKIIIN
XUMUYECKHE SBICHMS | MOIJIOLICHUE TerIa —
MPHU3HAK XUMUYECKON
peaKLm»
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Ne | Tema Conepskanue IeseBas ycTaHOBKA Koa-po| Ilnanupyembie Hcnonb3oBanue
n/n ypoka 4acoB | Ppe3yJabTaThbl o0opynoBaHUA
IlepBoHavanbHBIE JleMOHCTpalOHHbIIA W3yuenue siBneHunit npu 3HaTh, YTO TMPH NPOTEKAHUU [TpuGop amnst ombITOB C
XUMUYECKHUE sKcrepiuMeHT Ne 2 . Pa3I0KEHUHU CIOXKHBIX peakuuil MOJNEKYJIbl BEIIECTB NEKTPUUECKUM TOKOM
nonstys . [Ipocteie «Paznoxenue BoJpl BEIIIECTB pa3pyLIAlOTCs, & aTOMBI
¥ CJIOXKHBIE 3EKTPHYECKUM TOKOM COXPaHAIOTCS (JUIS BEIIECTB C
BEIIECTBA MOJEKYJIAPHBIM CTPOSHHEM)
[lepBoHavanbHbIE JleMoHCTpallMOHHBIN JKC- OKCTIepUMEHTATEHOE 3HaTh hOPMYIHPOBKY 3aKOHAU Becsl anexTpoHHbIE
XUMUYECKHUE nepumeHT No 3. «3akoH co- JI0Ka3aTebCTBO AEHCTBHSA YMETh MPUMEHSTH ero Ha
TIOHATHUA . 3aKOH XpaHEHUs MacChl BEIIECTB» | 3aKOHA NPaKTHKE, IPH PELIEHUN
COXPaHEHHS MacChI pacuETHBIX 3a/1a4
BEIIECTB
Knaccrr JleMOHCTpaOHHBIH OKCTIepUMEHTAJIBHO 3HaTh 00BEMHYIO JOJTIO [Tpubop ans ompeneneHns
HEOPraHWYeCcKHX sxcriepumenT Ne 4 . OTIPEIENTUTD CO/IePKaHNe COCTAaBHBIX YacTei BO3/yxa CO-CTaBa BO3yXa
COE/IUHEHHUH] . «Onpezienexue cocraBa KHCJIOPO/ia B BO3yX€
Cocra Bo3qyXa BO3IyXa»
10 | Knaccher I[Ipaxtraeckas padora Ne 2 CuHTE3 CONM U3 KHUCIIOTHI U YMeTh pOBOATH MPOCTEHIIIHE [ndpoBoit MEKpOCKOIT
HEOpraHU4ecKuX «Ilomy4eHne MeJJHOTO Ky- OKCHJIa MeTasuIa CHHTE3bl HEOPraHMUECKUX
COCIUHEHHUI . opoca» BEIECTB C HCIMOJIb30BAHUEM
CsoticTBa KHCIOT. MHCTPYKIHIH
11 PactBopsI JlabopatopHslit ombIT Ne 5 HccmenoBath 3aBUCHMOCTD Wwmets mpencrasnenne o pasHoit | JlaTumk Temmeparypsl
«M3y4enne 3aBUCUMOCTH PacTBOPUMOCTH OT 3aBHCUMOCTH PACTBOPUMOCTH IIATHHOBBIH
PacTBOPUMOCTH BELIECTBAOT TeMIepaTypsl BEILIECTB OT TEMIEPATYPHI
TEMIIEPaTypPb»
12 | PactBopst JlabopatopHslii onbT No 6 IlokazaTs 3aBUCIMOCTH VMmeTs ncnonb3oBaTh muppoBor | LudpoBoit Mukpockor
«Habnrozenue 3a poctom PacTBOPUMOCTH OT MUKPOCKOII JUISl U3y4YeHUS
KPHCTAJJIOBY TeMIIepaTyphbl (OpMBI KPHUCTAILIIOB
13 | PactBopsr. JlabopaTopHslii ombIT Ne 7 CdopmupoBats MoHATUSA WmeTs npesicTaBneHue o JlaTurk TemmepaTtypsl

«IlepechlleHHbIN PacTBOPY

«pa30aBIeHHBIH pacTBOPY,
«HACBILLEHHBIH PacTBOpPY,
«TIEPECHILICHHBIN pacTBOP»

Pa3IMYHON HACHILIEHHOCTH
pacTBopa pacTBOpSIEMbIM
BEILIECTBOM

IUIATHHOBEIN
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Ne | Tema Copep:xxkanue HeneBas ycTaHOBKA Koa-Bo| Ilnanupyemsbie Hcnoub3oBanue
n/n ypoka 4acoB | Ppe3yJbTaThbI o0opynoBaHUA
14 | PactBopsl [Tpaxtnueckas padora Ne 3 CdopmuposaTh VMeTs onpenensTs KoHUeHTpauuo| JaTduk onTHdeckoi
«Ormpenenenue TpeJICTaBIeHHE O pacTBOpa, UCIONB3YS TUIOTHOCTH
KOHILIEHTPALUY BEIIECTB KOHLIEHTPALIUY BELIECTBA U WHCTPYKIIUIO
KOJIOPUMETPUUECKIM IO KONMYECTBEHHOM aHaJIN3e
KaJIHOPOBOUHOMY Ipaduky»
15 | Kpucramnoruaparel | JlabopatopHsiii onbiT N 8 CchopmupoBaTh MOHSTHE 3HaTh CMOCOOHOCTh JaTduk TemnepaTypst
«Omnpenenenne Temneparypsl | «Kpucrammoruapar» KPHCTAJUIOTU/IPATOB TUIATHHOBBIH
Pa3IOKEeHUS pa3pyIIaThCsl IPU HArPEBaHUU
KPUCTAJUTOTUPATA»
16 | Knacch [pakTnueckas pabora Ne 4 Cdhopmuposathb Ywmets onpexnensats pH pacrBopos| Jarumnk pH
HEOPraHW4eCKHuX «Omnpenenenne pH pactBopoB | mpexactasienue o pH cpems
COEIMHEHHUH . KHCJIOT U LIeNI0Yei» KaK XapaKTepUCTUKU
OcHoBanus KHCTIOTHOCTH PacTBOpa
17 | Kmaccer JlabopatopHsiii ombiT Ne 9 Cdhopmuposathb [IpuMeHATH yMEHHS 1O Jaruux pH
HEOPraHW9IeCKHX «Omnpenenenne pH pasnmuvHBIX | mpeacTaBiIeHue o mKaire pH omnpenerenuio pH B
COEIMHEHHUH . cpen» MPaKTHYECKONIEATETbHOCTH
OcHoBaHus
18 | Knacch JlabopartopHsiii ombsiT Ne 10 OKCIepUMEHTATFHO T0Ka- [lonnmarts cymuocTh mponecca | Jaramk pH, no3a-Top obpéma
HEOPraHWYIECKHX «Peakims HefTpanmu3amum» . | 3aTh XUMHYECKHE CBOICTBA HeWTpanu3aluy 1 PHUMEHATh XKUIKOCTH, OIOpeTKa, TaTIhK
COETUHEHHUII . JleMOHCTpalMOHHBII OCHOBAaHUI1 HpOLECC HEUTpaM3aliy Ha TEeMIIEpa- TYpPhl INTATUHOBBIH,
XuMuyecKue sKcriepuMeHT Ne 5 MPAKTUKE JaTYUK JAaBICHHUS,
cBoiictBa ocHoBaHUM | «OcHoBanus . TemnoBoit MAarHuTHas MEIIaNKa
3 QeKT peakuy THAPOKCHUAA
HATPHS C YTIEKHUCITBIM Ta30M»
19 | CaoiictBa JlabopaTopHslii onbiT Ne 11 Hcnonb30Bath MomydeHHbIE VMmeTs onpenenarts kucnotHocTs | Jaramk pH
HEOPTaHUYECKIX «OmnpeneneHne KUCIOTHOCTH | 3HAHUS IS OTPEIENeHHS MOYB
COCIMHEHUH TIOYBEI» KHCIIOTHOCTH PacTBOPOB
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Ne | Tema Conepskanue IeseBas ycTaHOBKA Koa-po| Ilnanupyembie Hcnonb3oBanue
n/n ypoka 4acoB | Ppe3yJbTaThbl 00opynoBaHus
20 | Xumunueckas CBs3b JIeMOHCTpaLlMOHHBIN OIIBIT ITokazaTh 3aBUCUMOCTD YMeTh onpeaenaTh TUIl Jlatuuk TemnepaTypsl

Ne 6 «Temnepatypa mnaBneHus
BEIECTB C Pa3HBIMUTHIIAMU
KPUCTAUIMYECKUX PELIETOK

(hM3UYECKUX CBOWCTB BELICCTB
OT THIIA XUMHYECKOHUCBSI3U

KPUCTAJUIMYECKUX PEILETOK 110
TEMIIEPATyPe IUIABICHHUS

TJIaTUHOBBIN, JaTYNK
TeMIIEpaTypbl TEPMOIIAPHBIN

TeMaTH4ecKoe IJIAHNPOBaHHUeE Y4eOHOT0 MaTepuaJia B 9 Kiacce

Ne | Tema Copnep:xkanue [HeneBas ycTaHOBKA Koa-Bo| Ilnanupyemsble Hcnouab3oBanue
n/n ypoka 4acoB | pe3yJabTaThbl o0opynoBaHuA
Teopus JleMOHCTpallMOHHBIN OIBIT IToka3zats, 4TO pacTBOpeHHE 3HaTh, 4TO PacTBOpEHUE — Jatuuk Temnepatypst
snexrpomutideckoii | Ne 1 «TermioBoii adppexr BELIECTB UMEET PAJL (U3MKO-XUMHYECKUHITPOIIECC | MIATHHOBBIN
JUCCOITUAITUH PacTBOPEHHMS BEIIECTB B MPU3HAKOB XMMHYECKON
BOZAE» pEaKIu
Teopus IpakTrueckas pabora Ne 1 Brenenue nonsaTuit VYMeTh 3KCTIEpUMEHTAILHO JaTuuk
3JIEKTPOIUTHYECKON | «ONEKTPONHUTHL U «ANEKTPOIHUT» U ONpEEIATh JMEKTPOIHUTE U 3NEKTPOIIPOBOJHOCTH
JUCCOLIAIIUH HEJNEKTPOJIATED) «HEIIEKTPOIIAT HEDJIEKTPOJIATEI
Teopwust exTpo- JlabopatopHslit ombIT Ne 1 Cdhopmuposathb 3HaTh, KaKoe BINSHHC Jatauk
JUTHYECKOH «BimsHME pacTBOpHTEIIHA HPECTABICHAE O BIUSAHUN OKa3bIBacT BOJA HA 3NEKTPONPOBOJHOCTH
JUCCOLIAIINHI U CCOLIMALINIO pacTBOpHTENS Ha JUCCOLMALINIO BEIIECTBA
JHCCOLMALNIO JIEKTPOINTA
Teopust smexTpo- JlabopatopHsiii ombiT No 2 OKCIEPUMEHTATIBHO BBECTH VYMeTb onpenesnaTh CUIbHbIE U Hatunk
JUTHYECKOH «CubHble U crabble HOHATHE «CIIA0bIH cna0ble IEKTPONIHUTHI C 10~ 3NEKTPONPOBOJHOCTH
JUCCOLMALNN . 3IEKTPOIHUTHI JNEKTPOITUT» MOIIBIO IaTYNKa
CunbHble U cnadble BNEKTPONPOBOTHOCTH
3IEKTPOJIUTEI




w
B

[podosxeHue

Ipooonicenue
Ne | Tema Copepskanue IMeseBas ycTaHOBKA Koa-Bo| Ilnanupyemblie Hcnonb3oBanue
n/n ypoka 4acoB | Ppe3yJbTaThbI o0opynoBaHUA
5 Teopus JlabopatopHsiii onbIT No 3 CchopmupoBath TpeCcTaBICHHE 3HaTh 3aBUCUMOCTh JaTunk
SNEKTPOIUTHIECKOH | «3aBUCHMOCTb 0 3aBUCHMOCTH 3JIEKTPONPOBOTHOCTH PACTBOPOB | 3NEKTPONPOBOAHOCTH
JUCCOITUAITUH 3JIEKTPOIIPOBOTHOCTH 3JIEKTPOTIPOBOHOCTH OT KOHIIEHTPAI[UU HOHOB
pacTBOPOB CHIBHBIX pacTBOPOB OT KOHLEHTPALIMU
3JEKTPOJIUTOB OT HMOHOB
KOHIIEHTPALMA HOHOBY
6 Teopus ITpaxtuueckas padora Ne 2 3aKpenuTh NPEICTaBICHAEO YMeTh 3KCTIEPUMEHTAJIBHO HaTuuk
ANEKTpOIuTHYeCKOi | «OmpeseneHne KOHIEHTPANN | 3aBUCUMOCTH OTPEIEINSTh KOHIIEHTPAIMIO CONM | MEeKTPOITPOBOIHOCTH
JUCCOITUAITUH CONH TIO 3NEKTPONPOBOAHOCTH | AIEKTPOIPOBOIHOCTH B PacTBOPE C TOMOIIBIOJATINKA
pacTBopay PacTBOPOB OT KOHIIEHT paliiy 3JIEKTPOTPOBOTHOCTH
HOHOB
7 Teopus Jlabopatopusrit ombiT No 4 HccmenoBath 0coOeHHOCTH [IpuMeHATS 3HAHUS O PEAKIINN Jatauk
SNeKTponuTUUecKol | «B3aumozeictaue MPOTEKAHUS PEAKIUU HeUTpalu3alui B UHBIX 3IEKTPOITPOBOAHOCTH,
JUCCOIMAIIN . TUAPOKCHA Oapus ¢ CepHOH | HeHTpaIu3aIuu YCIIOBHSIX J03aTOp 00BEMAKUAKOCTH,

Peaxmuu noHHOTO
oOMeHa

KHCIIOTOI

OropeTka

bIC peaKHHI/I
(OBP)

pona»

8 Teopus JlabopatopHslit ombIT Ne 5 OKCIepUMEHTATFHO MOKa3aTh 3HaTh, 9TO BCE PACTBOPHUMBICB Jatauk
anekTponuTHyeckoil | «O0pasoBanue coneit 00pa30BaHKE HOHOBIIPH BOJIC COJH SBJIAIOTCS CHIBHBIMU | 3IEKTPOIPOBOIHOCTH
JUCCOLMAIINN aMMOHUSD) pEeaKLy aMMHaKa C JNEKTPOIUTAMH

KHCIIOTaMHU

9 XuUMuyecKue JlabopatopHsiii onbIT No 6 W3y4eHne OKUCIUTENBHO- WMeth npeacTaBnenue o Jatuuk Temmepa-Typbl
peaxiuy. «M3yuenne peakuuu BOCCTAHOBUTEJIBHBIX TemioBoM 3¢ dexte IJIATHHOBBIH
OxucnurensHo- B3aUMOZEHCTBHS Cyb(uTa HPOLIECCOB, NPOTEKAOIIHX C OKHCIIUTEIBHO-

BOCTaHOBHTEIbH HAaTpUs C HEPOKCHIOM BOLO- | BBIACICHUEM SHEPTUH BOCCTaHOBHUTEJIbHBIXPCAKIIIH




S€

[lpodoskeHue

Ne | Tema Conepskanue IeseBas ycTaHOBKA Koa-po| Ilnanupyembie Hcnonb3oBanue
n/n ypoka 4acoB | Ppe3yJabTaThbl o0opynoBaHUA
10 | Xumuueckue JlabopaTopHsiii ombIT N 7 Jloka3ate, 4TO B TIpolecce Uwmets mpesacTaBieHus o pas- Hatuuk pH
peakuuu . OBP «H"3menenue pH B xone nporekanusd OBP Bo3MoxkHO JUYHBIX IIPOAYKTAX OKHUCIIH-
OKHCITUTENBHO- 00pa3oBaHue KUCIOTHIIN TEJIbHO-BOCCTAHOBUTEIHLHBIX
BOCCTAHOBUTEIIBHBIX HIETOYU peakuui
peaKIui»
11 Xumuueckue JlaGopaTopHsiii ombIT Ne 8 KonmuecTBeHHO 3HaTh, YTO METAJLIBI ABIAIOTCS JlaTuuk HanpspKkeHus
peaximu . OBP «CpaBHuTETBEHAS 0XapaKTepH30BaTh BOCCTAHOBHTEJISMU C Pa3HOU
XapaKTepHUCTUKA BOCCTAaHOBHUTEIILHYIO BOCCTAHOBHTENBHOM
BOCCTaHOBHUTENb-HON CTIOCOOHOCTH METAJLIIOB CIIOCOOHOCTBIO
CMOCOOHOCTH METAJLIOBY
12 | Xumuyeckue JIeMOHCTPAIIOHHBIE OTIBITHI N3yunTh 3aBUCIMOCTD 3HaTh 3aBHCUMOCTb CKOPOCTH [TpuGop st WILTIOCTpaTiN
peaxiuu . Ckopocts | No 2 «M3yduenune BnustHus CKOPOCTH PEAKIIHH OT PEaKIUK OT Pa3IMIHBIX (AKTOPOB | 3aBUCUMOCTH CKOPOCTH
XUMUYECKOH pa3nuuHbIX (aKTOPOB Ha pasIMIHBIX (aKTOPOB — TeMIIepaTyphl, KOHUECHTPALUY | XUMUYECKOH Peakiuy oT
peakiuu CKOPOCTb PEaKIIUI» pearupyomux BeLeCTs, YCIIOBUH
KaTaJIu3aTopa, IPHpPOJIb! BELIECTB,
IUIOLIAAU COIPUKOCHOBEHUS
BEILIECTB
13 | Hemeramns: . ['asto- JleMOHCTpaHOHHBIN OTIBIT OKCIepHMEHTaIbHOE 3HaTh (hM3MUYECKHe W XAMUUYECKHe | Amapar Iy MPOBEACHIS
TEHBI Ne 3 «M3yuenne hpu3ndecKux n| u3ydeHHe GU3NIECKUX U CBOWCTBA TaJIOreHOB . XUMHUYECKUX MIPOLIECCOB
XHMHUYECKUX CBOMCTB XJIOpPa»| XUMHYECKHX CBOMCTB XJIOpa YMeTb 3anmuChIBaTh yPaBHEHUS (AIIXP)
peaKiuii TaJIoreHOB €
METaJIaMH, HEMETaJIaMH, HX
PA3NUYHYI0 OKHCITUTEIBHYIO
CrocoOHOCTh
14 | l'asorenst IIpaxrmaeckas padora Ne 3 Omnpenenuts copepkanme VYMeTh npuUMeHATh JlaTunk XJI0puA-HOHOB

«OnpezneneHue conepKaHus
XJIOPU/I-MOHOB B MUTHEBOI
BOJIEY

XJIOpUA-UOHOB B
HCCIIEAYEMBIX paCTBOpPaAX

HOHOCCJICKTUBHBIC TaTYNKU




w Ipooonicenue

[podosxeHue

Ne | Tema Copep:xkanue HeneBas ycTaHOBKA Koa-Bo| Ilnanupyemsbie Hcnoub3oBanue
n/n ypoka 4acoB | Ppe3yJbTaThbl o0opynoBaHUA
15 | CepoBomopopn, JleMOHCTpallMOHHBIN OTIBIT; W3yuuth nabopatopHbie 3HaTh 1a00pPaTOPHBIE CIIOCOOBI Anmapat 111 IpoBeiCHHS
Cynbhuab «[lomydenne cepoBooOpoia U | CIOCOOBI TOTYUYEHHS CEpPO- TMOJIy9IEHHS CEPOBOJIOPO/A, €TO0 | XUMUYECKHUX PeaKIii
HA3y4YEHUE E€TO CBOKCTBY . BOJIOPO/IA, €r0 CBOKMCTBA U (uznUecKre U XUMUYECKHE (AITXP), mpubop mmst
JlabopaTopHBIi OMbIT; CBOWCTBA CYJIb(HIOB CBOWCTBA . YMETh NMPO-BOJUTH MIOJTy4YEHUS Ta30B WU
«CuHTe3 cepoBOIOpOa . KaueCTBEHHbIE PEaKIMU Ha armapat Kumnna
KauecTBeHHbIE peaklnu Ha CEPOBOJIOPOIT U COJTH
CEepOBOIOPO] U CYIB(UIBI» CEePOBOIOPOTHON KHC- JIOTHI,
COCTaBIIAITh COOTBETCTBYIOIINE
YpPaBHCHUA XUMHUYECKUX
peakiuin
6 Hewmeramnsr . Oxcu- JleMOHCTpallMOHHBIN OIBIT W3yunTh CBOWCTBA CEPHUCTOrO 3HaTh (QM3MYecKHe U XUMHYECKUe | AMmapaT AJs NPOBEeACHHS
1wl cepsl . CepHu- Ne 4«MI3ydenne cBOMCTB rasza CBOWCTBA CEPHUCTOTO Ta3a . XUMHYECKUX PEeaKIil
CcTast KHCI0Ta CEPHHUCTOTO Ta3a v YMeTh 3amichIBaTh ypaBHECHUS (AIIXP)
CEpHUCTON KUCIIOTHI» peakiuil raza ¢ BofoH, CO
MEeN0YaMU
17 | Hemerams . AMmuax | JlabopaTopHsiid ombsiT Ne 9 OKCIepUMEHTATFHO T0Ka3aTh 3HaTh, YTO PACTBOP AMMHAKaB JlaT4uk 31eKTpo-
«OCHOBHBIE CBOICTBA TPUHAIEKHOCTh PacTBOpa BOJIE — CTTa0bIi SIEKTPOIHT . MIPOBOTHOCTH
aMMHaKa aMMHaKa K cradbiM YMeTb OpeseNsTh 3T0 CBOMCTBO
3JIEKTPOIUTAM C TIOMOIIBIO JTATUMKA
ANEKTPOTIPOBOTHOCTH
18 | Okcwupa asora (1V) JleMOHCTpaLIOHHBIE OTBITHL: W3y4yuTh OpOMBILUICHHBIE U 3HaTh NPOMBILLICHHBIE U TepMope3ucTopHbIil
«llomy4yenne oxcuaa azora TabopaTopHBIE CIOCOOBI n1abopaTopHBIE COCOOBI JATYNK TEMIIEPATYPHI,
(IV) u u3yuenue ero nosyyeHus okcuaa asora (1V), noxydeHus okcua azora (IV), natankpH, naTamk
CBOHCTBY; «OKHUCITeHNE €ro CBOWCTBA, MPUMEHEHHE B eroh)m3uYeCcKre U XUMUYECKHUE | DIEKTPOIIPOBOIHOCTH,
okcupa a3ota (II) mo okcuma | MpPOM3BOACTBE a30THOU CBOJCTBA . YMETb COCTABIIATh anmnapar Jjs IpOBeICHUs
asora (IV)»; KHACJIOTBI COOTBETCTBYIONINE YPABHEHHUS XUMHUYECKUX PeaKInui
«B3anmoelicTBIE OKCHIA XUMUYECKUX PEAKLIMH . (AITXP), MmarauTHAS
asora (IV) ¢ Boz1oii 1 VYMeTh 00BACHATH MPUMEHEHHE MeTIanka
KUCTIOPOZIOM, I10- Ty4YeHHUE okcuna azora (1V) B
a30THOM KHCIIO- THD» TPOVM3BOJICTBE a30THOM KHCIOTHI




OMHEXABTOD ¢

LE

Ipooonicenue

Ne | Tema Conepskanue IeseBas ycTaHOBKA Koa-po| Ilnanupyembie Hcnonb3oBanue
n/n ypoka 4acoB | Ppe3yJbTaThbl o0opynoBaHUA
19 | Aszornas kucnotau | IIpakrmueckas pabora Ne 4 OKCTIepUMEHTAJIBHO VYMeTb HCToNnb30BaTh JlaTurK HUTPAT-MOHOB
e€ comu «OmnpeneneHye HUTPAT-MOHOB B | OMpPEENHUTh COJEpKaHNe MOHOCEJIEKTUBHBIE AATUUKHU [T
MUTAaTENbHOM PACTBOPE) HUTpPaT-MOHOB B pacTBOpax OIpeneNneHus HOHOB
20 | MunepasbHbie JlabopatopHsiii onbsiT Ne 10 OKCTEPUMEHTATHHO Pa3IniaTh YMeTh 9KCIepUMEHTATEHO Jatauk
ya00peHHst «OmnpeneneHne aMMHaqHOM MOUEBHHY U MUHEpPAJIbHbIE OTpPE/IENATh MOYEBUHY 3EKTPOIPOBOJHOCTH
CENTUTPBI ¥ MOUCBUHBI» yIa00peHus
21 Mertanst . Kanb- JlabopatopHsrit omeiT Ne 11 OKCTIePHIMEHTAIHEHO 3HaTh CBOWCTBA COCIIMHCHMUI HaTuuk
it . CoeTMHEHNS «Bzaumopeiictaie YCTaHOBUThH 00pa3oBaHue KaJIBIIUS U €70 3HAYEHHE B 3EKTPOIPOBOAHOCTH,
KaJIbIHs M3BECTKOBOM BOJIBI C CpEIHEH 1 KHUCIIOH COIH TPHUPOJIE ¥ JKU3HHU YEJIOBEKA MAarHUTHas MeIIaka,
YTIEKUCTBIMIa30M)) nprdOp IS MOTyYEHHS
razoB wiy annapat Kumnmna
22 | Meramnsi . XKeneso JlabopatopHsiii omeiT Ne 12 HUccnenosatsb mporiecce 3HaTh, YTO MPOIIECC KOPPO3UH JaTuvk naBieHus
«Oxucrenne xenesa Bo ANMETPOXUMUIECKON METaJJIOB POTEKAET B
BIIQYKHOM BO3/IyXE» KOPPO3HH JKeJIe3a B BO3AyXe MPUCYTCTBUH BOJBI U KHCTIOPOJIA
. 3HaTh (haKTOPHI, YCKOPSIOIINE
IPOIEeCC KOPPO3UH
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