


I[osicHuTeIbHASA 3aNIUCKA
Pabouas mporpamma mo xumuu ais yyammxcs 11 kmacca cocTaBieHa Ha OCHOBE:
- ®epnepanbHOro 3akoHa Poccuiickoit @eneparun «O6 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012(Ne 273-D3).
- ®enepanabHOro rOCyIapCTBEHHOTO0 00pa30BaTENBHOTO CTaHIapTa OCHOBHOTO 00111eT0 00pa3oBanus (Y TBEpkKACH MPUKA30M
MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepammu ot 17.12. 2010 Ne 1897).
- [IporpaMmMbl OCHOBHOT'O O0IIIET0 00pa30BaHMs U CpeaHEro (MoHOro) obiero oopazoBanus. Xumusa. Astop: O. C, I'aGpuernsiy,
Mocksa, [Ipoda, 2017 r., peanuzyercs B ydeOHUKAX XUMUU U y4€OHO-METOJUYECKUX MOCOOUSX, CO3/IAHHBIX KOJIJIEKTUBOM
aBTopoB 1o pykoBojactBoM O. C. ['abpuensina B 00pazoBaresbHOM Ipoliecce B 00111e00pa30BaTENbHBIX YUPEKICHUIX.
VYuebHoe cojiepKaHne Kypca XUMUH BKiItouaeT: Xumusa. Oprannueckas xumus. 11 knace. 344, 1 4 B HeAemo.
eau n3yyeHusi XMuMHUM B cpeaHei (MOJHOM) IKO0JIe:

+ (opMupoBaHHE Y 00YYAIOIINXCS YMEHUS BUJIETh U IOHUMATh LICHHOCTh 00pa30BaHusl, 3HAUMMOCTh XMMHUYECKOTO
3HAHMS JIJIS1 KQXI0T0 YeI0BeKa, HE3aBUCUMO OT €ro Npo(decCHOoHaIbHOM 1eITeNbHOCTH;

+ (opmupoBanue y o0ydaroumxcsi yYMeHHUi paznnyaTh (GakThl U OLIEHKH, CPABHUBATH OIIEHOYHBIE BBIBOJIbI, BUAECTH HX
CBS3b C KPUTEPHUSIMU OIIEHOK U CBSI3b KPUTEPUEB C OMPEICIIEHHON CUCTEMON LIEHHOCTEN, POpMYIIUPOBATH U OOOCHOBBIBATH
COOCTBEHHYIO TIO3UIIHIO;

 (opmupoBaHue y 00yUarOIIUXCs [IEJIOCTHOTO MPEJCTABICHUS O MUPE U POJIU XMMUU B CO3/JaHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHON KapTUHBI MUPA; YMEHUS O0BSICHITH OOBEKTHI ¥ MPOLECCHI OKpYKatoLIeH 1eHCTBUTEIBHOCTH —
OPUPOJIHOM, COMAIIbHOM, KYJIbTYPHOU, TEXHUUECKOM CPEIbl, — UCMOJIb3YsI I 3TOI0 XUMHYECKNE 3HAHNUS,

« TpuodpeTeHre 00yJaroIUMHCS OMbITa Pa3HOOOPA3HOM EATEIbHOCTH, ONbITA TO3HAHUS U CAMOIIO3HAHUS; KITFOUEBbIX
HABBIKOB, UMEIOIINX YHUBEPCATIbHOE 3HAUCHUE /JISl Pa3JIMYHBIX BUIOB ACSITEILHOCTU (HABBIKOB PEIICHHUS MTPOOIEM,
NPUHSTHS PEIICHUH, IOMCKa, aHaIK3a U 00paboTKK nHGOpPMaIIMU, KOMMYHUKATHBHBIX HAaBBIKOB, HABHIKOB U3MEPEHUIA,
HABBIKOB COTPYAHHYECTBA, HABHIKOB O€30MaCHOT0 0OpAIeHHs C BEIIECTBAMU B TOBCEIHEBHOM JKU3HN).

IHJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI:
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPEe3yIbTATHl OCBOEHUS MPOrpaMMBbl CPEIHEro OOLIEro oOpa3oBaHMs JTOCTUTalOTCA B XOJ€ OOy4YeHHUs XUMHUU B
€IMHCTBE y4yeOHOW U BOCIUTATEIbHOM JEATEIbHOCTH, OPraHU3allUd B COOTBETCTBUU C TPAJAMLHUOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU, IIPUHATHIMU B OOLIECTBE MpPaBUJIaMU U HOPMaMHU MOBEIECHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLMAIN3ALNN O0yYatOIUXCsl.

JINYHOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM UHCJIE B YACTH:

IlaTpnoTH4YecKOro BOCIIUTAHUS

1) HEHHOCTHOTO OTHOWIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HACJI€UI0, IOHUMaHUs 3HA4€HUs
XUMHUYECKONH HAyKHd B JKM3HM COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOW HMHQOpMAIMEd O MepemaoBbIX



JTOCTHUKEHUSIX U OTKPBITUSIX MUPOBOI M OT€UECTBEHHOM XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpa U
00I1IeCTBA;

I'pamxaaHCcKoOro BOCIMTAHUSA

2) OpeacTaBiI€HUS O COLMAIBHBIX HOPMax M IpaBUiaX MEXIMYHOCTHBIX OTHOUIEHUMH B KOJUJIEKTHBE, KOMMYHHKAaTHBHOMN
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-HCCIEN0BAaTENbCKONW, TBOPYECKOM M JPYrMX BMJAX J€ATEIbHOCTH;
TOTOBHOCTU K Pa3HOOOpPA3HOW COBMECTHOM AESTENBHOCTU IPHU BBINOJIHEHUU Y4eOHBIX, ITO3HABATEIbHBIX 33aJa4, BBIIOJIHEHUU
XUMHUYECKHUX IKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpoIiecce
ATON y4eOHOM J1eATENbHOCTH; TOTOBHOCTU OLIEHUBATh CBOE MOBEJCHUE U MOCTYNKU CBOMX TOBApUILEH C MO3UIIMM HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUI IIOCTYIIKOB;

IleHHOCTH HAYYHOI'O MIO3HAHMUS

3) MHMpOBO33pPEHUECKUX IPEACTABICHUI O BELIECTBE W XMMUYECKOM PEAKIMM, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U COCTABISIOUIMX OCHOBY JJISi MOHUMAaHMS CYIIHOCTH HAayYHOW KapTHUHBI MUpPA; MPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IMPUPOJbI, B3aUMOCBA3SX YEJIOBEKAa C NPHUPOAHOW CpENOod, O pOJIM XMMHHU B IMO3HAHMHM ITUX
3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTHBOB, HANpPABJIEHHBIX Ha IMOJYYEHHE HOBBIX 3HAHUI MO XHWMHHU, HEOOXOAMMBIX Ui OOBSICHEHUS
Ha0JII0/TaeMBIX TIPOIIECCOB U SIBJICHUIA;

5) mo3HaBaTeNbHOM, MHPOPMAIIMOHHON M YMTATENbCKOM KYIbTYpPhl, B TOM YHCJI€ HABBIKOB CaMOCTOSITENILHON pPabOTHI C
y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYpPOil, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMHU MH(POPMAIIMOHHBIX TEXHOJIOTU;

6) uHTEpeca K 00Y4EHHIO U MO3HAHMIO, JIIOOO3HATENIBHOCTH, TOTOBHOCTU U CIIOCOOHOCTH K CaMOOOpPa30BAHUIO, IPOEKTHON U
UCCIIEIOBATENIBCKOMN 1EATEIBHOCTH, K OCO3HAHHOMY BbIOOpPY HAINpaBICHHOCTH U YPOBHS 0Oy4€HUs B JaJIbHEHIIEM;

P®opMHPOBaHUS KYJbTYPbI 310POBbA

7) 0CO3HaHUS LIEHHOCTH W3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370POBbIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 »KU3HHU,
OCO3HAaHUs MOCIEACTBUM U HENMPUATHUS BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aJIKOr0Jis, HAPKOTUKOB, KYpeHHsI), HEOOXOUMOCTH
coOJII0IeHUS ITpaBUJl O€30IaCHOCTH MPU OOPALLEHUHN C XUMUYECKMMHU BELLIECTBAMU B OBITY U peajbHON XKU3HU;

Tpyxosoro Bocnuranus

8) mHTepeca K MPaKTUYECKOMY M3yUYEHUIO Mpodecchii U Tpyia pa3aIudyHOTO poJa, YBaXKEHUE K TPYLy U pe3yJbTaTaM TPyAOBOi
JESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE NMPHUMEHEHUs MPEAMETHBIX 3HAHUM MO XUMHUHU, OCO3HAHHOTO BhIOOpa MHIUBUAYATbHOU
TPAeKTOPUH MPOAOIKEHUs 00pa30BaHus ¢ yUETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XUMUU, OOIIECTBEHHBIX HHTEPECOB
¥ IOTPeOHOCTE; yCemH oM npodecCuOHAIbHOMN NeATEeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUMN; TOTOBHOCTh a1aliTUPOBATHCS
B IIpO(heCcCHOHATILHOM CpesIE;

IKOJIOTrHYEeCKOro BOCIIMTAHUSA

9) sKoJIOrMUYeCKH LEIecO00pa3HOTr0 OTHOIIEHUS K MPUPOJE KaK MCTOYHMKY JKU3HM Ha 3emile, OCHOBE €€ CYyIleCTBOBaHUS,
IIOHMMaHUs LIEHHOCTH 3/I0pOBOr0 U 0e30macHOro o0pas3a >KM3HU, OTBETCTBEHHOTO OTHOLIECHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBbIO, OCO3HAHMSI LIEHHOCTU COOJIIO/IEHUsI MpaBUil 0€30IaCHOrO MOBENEHUs NpU padoTe C BELIECTBaMH, a
TaK)K€ B CUTyallHsAX, YTPOXKAIOIINX 340POBBIO U KU3HU JIIOJIEH;



10) cnocoOHOCTH MPUMEHATH 3HAHUS, MOJydaeMble MPU U3YUYCHUU XUMUU, AJISl PEIICHUS 3a/1ay, CBS3aHHBIX C OKPYKaroIen
MPUPOIHOM CPEIOi, MOBBIIICHUS YPOBHS IKOJIOTUYECKOM KyJIbTYpPbl, 0CO3HAHUS II100AIbHOTO XapaKTepa SKOJIOTMUECKUX MpodieM
Y IyTEN X PEIIEHUS ITOCPEACTBOM METOJI0B XUMUH;

11) PKOJIOrMYECKOTr0 MBIIUIEHUS, YMEHUS PYKOBOACTBOBAaTbCS MM B IIO3HABATEIIbHOM, KOMMYHUKATHBHOM M COLIMAJIBHOM
[IPaKTUKE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B cocraBe MeTanpenMeTHBIX PE3yIbTAaTOB BBIJACISIOT 3HAYUMBbIC 11 (POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIC MTOHITHUS
(3aK0H, TeOpHs, MPHUHIIUII, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIIEPUMEHT U Jp.), KOTOPhIE HUCIOJB3YIOTCS B €CTECTBEHHO-
HayYHBIX Y4E€OHBIX MPEaMEeTax M MO3BOJISIIOT HA OCHOBE 3HAHUU M3 ATUX MpeaMeToB (hOPMUPOBATH MPEACTaBICHUE O 11EJIOCTHOMN
HAay4YHOM KapTUHE MUpPa, U YHUBEPCAIbHbIC yueOHbIC NEUCTBUA (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOPHIE
obecrnieunBarOT (OPMUPOBAHHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY INIAHUPOBAHUIO M OCYIIECTBICHHUIO YYEOHOM JIeSITEIHHOCTH.

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOSHUS 00pa30BaTEIbHON MPOTPAMMBI 10 XMUMHH OTPAKAIOT OBJIAJCHHE YHUBEPCATHHBIMH
MMO3HABATEIbHBIMU JCHUCTBUSIMU, B TOM YHCJIE:

ba30BbIMM JJOTHYECKHUMH JeHCTBUSIMH

1) yMeHHneM UCT0Ib30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUH 3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX MTOHSATUN
(BBLACNSATh, MX XapaKTEpPHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMH MOHATHUSMHU), HCIOJIb30BATh TMOHATHUS JJIs
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SIBJICHUH; BHIOUPATh OCHOBAHUS W KPUTEPUU IS KIACCU(DUKAIIUU XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIMii; yCTaHaBJIMBATh NMPUUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXIAY OOBEKTaAMHU H3YUCHHS; CTPOUTH JIOTHUECKHE
paccyxaeHus (MHIYKTUBHBIC, JeAYKTUBHBIC, 10 aHAJIOTHH); 1€JIaTh BBIBOBI U 3aKJIIOUCHUS;

2) yMEHHEM MPUMEHSTh B IPOIECCE IMO3HAHUS TMOHATHUS (MPEeIMETHbIE M METalpeAMETHbIE), CUMBOJUYECKHE (3HAKOBBIC)
MOJIEJIH, UCTIOJb3yEeMbI€ B XUMUH, IPE0OPA30BhIBATH ITUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEICTABICHUS — XUMHUECKUN
3HaK (CUMBOJI JIEMEHTA), XUMUYecKas popMysa U ypaBHEHUE XMMHUUYECKON peaKIuu — IMPHU PEIICHUH Y4eOHO-T03HABATEIIbHBIX
3a/1a4; ¢ Y4ETOM ITUX MOJICIIbHBIX NIPEACTABICHUN BBISIBISATh U XapaKTepU30BaTh CYIIIECTBEHHBIC MPU3HAKU U3Y4aeMbIX 0ObEKTOB
— XUMHUYECKUX BEIIECTB U XMUMHUYECKHX PEAKIHUH; BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
MPOTUBOPEUMS B HM3Y4YAEMbIX MPOLECCAX W SABJICHUSX; MNPEMIarartb KPUTEPUU JJISI BBISBICHUS 3THUX 3aKOHOMEPHOCTEW U
MPOTUBOPEUHII; CAMOCTOATEILHO BHIOMPATh CIOCOO pelIeHus] y4eOHOW 3amaun (CpaBHUBATH HECKOJBKO BAPUAHTOB PEIICHWS,
BBIOMPATHh HANOO0JIEE MOAXOISIINI C YIETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHER);

ba3oBbpIMHU HcCI€10BATEIbCKUMH J€eMCTBUSIMH

3) yMEHHEM UCIOIb30BaTh MOCTABJIECHHbBIE BOMPOCHI B KaUE€CTBE MHCTPYMEHTA IMO3HAHUS, & TAKXKE B Kau€CTBE OCHOBBI JJIA
(dhopMHUpPOBaHUSI TUTIOTE3HI TIO MTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYXKJICHHUI;

4) npuoOpeTeHne OMbITa MO MUIAHUPOBAHUIO, OPTAaHU3ALMK U TIPOBEJCHUI0 YYEHUUECKUX SKCIIEPUMEHTOB: YMEHUE HAOII0aTh
3a XOJ0M Ipoliecca, CaMOCTOATEIBHO TTPOTHO3UPOBATh €ro pe3yibTaT, GopMyJIUpOBaTh O00OIICHHUS U BBIBOLI 110 pe3ybTaTaM
MPOBEAEHHOTO OIbITA, UCCIEAOBAHNUS, COCTABIISITH OTUET O MIPOJICIAHHON paboTe;

PaboToii ¢ undgopmanuei



5) ymeHueM BBIOMpaTh, aHAIM3UPOBATH M WHTEPIPETHPOBATH WH(POPMAIMIO PA3MYHBIX BUAOB M (OPM TPEICTABICHUSA,
MOJIy4aeMyH0 U3 Pa3HbIX HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JINTEpATypa XUMHUYECKOTO COJACpP)KaHUS, CIPABOYHBIC MOCOOWMSI,
pecypcbl IHTepHEeTa); KpUTUYECKH OIEHWBATh MPOTUBOPEUYMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

6) YMEHHEM MPUMEHSITh Pa3IMYHbIE METOABl M 3aMPOCHl MPU MOWCKE W 0TOOpEe MH(GOPMAIIUU U COOTBETCTBYIOIIUX JTAHHBIX,
HEOOXOJMMBIX JIJISl BBIMOJTHEHUS Y4E€OHBIX M TO3HABATENBHBIX 3a7ad OMPEACIIEHHOTO THIIA; MPHUOOPETEHHE OMbITa B 00JIACTH
MCTIONb30BaHUs MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIa/ICHNE KYJIbTYPOU aKTUBHOTO MCTIOIH30BAHUS PA3TMUHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOMpAaTh ONTHUMAIBbHYIO (DOpMYy TpEACTaBICHHUS HH(DOpPMAMU U WIUTIOCTPUPOBATH
pelnraeMble 3a/1a9u HECTIOKHBIMH CXEMaMHU, TuarpaMmmMamMu, IpyrumMu popmamu rpaguiku 1 UX KOMOMHAIIASMU;

7) yMEHUEM HCIIONb30BaTh W AHATU3WPOBATh B TpOIECCe y4eOHOW M HCCIIEeNOBATENIbCKON NEATEIbHOCTH HH(OPMAIHIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CEITCKOTO XO3SICTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIICH MTPUPOTHON Cpebl;

YHuBepcaabHBIMH KOMMYHUKATHBHBIMH J1€CTBUAMH

8) yMeHHneM 3a;aBaTh BOMPOCHI (B XOJ€ AUAIOTa W/WIA AUCKYCCUU) MO CYIIECTBY 00CYKIaeMoil TeMbl, (OPMYIUPOBATH CBOU
MIPEIOKESHUS] OTHOCUTEHHO BBITIOJTHEHHSI MPE/JIOKEHHOM 3a1a49H;

9) mpuoOpeTeHHEe OmbITa TPE3EHTAIMA PE3yJIbTATOB BBIMIOJHEHUS XHMHYECKOTO S3KCIEPUMEHTa (J1JaOOpaTOPHOTO OIBITA,
nabopaTopHOH pabOTHI MO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTEPECOBAaHHOCTHh B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIILHON U UCCIIEIOBATEIBCKON ACATEIHHOCTH MIPHU PEIICHUN
BO3HHMKAIOIIUX TMPOOJIeM Ha OCHOBE yuéTa OOIMX WHTEPECOB W COTJIACOBAHUS MO3WIHKN (0O0CYXIeHHS, OOMEH MHEHHUSMH,
«MO3TOBBIC IITYPMBbI», KOOPJUHAIIHSI COBMECTHBIX IEHCTBUM, OTIpEIelIeHNE KPUTEPHUEB 110 OIIEHKE Ka4eCTBA BHIMIOJTHEHHOH PabOThI
¥ 1p.);

YHuBepcaabHBIMH PEryJIATHBHBIMHU A€l CTBUSIMHI

11) ymeHHMeM caMOCTOATENIBHO OMPEACNATh IENH ICSITeNbHOCTH, IUTAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBATH U IPHU
HEOOXOJMMOCTH KOPPEKTUPOBATh CBOK JEATENIBHOCTh, BbIOMpaTh HambOoJsiee 3G EKTUBHBIE CIIOCOOBI pPEIICHUS YYEOHBIX U
MO3HABATENIbHBIX 33/1a4, CAMOCTOSITEIEHO COCTABIIATH WIIH KOPPEKTUPOBATH MPEITIOKEHHBIN aJTOPUTM JIEHCTBUI IPH BHITTOJTHEHUN
3aJaHuil ¢ Y4E€TOM IOJIy9eHUS HOBBIX 3HAHWUU 00 M3ydaeMbIX O0OBEKTaX — BEHIECTBAX M PEAKIIHX; OLIEHUBATh COOTBETCTBHE
MOJTYYEHHOTO pe3yJIbTaTa 3assBICHHON 11EJH;

12) yMeHHEM HCTIOB30BaTh U aHATM3UPOBATH KOHTEKCTHI, TIPEIJIaracMbI€ B YCIIOBHH 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

1) B MO3HaBaTEILHOU cepe:

— 3HaHue (IOHMMAHHE) U3YYEHHBIX MTOHATUH, 3aKOHOB U TEOPUI;

— yMeHue ONHUCHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSATEIIBHO ITPOBEACHHBIE SKCIIEPUMEHTHI, UCIIOJIB3YS ISl 3TOTO
€CTeCTBEHHBIN (PYCCKUM, POJTHOMN) S3BIK U S3BIK XUMHH;

— yMeHue KIacCu(pUuIUpOBaTh XUMHUECKHUE SJIEMEHTBI, IPOCTHIE U CII0KHBIE BEIIECTBA, B TOM YHCIIE U OPraHUYEeCKUe
COEIMHEHNS, XUMHYECKNE PEAKIIUU 110 PA3HBIM OCHOBAHUSIM;

— YMeHue XapaKTepHU30BaTh U3yUYECHHBIE KJIACCHl HEOPTAaHUYECKUX U OPTaHUYECKUX COEAMHEHN, XUMUUECKUE PEAKIINH;



— 20MOBHOCHb IPOBOAUTH XUMUYECKUH KCTIEPUMEHT, HAOJI01aTh 3@ €ro MPOTeKaHHeM, (PUKCUPOBATh PE3YJIbTaThI
CaMOCTOSTENILHOIO U IEMOHCTPUPYEMOTO IKCIIEPUMEHTA U JIENATh BBIBOJIBI;

— yMmeHue GopMyIUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, TPOTHO3UPOBATh CBOMCTBA HEM3YyUEHHBIX BELIECTB 1O
aHAJIOTUU CO CBOMCTBAMHU U3YUYEHHBIX;

— NOUCK UCTOYHUKOB XUMHUYECKON HH(OpMALIMU, IOJyYEeHUE HEOOXOAUMON UH(POPMAIUH, €€ aHAJIU3, U3TOTOBJICHUE
XUMHUYECKOT0 MTHPOPMALIMOHHOT'O IIPOAYKTA U €r0 [IPE3EHTALMS;

— @r1aodenue 00A3aTEeIBLHBIMU CIIPABOYHBIMU MaTepHanaMu: [lepuoguueckoit cucremoit xumuyeckux snementon /. .
MenneneeBa,  Tabnmuueil  pacTBOPUMOCTH,  JJIEKTPOXUMHUYECKUM  PSAIAOM  HANPSOKEHUM ~ METaJIOB,  PAIOM
ANEKTPOOTPULATEIBHOCTH — JJISI XapAKTEPUCTUKHU CTPOEHNS, COCTaBa U CBOKMCTB ATOMOB 3JIEMEHTOB XUMHUYECKUX JJIEMEHTOB
I-1V nepronoB u 06pa30BaHHBIX MU IPOCTBIX U CJIOKHBIX BELIECTB;

— ycmanoeieHue 3aBUCUMOCTH CBOWMCTB M IIPUMEHEHUS BaXXKHEUIIMX OPraHUYECKHX COCOUHEHUH OT UX XUMHUYECKOTO
CTPOEHMSI, B TOM YHCJIE U OOYCIIOBIEHHBIX XapAaKTEPOM ITOT0 CTPOEHUS (TPEIEIbHBIM WM HENPEIENIbHBIM) U HAJIUYUEM
(YHKIIMOHAJIBHBIX TPYII;

—  MoOenupogaHue MOJIEKYJl BAXKHEHIINX HEOPTAaHUYECKUX U OPIraHUYECKUX BEILIECTB;

— NOHUMaHue XMMUYECKOU KapTUHBI MUPa KaK HEOThEMJIEMON YaCTH LIEJIOCTHOW HAYYHOU KapTHHBI MUPA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHON c(hepe — aHaIN3 U OICHKA MOCIICICTBUMA JIJIsl OKPYXKAIOIEH Cpebl OBITOBOM 1
MIPOU3BOJCTBEHHOMN ACSITENILHOCTH YEJIOBEKa, CBA3aHHOM C MPOU3BOJICTBOM U MEPEPa0OTKON BaXKHEHIIINX XUMUYECKUX
IIPOAYKTOB;

3) B TPYIOBOU chepe — nposedenie XAMUIECKOTO SKCTIEPUMEHTA;, pa38umue HaBbIKOB yueOHOU, TPOEKTHO-
HCCIIEI0BATENIbCKOM, TBOPYECKOU AEATEIBHOCTH IIPU BBIITOJIHEHUH HHANBUAYAJIBHOTO MPOEKTA 110 XUMUU;

4) B cdepe 310poBOro o0pasa KU3HU — cobr00eHue IPABUIT 0€301IaCHOTO 00paIeHus C BEIIECTBAMHU, MaTEpHAIAMA U
XUMHUYECKUMH MTPOLIECCAMU; OKA3aHHE ITEPBOM ITOMOILM IIPU OTPABJICHUAX, 0KOTaX U IPYTrUX TPaBMax, CBA3aHHBIX C
BEIIECTBAMH U J1a0OpaTOPHBIM 000PYI0BAHUEM.

TemaTnuyeckoe IJIAHKPOBaAHHE

Ne HaszBanue pa3sgena KoinuyecrBo IIpakTnyeckue KoHTpoJubHbIE
4acoB padoThI padoThI
1. Tema 1. CtpoeHue BeliecTna. 18 1 1
2. Tema 2. XuMHYECKUE PEAKIIUH. 8
3. Tema 3. BemecTBa 1 X CBOUCTBA. 8 1 1
\
Peseps 0




Hrtoro 34

Coaep:xanue (0a3oBblii ypoBeHb 11 kiacc)
Tema 1. CTpoenue BemecTBa -18 yacos.

OCHOBHBIEC CBEJICEHHUSA O CTPOECHUHU aTOM a. Aapo: NpOTOHBI U HEUTPOHBI. I30TOMBI. DNEKTPOHBI. DNEKTPOHHAS
o0oouka. DHEpreTHIecKuil ypoBeHb. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO
nepuo 0B nepuoaudeckoit cuctemsl /. 1. Menneneesa (nepexoansix 3yieMeHTOB). [loHsTie 00 opOuTansx. s- u p-opourtany.
DneKTpOHHbIE KOHPUTYPALIMIN AaTOMOB XMMUYECKUX 3JIEMEHTOB.

[Tepuonuueckuin 3akon [ M. MeHnneneeBa B CBETE YUEHUSA O CTpPOoeHUU aToMa. Orkpeitue /. U.
MenpneneeBbsiM nepuoandeckoro 3akona.llepuonnueckas cucrema xumuueckux siaemenToB J[. . Menzeneea - rpaguueckoe
OTOOpaKEHUE MEPUOANYECKOro 3aKoHA. DU3NYECKUI CMBICH MOPSAKOBOTO HOMEPA 3IeMEHTa, HOMEpa Nepuojia 1 HoMepa
rpyninsl. BanentHsle 35ekTpoHbl. [I[puunHbl ©13MEHEHUS CBOMCTB 3JIEMEHTOB B MEPUOJIAX U rpymnnax (TJIaBHBIX MOArPyNax).
[TonoxxeHue Bogopoaa B IEPUOAUYECKON CUCTEME. 3HAUEHUE NTEPUOANYECKOTO 3aKOHA U MEPUOIUYECKON CUCTEMBI XUMUYECKUX
aneMmeHTOB /. . MenaeneeBa 1y1s pa3BUTUS HAYKU U IOHUMAHUSL XUMUYECKON KQpTUHBI MUPA.

Nornnasg xuMuueckas ¢Bs3b. Katnons! u annonsl. Kinaccudukarys noHoB. MIoHHBIE KPUCTATUNIMYECKHUE PEIIETKU.
CBoiicTBa BEMIECTB C 3TUM TUIIOM KPUCTATUTMYECKHUX PEUIETOK.

KoBanmeHTHas XUMHUUYECKas CBS3b. DNEKTPOOTPULIATENHHOCTS. [loisipHas 1 HEnoIsipHasi KOBAJICHTHBIE CBS3H.
Junonb. [TomsipHOCTE CBSA3M M MOJSAPHOCTHh MOJIEKYJIbl. OOMEHHBIN U TOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. MOJEKyIsIpHBIE M aTOMHBIE KpUCTaJUIMYeCKUe peieTku. CBOMCTBA BEIIECTB C ’TUMU TUIIAMU
KPUCTAINIMYECKUX PELIETOK.

MeTannuuyeckass XuMmuueckas ¢Bs3b. OCOOCHHOCTH CTPOEHHUSI AaTOMOB METAIIOB. MeTalmnyeckas XuMudecKas
CBSI3b U METAJUINYECKasl KpUCTaInueckas pemerka. CBONMCTBA BELIECTB C 3TUM THIIOM CBS3U.

Bonopoannas xuMuueckas CBs3b. MEXMOJEKYJSIPHAS U BHYTPUMOJIEKYJISIPHAS. BOJOPOIHAS CBSI3b. 3HAUCHUE
BOJOPOJIHOM CBSI3M JJIsl OpTaHU3ALMK CTPYKTYpP OMOTOIUMEPOB.

IT o nu M e p bl [InacTMacchl: TEPMOIIIACTBI U PEAKTOIIACTBI, UX MPEACTABUTENN U pUMEHEHHE. BoJIOKHA: TPUPOIHbIE
(pacTUTENnbHBIE U )KUBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHbIE U CUHTETUYECKHUE), UX MPEACTABUTENN U IPUMEHEHUE.
[a3000pa3HOE COCTOSHUE BEIIECTBa. [pu arperaTHpIx COCTOSTHUS BOJbI. OCOOCHHOCTH CTPOCHHMSI Ta30B.
Mounsipablit 00BeM razoo0pa3Hbix BemiecTB.[Ipumepbl ra3000pa3HbIX TPUPOIHBIX CMECEH: BO3IyX, MPUPOIHBIN ra3. 3arpsa3HeHHe
aTMochepsl (KUCIOTHBIE JOXKIH, MapHUKOBBIN 3 dekT) u 0opbda ¢ HuM.[IpencraBuTenu razo000pa3HbIX BEIIECTB: BOAOPO/,
KHCJIOPOJI, YIVICKUCIIBIN Ta3, aMMHUaK, dTWieH. VX monmydeHune, coOupanre u pacro3HaBaHHeE.

XKunkxoe coctosuue BemecTBa. Boxa. [lorpebnenue Boabl B OBITY ¥ Ha MPOU3BOJICTBE. JKECTKOCTh BOJBI U CIIOCOOBI
ee ycTpaHeHus. MuHepanbHbIE BOJBI, X UCIIOJIH30BAHNE B CTOJIOBBIX U JIe4eOHBIX melsax. JKuaKue KpucTauibl U UX
IPUMEHEHHUE.



TBepnoe cocTosiHUE BellecTBa. AMOp(HBIEC TBEPAbIE BEIIECTBA B IPUPOJE U B KU3HU YEJIOBEKA, UX 3HAUCHUE U
IpuMeHeHne. Kpucramnmyeckoe CTpoeHne BEIeCTBa.
HucnepcHbie cucTe M bl [loasTue o nucnepcHbix cuctemax. JlucnepcHas ¢ga3a U IMCIepcHOHHAs cpefa.
Knaccudukanus AUCIEpCHBIX CHCTEM B 3aBUCUMOCTH OT arperaTHoro COCTOSIHUSI TUCTIEPCHOM Cpeibl M TMCIIEPCUOHHOMN (ha3bl.
['pyOoaucriepcHbIE CUCTEMBI: IMYJIbCHH, CYCIIEH3UH, a9P030JIH. TOHKOIUCIIEPCHBIE CUCTEMBI: T€JIH U 30JIH.
CocraB BenmecTBa U CM e C e . BenectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa
BeniecTB.[loHsATHE «0M5» U €€ pa3HOBUIHOCTU: MAccoBast (0JIs1 3JIEMEHTOB B CO€IMHEHNH, J10J1s1 KOMIIOHEHTA B CMECH - J10JIs
IpUMECEH, 10151 pACTBOPEHHOTO BEILLIECTBA B pacTBOPE) U 00beMHas. Jl0y1s1 BbIX0a MPOAYKTA PEAKIIMH OT TEOPETUUECKU
BO3MOXHOTO.

Tema 2. XumMnuyeckue peakuum-8 4acos
Peakxuuu, ngymue 03 U3MEHEHUS cOCTaBa BellleCTB. AJNIOTPONNS U aJUIOTPOIHbIE BUAOU3MEHEHHUS.
[IpuunHBI a7UIOTPONNK HA TpUMepe MoaupUKanid Kucaopoa, yriepoaa u gochopa. O30H, ero Guosornyeckas posb.M3oMepsl
Y U30MEPUSL.
Peaknuu, ngymue c M3BMEHEHHUEM COCTAaBa BeEIIeCTB. Peakunu coenMHEHNUs, Pa3iIoKEHUs, 3aMELIEHUS U
oOMeHa B HEOPTaHUYECKOW U OPraHMYecKoi XuMuu. Peakium 3k30- u s3Hn0TepMUYecKue. TermnoBoi 3pPeKT XUuMUIECKOM
pEaKIuy U TEPMOXUMHUYECKUE YpaBHEHUsI. Peakiiuu ropennsi, Kak 4aCTHBINA ClIydal 9K30TEPMUYECKHUX
peaKunil.
CKOpPOCTh XMMHUUYECKOW PEAKIIHHN.
CKOpOCTh XMMUYECKON peaKMu. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKLUN OT IPUPOJIBI PEArNPYIOIIMX BEIIECTB,
KOHLIEHTPAL1H, TEMIIEPATYPBHI, IUIOLIAJH IOBEPXHOCTH COPUKOCHOBEHMS M KaTaau3aropa. Peaknuy roMo- U reTeporeHHsIe.
[TonsTue o kaTanuse U KaraauzaTopax. @epMeHTHI Kak OMOJIOIMYECKHUE KaTaau3aTOpbl, 0COOEHHOCTH UX (YHKIIUOHUPOBAHMSL.
OOpaTuMoOCTh XUMHUYECKUX Peakluil. HeoOpatumele u oOpatumble xXumuueckue peakquu. CocTosiHue
XUMHUYECKOTO pPaBHOBECHUS 11 00PAaTUMBIX XUMUYECKUX peakiuil. CocoObl CMEIEHUs! XUMUYECKOT0 pABHOBECHUS Ha IPUMEPE
cuHTe3a aMMHakKa. [ToHsTHE 00 OCHOBHBIX Hay4HBIX IPUHIMIIAX IPOU3BOACTBA HAa IPUMEPE CUHTE3a AMMMAKa UJIU CEPHOU
KHUCJIOTHI.
Ponbs Boabsl B XUMHUECKOH peakuuu Vctuaable pacTBOpbL. PacTBOpUMOCTD U KITaCCU(PUKAIUS BEIIECTB 110 3TOMY
MIPU3HAKY: PACTBOPUMbIE, MaJOPACTBOPUMBIE U HEPACTBOPHUMBIE BEILIECTBA. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
DnexTposnTryeckas nucconuanus. KUcioTel, OCHOBaHUS U COJIM C TOYKH 3PEHHS TEOPUU JIEKTPOIUTHUECKON TUCCOLUALIUY.
XHUMHUYECKUE CBOMCTBA BOJABI;, B3AMMOJIEUCTBHE C METAJUIAMH, OCHOBHBIMHU M KHCIIOTHBIMU OKCUIAMHU, PA3JI0KEHUE U
o0Opa3oBaHHe KPUCTAIIOTUAPATOB. Peakiiuu rufpataui B OpraHnYeCcKOM XUMHUH.
F'mpponu3 opraHMYeCcKUX M HEOPTAaHUYECKHUX CO€UHeEeHu U Heobpatumerit ruaponus. OOpaTuMblii
TUAPOJIA3 COJICH.] MIpOIN3 OPraHuYeCcKUX COEAMHEHUM U €T0 MPAKTUYECKOE 3HAYCHUE [T IIOJIy4EHUS THIPOJIU3HOTIO CIIUPTA U
MbLIa. buonornyeckas posib rupon3a B INIACTUYECKOM U SHEPTETUYECKOM OOMEHE BEIIECTB U DHEPIHH B KIIETKE.
OKHCIHUTEIBHO-BOCCTAaHOBHUTEUBbHBIE peakiuu CreneHb okucieHus. OnpeneneHue CTeneH OKUCICHUS 110
¢dopmyiie coenuHenus. [loHsAaTHE 00 OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIX peakiusiX. OKUCIEHNE U BOCCTAHOBJIEHNUE, OKUCIIUTEIND



Y BOCCTAHOBUTEIIb.
DI eKTp o U 3. DNEKTPOJIN3 KaK OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOJIN3 PACIIABOB U PACTBOPOB HA
npuMepe xjiopuaa Hatpus. [IpakTuyeckoe NpUMEHEHUE AEKTPOIN3a. DIEKTPOJIUTHUECKOE TTOTYUYEHUE ATFOMUHUSI.
Tema 3. BemecTBa 1 ux cBoiicTBa -8 yacos.
M e T a 1 11 bI. B3auMopieficTBre METaIOB C HEMETaJlIIaMu (XJIOPOM, CEpPO U KUCIOpoa0oM). B3aumoaeiicTBre 1meT0YHbIX U
HIEJI0OYHO3EMENBHBIX METAJUIOB C BOJIOM. DIIEKTPOXMMHUYECKUN PsJT HANIPSIKEHUI METauioB. B3auMoaencTBre MeTasioB C
pacTBOpaMH KUCJIOT U coyield. AtoMuHOTepMusl. BzaumoneiicTBie HaTpus ¢ 3TaHOJIOM U eHosioM.Kopposust meTaos.
[ToHsiTHE O XUMUYECKON U IIIEKTPOXUMHUYECKON KOppo3un MeTauioB. CiocoObl 3allIUThl METAIIIOB OT KOPPO3HH.
He me 1annsl. CpaBHUTENBHAS XapAKTEPUCTHKA raJJOTEHOB KaK HauboJee TUIMYHBIX MPECTaBUTENIEH HEMETAIIOB.
OxucIuTenbHbIE CBOMCTBA HEMETAIIOB (B3aUMOJICHCTBUE ¢ METaNIaMHU U BOJOpOAOM). BoccTaHOBUTEIbHBIE CBOKCTBA
HEMETaJUIOB (B3aMMOJIECTBHE C 00JIee ANEKTPOOTPHUIIATEIbHBIMUA HEMETAJUIAMH U CIIOKHBIMU BEILIECTBAMU-OKHUCIUTEIISIMU ).
Kucnorsl Heopranumueckune u opranuuyeckue. Kinaccuduxarus kucnot. XuMuueckrue CBOMCTBA KUCIIOT:
B3aMMOJICUCTBUE C METAJJIAMHU, OKCUAAMHU METAILIOB, TUIPOKCUAAMHI METAIUIOB, COJISIMU, CTUPTaMU (peakius dTepudukanin).
OcoOble CBOMCTBA a30THOM M KOHLIEHTPUPOBAHHON CEPHOI KUCIIOTHI.
OCHOBaHUS HEOPTaAaHUYECKHNE U OpTaHUYeECKue. OcHoBaHUA, UX Knaccudpukamnus. XUMUIECKHIE CBONCTBA
OCHOBAHUU: B3aUMOJICICTBUE C KUCIOTAMH, KUCIIOTHBIMU OKCUAAMH U COJISIMU. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHHIM.
C o n u. Knaccudukarus coseii: cpeHue, KUCIble U OCHOBHBIC. XUMHUYECKHUE CBOWCTBA COJICH: B3aMMOJICHCTBHE C KHCIOTaMH,
HieJioyamMu, MeTajijiaMu U coiisiMu. [IpeacraBurenu coneit 1 Ux 3HaueHue. XJI0pu HaTpus, KapOoHAT Kaiblus, hocdaT Kaablus
(cpenHMe cosn); TUAPOKAPOOHATHI HATPUSI 1 aMMOHUS (KUCIIbIE COJN); TUApokcokapOooHaT meau (I1) - MmamaxuT (OCHOBHAs COJIb).
KauecTBeHHBIEC peakIuy Ha XJIOpHU/I-, CyJbdaT-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHMS, KaThuoHbl xkene3a (II) u (11I).
'eneTrTnueckas cBSI3b MEXJAY KJIaCCaMU HEOPraHUYECKUX W OPTaHUYECKUX COEJUHEHU M.
IToHsiTHE O TEHETUYECKOU CBSI3U U TEHETUUECKUX psAnax. ['eHeTnueckui psan Metauia. I eneTnueckuut psa HeMmerasia.
Oco0EHHOCTH TeHETHYECKOTO psAJla B OPraHUYECKON XUMHUH.
JlabopaTopHbIe ONBITHI:
Jl.om.Nel Onucanue CBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE TUIA KPUCTAINIMYECKON PEILIETKH.
Jl.om.Ne2 O3HakoMIIEHUE C KOJUIEKIIUEN MOJMMEPOB: MJIACTMACC U BOJIOKOH U U3JICJIUIA U3 HUX.
Jl.om.Ne3 JK€ctkocTh BOJIbI. Y CTpaHEHUE KECTKOCTH.
Jl.onm.Ne4 O3HakoMIIeHUE C MUHEPATbHBIMU BOJIAMM.
Jl.om.NeS O3HakoMJIEHUE C TUCTIEPCHBIMU CUCTEMAMU.
Jl.om.Ne6 Peakuus 3amenieHus1 MEIH KEJIE30M B PaCTBOPE MEIHOTO Kylopoca.
Jl.on.Ne7 Tlonyuenue Kuciopoa pa3iokeHneM MepoKCcuaa BoI0poia ¢ MoMOolIbi0 okcuia Maprania (IV) u katanasel
CBIPOTO KapTodes.
Jl.on.Ne8 [TonyueHnue Bogopoaa B3aMMOACHCTBUEM KHUCIIOThI C LIMHKOM.
JI.orm.Ne9 PaznuuHble cllydau ruIpon3a CoJeH.
JI.om.Nel0 McnibiTaHre pacTBOPOB KUCIOT, OCHOBAHUM U COJIEH MHIUKATOPAMH.



Jl.om.Ne11 [lony4yeHue u CBOCTBAa HEPACTBOPUMBIX OCHOBAHUH.
Jl.om.Nel12 ['vzposin3 XJI0pruao0B U alleTaToB IIEI0YHBIX METaJIOB.
JI.on.Nel3 O3nakoMiieHHE ¢ KOJUIEKIIMEH METAJIJIOB.

JI.on.Nel4 O3HakoMIIeHHE ¢ KOJUIEKIIMEH HEMETAJIIOB.

Jl.on.Ne15 O3HakoMJIEHUE C KOJUIEKIIUEN KUCIIOT.

Jl.on.Ne16 O3HakoMJIEHUE C KOJUIEKIIMEN OCHOBAHUM.

JI.om.Nel7 O3HakoMJI€HHE C KOJJIEKIIMEW MUHEPAJIOB, COIEPKAIIUX COJIH.

IIpakTuyeckas padora Ne 1.Ilonydyenue, coOupaHue U pacro3HaBaHHUE Ta30B.
IIpakTHyeckas padbora Ne 2. Pacno3HaBaHHE BEILECTB.

TPEBOBAHMUSA K YPOBHIO IIOAI'OTOBKH BBIITYCKHHUKOB

B pesyabTare ndyyeHuss XuMuH Ha 0230BOM YPOBHE YUYECHHUK J0JI7KeH 3HATh / IOHMMAaTh

* BAIICHEWUE XUMUYUECKUE NOHAMUA: BENIECTBO, XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIA, OTHOCHUTEJIbHBIE aTOMHAS U
MOJIEKYJISIPHAsA MacChl, HOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKAs CBSI3b, dJIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTD, CTENIEHD
OKHCJICHUS1, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIM 00beM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI, pACTBOPHI,
ANEKTPOJIUT U HEAJIEKTPOJINT, DJIEKTPOIUTUYECKAS JUCCOLMALINSL, OKUCIUTEID U BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOBJICHUE,
TEII0BOM 3(PPEKT peakinu, CKOPOCTh XUMUIECKOM PEaKIuu, KaTalnu3, XUMUUECKOE PAaBHOBECHUE, YTIEPOAHBIN CKETIET,
(yHKIMOHANIbHAS TPYIIA, U30MEpHsl, TOMOJIOTHUS;

* OCHOGHblE 3AKOHbL XUMUU: COXPAHECHUS MACCHI BELIECTB, IOCTOSIHCTBA COCTABA, IIEPUOIMYECKUI 3aKOH;
* OCHOGHDbIE MEOPUU XUMUU: XUMUYECKOUN CBSI3U, JICKTPOIUTUUECKON TUCCOIUALINU, CTPOEHUS] OPTaHUYECKUX
COCJIMHCHMU;

* BAVICHETIWIUE 6eULECMEA U MAMEPUAbl: OCHOBHBIE METAIUJIBI U CILIABBI; CEPHAs], COJISIHASI, @30THAS U YKCYCHAsl KUCIIOTBHIL;
IEJI0YH, aMMHUaK, MUHEPaIbHBIC yIOOPEHMS, METaH, STUJICH, alleTHIICH, O€H30JI, ’TAaHOJI, JKUPbI, MbLJIA, TIIIOK03a, caxapo3a,
KpaxmaJ, KIeTdyaTka, OSIKU, HICKYCCTBEHHBIE 1 CHHTETHYECKHE BOJIOKHA, KAYIyKH, IJIACTMACCH;YMeTh

e Ha3bl6amb V3yUYCHHBIE BEIIECTBA MO «TPUBUAIBHON» UM MEXKIYHAPOJIHON HOMEHKJIIATYPE;

L onpedeﬂﬂmb: BAJICHTHOCTDb MU CTCIICHb OKHCJIICHUA XMMHUYCCKHUX 2JICMCHTOB, THUII XUMHYECKOM CBSI3U B COCAUMHCHUAX, 3apsaa
HMOHAa, XapaKTCp CpC€Abl B BOJHBIX PACTBOPAX HCOPTaHUYICCKHUX COCHHHCHHﬁ, OKHUCIIMTCIIb U BOCCTAHOBUTCIIb, IPUHAAJIC)KHOCTD
BCIICCTB K pa3/IMYHbIM KJIaCCaM OPraHUYCCKHUX COCHHHCHHﬁ;

e Xapaxmepu3oeamy: SICMECHTH MaJIbIX MIEPUOJIOB M0 UX TOJOKEHHIO B mepuoandeckoit cucreme JI.M.Menneneesa; obmue
XUMUYECKUE CBOMCTBA METAIIJIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTAaHUYECKUX COCTMHEHUI; CTPOCHUE
U XUMHUYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX COCTUHEHU;



00BACHAMD: 3aBUCUMOCTb CBOKCTB BELIECTB OT UX COCTaBa U CTPOEHHUS; IPUPOLY XUMHUECKOU CBSI3H (MIOHHOW, KOBAJICHTHOM,
METaJUIMYECKOW), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUHUU W MOJIOKEHUS XMMHYECKOTrO PaBHOBECHS OT Pa3IMYHbBIX

(bakTopoB;

8bINONHAMb XUMUYECKUIL IKCHEPUMEH M TIO PACTIO3HABAHUIO BAKHEHIIINX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB;

npo6ooumsp CaMOCTOATEIbHBIA MOMCK XMMHYECKONW HMH(OPMALUK C HCIOJb30BAHUEM PA3IUYHBIX HUCTOYHHMKOB (HAy4HO-
MOMYJISIPHBIX U3JJaHUI, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCHOIB30BaTh KOMIIbIOTEPHbIE TEXHOJIOTHH JIJIs
00palboTKH U mepeaavn XUMUYECKON HHpOpMAaINK U €€ TPEACTABICHUS B Pa3IMYHBIX (popMax;
UCI0JIb30BATh NPHOOpPeTEeHHbIE 3HAHUS U YMEHHSI B IPAKTHYECKOM 1eATeJIbHOCTH U NMOBCeIHEBHOM KU3HHU IS

OOBSICHEHUS] XUMUYECKUX SIBJIEHUH, IPOUCXOIAIIMUX B IPUPOJIE, OBITY U HA POU3BOJICTBE;
OINpEIEICHUS BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B Pa3JIMYHBIX YCIOBHUAX U OLIEHKHU UX ITOCJIEICTBH;
HKOJIOTMYECKU I'PAMOTHOTO IIOBEACHUS B OKPYXKAIOILEH CPELE;
OLICHKU BJIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpellbl HA OPTaHU3M YEJIO0BEKA U IPYTHUE )KUBBIE OPTaHU3MBI;
0€30MacHOro 00paIIEHHs C TOPIOYMMH M TOKCHUYHBIMU BEIIECTBAMH, 1a00paTOPHBIM 000PYI0BaHHUEM;
MPUTOTOBJICHUS PACTBOPOB 3aJaHHON KOHIICHTPAIMH B OBITY M Ha MTPOU3BOICTBE;

KpHTH‘ICCKOﬁ OLCHKHN JOCTOBECPHOCTH XUMHUYECKOM I/IH(I)OpMaHI/II/I, HOCTYH&IOHICI‘/’I N3 PAa3HbIX HCTOYHUKOB.

IloypouHoe muianHupoBanue

Ne | KOC Tema ¥ THII 35 IL1annpyeMsble pe3yabTaThl JlabopaTopHo- Jdomai
JIEMEHTbI
n/ ypoKa n M q npakTuyecku | OdopynoBanu | Hee
coJepKaAHUA METHBI TanpeJIMeTHbI HYHOCTHBI
n aep peame ¢ eranpeame ¢ oc ¢ e padoThI e 3ajaHue
Tema 1. Ctpoenne BemectBa (184)
1/1 Hayuutscs :
Crpoenue ATOM-CIIOMKHAS y4 IosnaBaTenbHbIE ommmame 1
aToMa. u MNpCaACTaBJIATH YCTaHaBJIMBATb
yactuna. Ucropus eIMHCTBA c1p3-6
Komb6unupoBanu CTpOEHHE aToMa, MPUYHUHHO-
o OTKPBITHA . | ecrecTBeHHO-
bIK YPOK. COCTOSIICTO U3 dapa 1 CIICACTBCHHBIC CBA3U,

3JIEMEHTaPHBIX YACTHI]|
U CTPOEHHUS aToMa.
Snpo atoma: mpOTOHBI
U HEUTPOHBL.
N3otonsl. 30TOMNBI
BOZOpO/A.
DIIEKTPOHBI,
KOPIYCKYJISIPHO-
BOJIHOBOM JTyau3M.

AJIEKTPOHHOU
000JIOYKH; ONPEEIIATh
MOHSTHS «aTOM),
«XHUMUYECKUHI
AIIEMEHT», «HU30TOIIbI»,
«aToMHas
AIEKTPOHHAS
opouTaIbLY;
XapaKTepu30BaTh
B3aUMOCBS3b MEXIY
CTPOCHHEM aTOMOB

CO3J1aBaTh MOJICIH C
BBIJICJICHUEM
CYIIECTBEHHBIX
XapaKTEPUCTHK 00BEKTA
U TIPE/ICTABJICHUEM HX B
IIPOCTPAHCTBEHHO-
rpaduvecKoi wim
3HAaKOBO-
CUMBOJIMYECKOM (hopme;
CTPYKTYpUPOBAaTh
nHpopmaruto,

Hay4HOU KapTHUHbI
MUDa;
¢dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHUS K
yuéoe,
TOTOBHOCTHU U
CIIOCOOHOCTH K
CaMOPA3BUTHUIO U
caMmoo0pa3oBaHH
IO,
CaMOCTOSITENTLHOC




XUMHUYECKOTO COCTABJISITh CIIOKHBIM | TH B
JJIEMEHTA U IIJIaH TEKCTA. pUOOPETEHU N
IIOJIOKEHUEM ITOTO PeryasitTuBHbIe: HOBBIX 3HAHUU U
JJIEMEHTA B dbopMynupoBaTh Lelb | YMEHUN, HABBIKOB
IIepuonnueckon YPOKa U CTaBUTh CaMOKOHTPOIIS U
cucremMe 3aJ1auu, HeOOXOIMMBIE | CAMOOLIEHKH.
JI.N.Menneneena. T €€ JOCTHXKECHUSI;

IJIAHUPOBATh CBOIO

NEeSATEIbHOCTD U

MPOTHO3UPOBATh €€

pe3ynbTaThl; paboTaTh

IO TUIaHY, CBEPATH CBOU

JEUCTBUSA C LIEJIBIO U

MpU HEOOXOTUMOCTH

KOPPEKTUPOBATh

OIHUOKH

CaMOCTOATEIBHO.

KomMmyHukaTuBHbIe:

CTPOUTDH PEUYEBBIC

BBICKA3bIBAHUS B

YCTHOW U MUCbMEHHOMN

(opme;

apryMeHTHUPOBaTh CBOIO

TOYKY 3PEHUSI.

2/2 Ctpoenne Crpoenue Hayuutbcs Ilo3naBaTenbHbIE: [Tonumanue
JIEKTPOHHBIX 3JIEKTPOHHOU KJIacCU(UIIUPOBATH KJIacCU(UIIUPOBATH, €MHCTBA §1
000J109€eK 000JIOUKH. XUMHUYECKUE yCTaHaBJIMBaTh €CTECTBEHHO- CTp7-
aTOMOB. DIIEKTPOHHBII 3JIEMEHTBHI 10 UX IIPUYHHHO- HAay4YHOUH KapTHUHBI 13
KoMOuHMpoBaHH | ypoBeHb. BaieHTHBIC | MPUHAUICKHOCTH K CJIE/ICTBEHHBIC CBSI3U; | MUPA;

Bl YPOK. 3JIEKTPOHBL. TOMY WJIA HHOMY CO371aBaTh MOJEIIH C ¢dbopmupoBaHue
OpOuranu: s u p. 3IEKTPOHHOMY BBIJICJICHHEM CIIOCOOHOCTH K
Pacnpenenenue CEMEICTBY; CYIIIECTBEHHBIX CaMOPa3BUTHIO U
AJIEKTPOHOB T10 COCTAaBJISITh XapaKTePUCTHK 00BEKTa caMOOOPa30BaHH
SHEPreTUYECKUM JJIEKTPOHHBIE U U NIPEACTABJICHUEM UX | 1O,

YPOBHSIM U 3JEKTPOHHO- BB MPOCTPAHCTBEHHO- | CAMOCTOSITEIHHOC
opOuTansaM. d- rpadguveckue rpaduvecKoi wim TH B

AJIEMEHTBI. (hOpMyIIbI aTOMOB §-, 3HaKOBO- MpUOOPETEHU N
DJIEKTPOHHAS p- 1 d-dIeMEeHTOB, CUMBOJIMYECKOM (hopMe; HOBBIX 3HAHUU U
KOH(UTYyparus ONpeEsATh CTPYKTYpPUPOBaTh YMEHUM, HaBBIKOB
aToma. 3aBUCUMOCTBb MEXIY nH(OpPMAIIHIO. CaMOKOHTPOJIS U




3JIEKTPOHHOU
KOHpUTyparueit atoma
U €T0 MOJIOKEHUEM B
[ICX5 JA.H.
Menpeneesa.

PeryasiTuBHbIe:
dhopmMyIupoBaTh 1EIb
ypOKa U CTaBUTh
3aJ1a41, HEOOXOIUMEIE
JUISL €€ IOCTHIKCHHS,
IJIAHUPOBATH CBOIO
NEeSTEIbHOCTD U
MPOTHO3UPOBATh €€
pe3ynbTaThl; paboTaTh
T0 TJIaHy, CBEPATH CBOU
JEUCTBUSA C LIEJIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIMUOKH
CaMOCTOATEIBHO.
KommyHukaTnBHbIC:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
YCTHOW U MUCBMEHHOMN
dopme;
apryMeHTHUPOBaTh CBOIO
TOUYKY 3pEHUSI.

CaMOOIICHKH.




3/3

Iepuognueckn
i 32KOH H
CTpoeHHne
aroma.
KomOunupoBanu
Bl YPOK.

XUMHAYeCKUM
aneMeHT. Tpu
dbopmynupoku I13
JI.1. Menpeneena.
Du3ndecKuii CMBICIT
MOPSITKOBOTO
HOMEPA DJIEMEHTA,
HOMeEpa Mmepuoia u
HOMEpA TPYIIIIHI.
[lepuoanyHOCTD
W3MEHEHHUS CBOMCTB
XHUMHYECKHX
3JICMEHTOB,
00pa3oBaHHBIX UMHU
MPOCTBIX U
CJIOKHBIX BEIIECTB
B IIEpUOAAX U
rpyIIax.
ONEKTPOHHBIE
cemetictBa.OcobeHH
OCTH CTPOEHUS
aToMoB d-
3JIEMCHTOB.
CemeiictBo f-
3JIEMCHTOB.

Hayuurtbcs naBars
dbopmynuposku I13,
COOTBETCTBYIOIIHE
Pa3IMYHBIM IEPUOAAM
pPa3BUTHUS HAYKU;
XapaKTepU30BaTh
CTPpYKTYpY
[Tepuonuueckoit
TaOJIALBI
JA.N.Menneneesa;
OTpPENEATh
(UBUYIECKUN CMBICIT
MOPSIAKOBOTO HOMEPA
XHMHYECKOTO
3JeMEeHTa, HoMepa
MepuoJia U HoMepa
TPYIIIIbI;
XapaKkTepU30BaTh
U3MEHEHHE CBOMCTB
XHUMHYCCKHX
3JIECMEHTOB 110
MepUoJiaM U rpymnmnam;
ONPEeNEATh NPUUUHY
MEPUOINYECKOTO
M3MEHEHHS CBOMCTB
XHUMHYCCKHX
DJIEMCHTOB U UX
COEMHEHHI C pOCTOM
3apsjia sijipa aTOMOB;
OOBSACHSITH MPUUNHY
JIBOMCTBEHHOT'O
MOJIOKEHUS BOIOpOAa
B I[ICXD; packpriBath
sgayeHue 113 ms
Pa3BUTHS HAYKU U
noanmanuss EHKM.

ITo3HaBaTe/IbHBIC:
moJTy4aTh HH()OPMAITUIO
U3 pa3IYHbIX
HCTOYHUKOB,
CTPYKTYypUPOBATh U
npeoOpa3oBHIBATh €€ U3
oJHOH (OopMBI B
JPYTYIO, B TOM YHCIIE C
MIPUMEHEHHEM CPEJICTB
HKT.

PeryasiTuBHblie:
¢dbopMynHupoBaTh 11ETh
YpOKa U CTaBHUTh
3aJ1a41, HEOOXOIUMEIE
JUISL €€ IOCTH KCHMS,
IJIAHUPOBATH CBOIO
JeSITeNbHOCTD U
MPOTHO3UPOBATh €€
pe3ynbTaThl; paboTaTh
IO TJIaHy, CBEPATH CBOU
JEUCTBUSA C LIEJIBIO U
MpU HEOOXOTUMOCTH
CaMOCTOSITETTLHO
KOPPEKTUPOBATh
OIITUOKHU.
KommyHukaTuBHbIC:
CTPOUTH peueBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
opme;
apryMeHTHPOBATh CBOIO
TOYKY 3pEHHUS;
a/IeKBaTHO
BOCIIPUHHUMATH
COOOIIIeHNSA
00y4aroNuXxcs.

[Tonnmanue
€MHCTBA
€CTECTBEHHO-
HAay4YHOU KapTHUHBI
MHUpa; TOHUMaHUE
CBSA3U MEXIY
LEJIBI0 U3yUYEHUS
XUMUU U TEM, IS
Yero 3Ta 1elb
OCYIIECTBIISETCSI.

JdeMoHcTpanu
U

Paznuunbie
dhopmer [ICXD
JA.N.Mennenee
Ba

§2




4/4

Honnas
XUMHYecKast
CBSI3b.
KoMOnHMpOBaHHK
1 ypOK.

Nonbl 1 ux
KJaccuukanus: mo
3apsiny (AHUOHBI U
KaTHOHBI ), TT0
cocTaBy (IPOCThIC U
cioxHele). Cxema
o0OpazoBaHus
MOHHOM CBSI3H.

Hayuutbcest 0ObSICHATH
WHEPTHBIE CBOMCTBA
0JIarOpOAHBIX Ta30B
0COOEHHOCTSIMH
CTPOEHHUSI UX aTOMOB;
OMPEEIATh OHITHE
«MOHHAs CBSI3bY;
XapaKTepU30BaTh
HMOHHYIO CBA3b KaK
CBSI3b, BOZHUKIITYIO
MyTEM OTJAYU WA
IIpuéMa SIIEKTPOHOB;
KJIacCU(PUITUPOBATH
HOHBI 110 Pa3HbIM
OCHOBAHUSIM;
COCTAaBJISITh CXEMBbI
00pa3oBaHMs HOHHOU
CBSI3U; YCTAHABJINBATh
3aBUCUMOCTDb MEXIY
TUIIOM XUMUYECKOMN
CBSA3U , TUIIOM
KPUCTAIUIMYECKOMN
PEMIETKHN U
bu3HIECKUMU
CBOICTBaMH BEIECTB.

ITo3HaBaTe/IbHBIC:
CO3/1aBaTh MOJIEIIH C
BBIJICTICHUEM
CYLIECTBEHHBIX
XapaKTEPUCTHK 00BEKTA
Y TIPEJICTaBICHUEM UX B
MIPOCTPAHCTBEHHO-
rpaduvecKoi wim
3HAKOBO-
CUMBOJIMYECKOM (hopme;
OCYIIECTBISTh
KJIacCU(PUKAIIHIO,
co3/1aBaTh 000OIIECHUS,
YCTaHABIIMBATh
aHAJIOTUU, TIPOBOIUTH
HaOJII0IeHUE, NeNlaTh
BBIBO/JIBI; MTOJTYYaTh
nHpopMaIuio u3
pa3IMYHBIX
HCTOYHUKOB,
CTPYKTYypUPOBATh U
npeoOpa3oBhIBATh €€ U3
oJHOH (OpMBI B
IPYTYIO, B TOM YHCIIE C
MIPUMEHEHHEM CPEJICTB
HKT.

PeryasituBHble:
hopmMyIupOBaTh 1EIb
yYpOKa U CTaBUTh
3a7a41, HEOOXOIMMEIE
JUISL €€ TOCTHIKECHMS,
TUTAHUPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUH C
W3Y4YEHHBIMU
ITOPUTMAMHU
JEWCTBUM, CBEPSITH CBOU
JICVCTBUS C LETBIO U
pU HEOOXOTUMOCTH

[Tonnmanue
€MHCTBA
€CTECTBEHHO-
HAay4YHOU KapTHUHBI
MHUpa; TOHUMaHUE
CBSA3U MEXIY
LEJIBI0 U3yUYEHUS
XUMUU U TEM, IS
Yero 3Ta 1elb
OCYIIECTBIISETCSI.
[Tonnmanue
3HAYMMOCTH
€CTECTBEHHO-
HAaY4YHBIX 3HAHUHU
JUTSL peteHust
MIPAKTUYECKHUX
3a/1ay.

JdeMoHcTpanu
u

Mopenb
KPUCTAJUTMYECK
OM pemETKH
XJopua
HaTpusl.
O06pa3sib
MUHEpAJIOB U
BCIIIECTB C
HOHHEIM THIIOM
CBSI3H: OKCHA
KaJIbIIHS,
Pa3IMYHBIX
coJieit,
TBEPJIBIX
IIenI04eH,
rajmra,
KaJbIUTAa.

§3




KOpPPEKTUPOBATh
OLIMOKHU
CaMOCTOSITENILHO.
KommyHukaTuBHbIE:
CTPOUTH peueBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOM
(dbopMe; BeIpaxarh U
apryMeHTHPOBATh
JTUYHYIO TOUKY 3PCHUS;
a/IeKBaTHO

BOCIIPUHUMATh
COOOIIIeHNS
00y4aroNuXcs.

5,6 KoBanenTnasn BlaropozHbie rassl, Hayuutbcs ITo3HaBaTeILHBIE: - JeMoHcTpanu 4

/5, (HenoJsipHasi/mo NPUYMHA MX OIPEIENATh NOHATUS CO371aBaTh MOJICIIH C OHHMaHUE " § ,

6 JsIpHAast) CYILECTBOBAHHS B «90», «KOBAJICHTHAS | BBIICIICHHEM Zg::gfﬁg;f; Monemi gf)p 9-

XUMHYeCKast aTOMapHOM XUMHUYECKAS CBS3bY, CYIIECTBEHHBIX _ | Xpucrammeckux

CBSI3b. COCTOSIHIIIL «KOBAJICHTHAs XapaKTepHCTHK oObekral HAYTHBIX SHAHUI | poyiror cyxoro

KoMOunupoBanu KoOBaIeHTHAS CBS3L MOJISIpHAs XUMUYECKAsT | U IPEACTABICHUEM UX B AJIA PCIICHUS JIbJTyy (VUM Horia),

Bl YPOK. KaK CBS3b, CBSI3bY», «KOBAJICHTHAs | MPOCTPAHCTBEHHO- HPaKTHICCKHX anvasa, rpaduTa .
BO3HHKaroIas 3a cuét | HETOIApHAL rpapu4IecKoi uin sajat. (W KBapIQ). (§:T 3
06pazoBanus obmux | XAMHUECKAs CBA3bY; 3HAKOBO- } 37p.
3IIEKTPOHHBIX [1ap XapaKTepu30BaTh CUMBOJIMYECKOi hopme;

MyTéM repeKpbiBanust | KOBAICHTHYIO CBS3b MIPOBOTUTH
JIEKTPOHHBIX KaK CBSI3b, _ | mabmonienme;
opbuTaneii. Kparrocts| BO3HHKAIONIYIO 32 CYET | OCYIICCTBIIATH
KOBAJICHTHOI cBsi3u. | 00PasoBaHus o0mux KJIacCU(UKAILIUIO,
OOMeHHLIH 1 AJICKTPOHHBIX T1ap; co37aBaTh 0000IIECHUS,
JIOHOPHO- XapaKTCPU30BaTh YCTaHaBJIMBAThb
AKIICIITOPHbIi OTHOCHTEIIBHOCTh aHaJIOTHH, JeJaTh
MEXaHU3MBI KIaccuukanuu BBIBOJBI, ITOJIy4aTh
o6pasoBaHus XUMAYECKHX CBsI3€i Ha | HH(POPMAIIHIO U3
KOBAQJICHTHOM cBsi3y. | MOHHBIC U Pa3IMIHBIX
DnexTpooTpuiarebro| KOBAICHTHBIC MCTOYHHUKOB,

cth (20). HOJISIPHBIC, CTPYKTYpPUPOBATh U
Knaccudukarus KnaccupuumupoBaTh peoOpa3oBBIBATE €& U3

KOBQJIEHTHEBIX CBA3EU:
o D0 . Jlunonu. 3aKoH
MOCTOSIHCTBA COCTaBa

KOBAJICHTHBIC CBA3HU 110
Pa3HbIM OCHOBAHUAM,
YCTaHaBJIMBATb

oJHOH (OopMBI B
APYTYIO, B TOM YHCIIE C




JUISL BEIIIECTB
MOJIEKYJISIPHOTO
CTPOCHHSL.

3aBUCHUMOCTDb MCKIY
TUIIOM XUMHUYECKOMN
CBA3U, TUIIOM
KPUCTAJUTMYECKOU
PELIETKYU U
(bU3UIECKUMHU

CBOMCTBaMH BEIIECTB.

MIPUMEHEHHUEM CPEJICTB
HKT.

PeryasiTuBHble:
dbopmMyIupOoBaTh 1EITb
ypOKa U CTaBUTh
3aJ1a41, HEOOXOIUMEIE
JUISL €€ TOCTH KCHMS,
IJIAHUPOBATH CBOIO
NEeSATEIbHOCTD U
MPOTHO3UPOBATh €€
pe3ynbTaThr; paboTaTh B
COOTBETCTBHH C
W3yYEHHBIMU
IropuTMaMu
NENUCTBUM, CBEPATH CBOU
JNEUCTBUS € LIETBIO U
pH HEOOXOTUMOCTH
KOPPEKTUPOBAThH
OIIMOKHU
CaMOCTOSITENILHO.
KommyHukaTnBHbIE:
CTPOUTH peueBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
(dbopMe; BecTH aUATIOT
JUISL BBISIBJICHUS Pa3HbBIX
TOYEK 3pEHHUs Ha
paccMaTpuBaeMyro
UH(pOpMAIIHIO;
BbIpaXaTh U
apryMEeHTHUPOBATH
JUYHYIO TOUKY 3PCHHUS;
aJICKBaTHO

BOCTIPHHHMATh
cooOmIeHus
oOy4Jaronmxcs.
77 Metannnyeckas| OGmue pusnueckue | Hayuntses ITo3HaBaTe/IbHBIC: Jemoncrpamnu | L{upposas §5
XMMHYecKas CBOWCTBA METAVIOB: | ONPEIENATh MOHATHE | CO3JaBaTh MOJIEIH C IlornmManne " naGoparopus
CBSI3b. 3JIEKTPOTIPOBOHOCT | «METAILTHYCCKAst BBIJIETIEHUEM SHATMMOCTH O6pasipl Releon ¢
b, MPOYHOCTE, CBS3bY; CYIIECTBEHHBIX CCTCCTBCHHO- METaJIOB JATIAKOM

HAaYYHBIX 3HAHUU




YPOK OTKpBITHS
HOBOT'O 3HaHMU.

TETJIONPOBOHOCTb,
METaIUTNYECKUH
OJeck,
IUIACTUYHOCTb.
CrnnaBel 4y€pHbIE U
nBeTHbIe. CTalp,
YyT'yH; JIATYHb,
OpoH3a, MEITbXHOP.
Merannuueckas
CBS3b. 3aBUCHUMOCTD
3IEKTPONPOBOAHOCT
M METAJIJIOB OT
TEeMIIepaTypBhl.

XapaKTepu30BaTh
METaJUTMUECKYIO CBSI3h
KaK CBSI3b MEXKIY
aTOM-MOHAMH B
MeTaJlJIax U CILIaBax
MTOCPEJICTBOM
0000I1IECTBIEHHBIX
BaJICHTHBIX
3JIEKTPOHOB;
OITMCHIBATH OOII1E
CBOICTBa METAJIJIOB;
OOBSCHSTH CAUHYIO
MPUPOY XUMUYECKUX
CBSI3EH;
YCTaHABIIMBATh
3aBUCUMOCTH MEXKTY
TUTIOM XUMHYECKON
CBSI3H, TUIIOM
KPUCTAIUIMYECKOMN
pEUIETKH,
bu3HYeCKUMU
CBOMCTBaMH BEILIECTB
H 00JIaCTSAMH UX
MIPUMEHEHUS;
OIIHCBHIBATH OOIIIHE
(u3UvecKre CBOMCTBA
METAJLJIOB U MX
CILIABOB;
XapaKTepu30BaTh
CIUIABBI: YEPHBIE U
LIBETHEIC, CTaJb,
YyT'yH, JIATYHb,
OpOH3Y, MEIbXHUOP.

XapaKTePUCTUK O0BEKTA
Y TIPEJICTaBICHUEM UX B
MIPOCTPAHCTBEHHO-
rpaduvecKoi wim
3HAKOBO-
CUMBOJIMYECKOM (hopme;
MIPOBONTH
HaOJII0IeHYE;
YCTaHABIIMBATh
MPUYHUHHO-
CIICJICTBEHHBIE CBSI3H,
co3JaBaTh 0000IICHMS,
JIeNaTh BBIBOIBI,
oTy4aTh HH()OpPMAITUIO
U3 pa3IMYHbIX
HCTOYHUKOB,
CTPYKTypUPOBATh U
npeoOpa3oBHIBATh €€ U3
oJHOH (OopMBI B
IPYTYIO, B TOM YHCIIE C
MPUMEHEHHEM CPEJNICTB
HKT.

PeryasiTuBHbIie:
dhopmMyIupoBaTh 1EIb
YpOKa U CTaBHUTh
3aJ1a41, HEOOXOIUMEIE
JUISL €€ TOCTHIKCHHS,
IJIAHUPOBATH CBOIO
JeSITeIbHOCTh U
MPOTHO3UPOBATh €€
pe3ynbTaThl; paboTaTh B
COOTBETCTBHH C
WU3YYCHHBIMU
aIropuTMaMu
NENUCTBUM, CBEPATH CBOU
JNIEUCTBUS € LIETBIO U
IpU HEOOXOTUMOCTH
KOPPEKTUPOBAThH
OIIMOKHU
CaMOCTOSITENILHO.
KoMMmyHuKaTHBHBIE:

AJI pCIICHU A
MPAKTUYCCKUX
3aaa4.

(Harpuii,
KaJIbIHH,
aJIFIOMUHUH,
LUHK, MEJIb U
ap.). O6pasisl
CILIaBOB
(4yryH, cranb,
OpoH3a,
MEJbXHUOpP,
JATyHb | JIp.).
JI. om. Ne 1.
Onucanne
CBOKCTB
HEKOTOPBIX
BEILIECTB Ha
OCHOBE THIa
KPUCTAJUTUYECK
Ol PEeIIETKH.

BBICOKOU
TEeMITepaTypHhI.




CTPOUTDH PEUYEBBIC
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
dbopme; BBIpaxaTh U
apryMeHTUPOBaTh
JIMYHYIO TOUKY 3PEHHUS;
aJICKBaTHO

BOCIIPHHMMATh
COOOIICHUS
00yJaronmxcs.
8/8 Bopopoanas ArperarHoe Hayuutscs Ilo3zHaBaTeJLHBIE: §6
XHMHYecKas COCTOSTHHE BEIIIECTBA | ONPENENATh IOHATHE | MCIOJIL30BaTh 3HAKOBOE Tonnmanue
CBSI3b. Ha IIPUMEPE BOJIBL «BOZIOPOMHAS CBA3bY; | MOAEIUPOBAHMUE; CIMHCTBA
KomOunupoBans | 3akon XapaKTepU30BaTh OCYIIECTBIIATE CCTECTBCHHO-
Bl YPOK. Asoraapo.Ilepexopl | BOTOPOAHYIO CBSI3b CpaBHEHHE, HayaHOH
BEIIIECTBA U3 OJTHOTO | KaK OCOOBIA THII K1accu(pUKaLuIo, KapTHHBI MHPA U
arperaTHoro MEKMOJIEKYIIIPHOTO co3maBaTh 0000meHws, | SHATAMOCTH
COCTOSIHMS B Ipyroe. | B3auMOJEHCTBHS, yCTaHABIIMBATh CCTCCTBCHHO-
BannepBaaibcoBo OIMCHIBATh MEXAHU3M | QHAJOTHH, JIeNaTh Hay9HBIX SHAHHH
B3aUMOJIEHCTBHE. o0Opa3oBaHus BBIBOJIBI; ITOJTYYaTh AU pEICHUSA
MexXMomeKyaapHas | MEXMOJIEKYISIPHOM MH(OPMALIUIO U3 MpaKTUIECKNX
BOJIOPOJHAS CBA3b. | BOJAOPOJHOM CBSI3U HA | Pa3iIMYHbIX 3ajpad.
Mexanusm eé IpUMEPE BOJIB, HCTOYHHKOB,

o0Opa3oBaHus HA
npuMepe BOJIbI U

cnuptoB. CBolicTBa

BC€IICCTB C 3THUM
THUIIOM

CBSI3U.AHOMAJIbHEBIE

CBOMCTBA BOJIbI,
00yCIIOBJICHHBIC

MEKMOJIEKYIIIPHOU

BOJIOPOJTHOM

CBA3b10.BHyTpHMOIIE

KyJsipHast

BOJIOpoaHas cBs3b.EE

3HauCHHE B
OpraHu3aluu

CTPYKTYpBI

KHU3HCHHO BAaXXHBIX

aMMHaKa " Jip.;
OOBSACHATH BIUSHHE
BOJIOPOJTHOM CBA3U HA
CBOMCTBA BEIIIECTB HA
MIPUMEPE BOJIBL;
yCTaHABIIMBATh
MEKIPEIMETHBIE
CBSI3H ¢ OMOJIOrHEN Ha
OCHOBE PaCCMOTPEHHUS
MIPUPOJIBI
BHYTPUMOJICKYJISIPHOM
BOJIOPOJIHOM CBSI3U U
€€ ponu B
OpraHu3aluu
CTPYKTYPHI ) KU3HEHHO
BayKHBIX

CTPYKTYpUPOBATh U
npeoOpa3oBbIBaTh €& U3
0JTHOM (hOpPMBI B
IPYTYIO, B TOM YHCIIE C
MPUMEHEHHEM CPEJICTB
HKT.

PeryasitTuBHble:
(dbopMynHupoBaTh 1ETbh
yYpOKa U CTaBUTh
3a71a41, HEOOXOIMMEIE
JUIsL €€ TOCTHIKECHMS,
TUTAHUPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBHUH C
W3Y4YEHHBIMU




OpPraHUYECKUX OpPraHUYECKUX aJITOPUTMAMHU

BEIIECTB. BEIIECTB. JEWCTBUM, CBEPSITH CBOU

JEUCTBUSA € LIEJIBIO U

MpU HEOOXOTUMOCTH

KOPPEKTUPOBATH

OLINOKHU

CaMOCTOSITENTBHO.

KomMMmyHukaTuBHbIE:

CTPOUTH PEUEBbIC

BBICKa3bIBaHUS B

YCTHOW U MUCBMEHHOMN

dbopme; BbIpaxaTh U

apryMEHTHPOBATh

JMYHYIO TOYKY 3pEHUS;

aJIeKBaTHO

BOCIIPUHHMATh

cooOmIeHus

oOyJaronmxcs.

9/9 IHonnmepsl. Knaccugpukamust u | Hayuntbes ITo3naBaTenbHbIE: JleMoHCcTpanu §7
KoMOMHHPOBAHH | CBOMWCTBA OTPENENATh OHATHS | HCTIONB30BaTh 3HaKOBOe| [1OHHMAHHE n
BIH YPOK. MOJIUMEPOB. «IOJTUMEPBIY, MOJICTTUPOBAHUE; 3HaYUMOCTH O6pa3sis

Knaccudukauus 1 | «IUIacCTMacChi», OCYIIECTBIIST CCTCCTBEHHO- | racTmace u
CBOMCTBA BOJIOKOH. | «BOJIOKHA»; cpaBHEHHeE, co3aBarh | HAYTHBIX SHAHUI | payiemyg p3
Crnenuduueckne KJIacCH(QHUIMPOBATh 060061IeHYS, AJIS PCILCHMS HIX. O6pa3IHI
CBOWCTBA, MOJIUMEPHbBIE KJIACCU(UITUPOBATH, TIPaKTHICCKHX HEOPTaHWYECKH
XapaKTEePHBIE JUTS MaTtepHanbl 1o IPOBOIUTH sajat. X TOJIMMEPOB.
MIOJTUMEPOB. pas3IUYHbIM HaOoIeHue, JeTaTh JI. om. Ne 2.
OcobenHocTr MIPU3HAKAM; BBIBOJIbI; COCTABIISATH HA O3HaKOMIICHHE
CTPOCHUS XapaKTepu30BaTh OCHOBE TEKCTa C KOJUIEKLIUEeH
MOJUMEPOB (MOHO-, | TEPMOILIACTUYHBIC U TaOJIUIIBI; TOTY4aTh MOJIMMEPOB:
OJIUMED, TEPMOpPCAKTUBHbBIE uHpOPMAIIHIO U3 MIaCTMAcCC U
CTPYKTYPHOE 3BE€HO, | IOJIHMMEPHI; pa3INYHbIX BOJIOKOH U
CTETEeHb XapaKTepu30BaTh HUCTOYHUKOB, M3IETHIA U3 HUX.

MTOJTMMEPU3AITUN ).

CTpOECHUE, CBOMCTBA,
00JIaCTH IPUMEHEHUS
MOJITMMEPOB, UX POJIb B
JKUBOM M HEXKUBOH
MIPUPO/IC; OTTUCHIBATH
CBOMCTBA U 00JIaCTH
MIPUMEHCHUS

CTPYKTYPHUPOBATh U
npeoOpa3oBbIBaTh €& U3
0JTHOM (hOpPMBI B
IPYI'yI0, B TOM YHCIIE C

MPUMEHEHHEM CPEJICTB
HKT.

PeryasitTuBHble:




OTOCIIBHBIX
MpeCTaBUTENEH
CHUHTCTHUUYCCKUX U
HMCKYCCTBEHHBIX
MOJIMMEPOB, BOJIOKOH
1 HEOPTaHWYECKHUX
IMOJIUMEPOB C
MTOMOIIIBIO POJTHOTO
A3bIKA U SI3bIKA XUMHH.

¢bopMynHupoBaTh 11eTh
yYpOKa U CTaBUTh
3a7a41, HEOOXOIMMEIE
JUISL €€ TOCTHIKECHMS,
IJIAHUPOBATh CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUU C
W3Y4YEHHBIMU
IrOPUTMAMHU
JEWCTBUM, CBEPSITH CBOU
JICVCTBUS C LETBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBAThH
OIHUOKH
CaMOCTOATEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dbopme; BwIpaxaTh U
apryMEeHTHUPOBATH
JUYHYIO TOYKY 3PEHHUS;
aJIeKBaTHO

BOCTIPHHIMATh
co0OMIeHus
o0y4Jaronmxcs.
10/ I'azoo6pa3ubie | OcoGeHHOCTH Hayuutses Ilo3naBaTenbHbIE: - JdeMoHcTpanu §8 cp
10 BellecTBa. CTpOCHUS, XapaKTepU30BaTh OCYIIECTBIIATH OHUMAHHC " 67-69
KOMOMHMPOBaHH | XapakTepHbIE s 0COOEHHOCTH CpaBHEHHeE, co3jaBarh | SHa TIMOCTH Monens
Bl YPOK. ra3000pa3HOTo arperaTHoro 00001mIeHus, CCTECIBCHHO- | yonspHOTO
COCTOSHUS COCTOSIHYS BEIIECTB HA | yCTAHABIIMBATh Hay4HBIX SHAHUM | Gy gng
BerecTBa. MOJSIPHBI | OCHOBE MOJIEKYJISPHO- | AHAJIOTMH, MPOBOAMTE | A% POHICHHA ra3000pa3HbIX
00BEM. ['a3000pa3Hbie | KHHETUYECKUX HaOIIOIEHNE, NeIaTh HPaKTHICCKIX BEIILICCTB.
BEIECTBA, TpeICTaBICHHIA, BBIBOJIBI; TOTY4aTh safad.

BCTpEYaIoLIecs B
IPUPOJIE; UX POJIb.
3arpsi3HEHUE
aTMocdepBhl.

YCTaHaBJIMBATh HA
9TOM OCHOBE
MCKIPCAMCTHLBIC
CBsI3U C (PUBHKOM;

nHpOpMAIIHIO U3
Pa3INIHBIX
HCTOYHHUKOB,
CTPYKTYPHUPOBATh U




(bopMynupoBaTh 3aKOH
ABoOrazipo; IpoBOAUTH
BBIYHCIICHHUS C
HCIOJIb30BaHUEM
3aKoHa ABOTaJipo.

npeoOpa3oBbIBaTh €& U3
0JTHOM (hOPMBI B
IPYTYIO, B TOM YHCIIE C
MPUMEHEHHEM CPEJICTB
HKT.

PeryasiTuBHble:
(dbopMynHupoBaTh 1EeTh
YpOKa U CTaBUTh
3a7a41, HEOOXOIMMEIE
JUISL €€ TIOCTHIKECHMS,
TUTAHUPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUU C
W3Y4YECHHBIMU
ITOPUTMaMHU
JEWCTBUM, CBEPSITH CBOU
JEUCTBUSA € LIENIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATH
OIHUOKH
CaMOCTOATEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTH PEUEBbHIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dbopme; BbIpaxaThb U
apryMEeHTHUPOBATH
JUYHYIO TOUKY 3PEHHUS;
aJICKBaTHO

BOCIIPHHHMMATh
COOOIIEeHHS
oOyJaronmxcs.
11/ OTaeabHbIE WHIuBHIyaIbHBIE Hayuuthcst onuceiBath | Ilo3HaBaTeJbHbBIE: §8 ctp
11 MPEeICTABUTEN | CBOICTBA OTJCIBHBIX | PU3HUYCCKUE U HCITONB30BATH 3HAKOBO-| [ JOHHMAHHE 70-79
ra3oB: BOAOPOJ, | MpeaCcTaBUTENCH XMUMUYECKHE CBOWCTBA, | CUMBOJIUYECKUE SHaYMMOCTH
KHCJI0poz, ra3000pa3HbIX CIIOCOOBI TIONYdeHHsl, | CpeAcTBa Ay pemenus | CCTCCTBCHHO-
YIJIEKHMCJIbIN ra3, BemecTB. CrocoObl coOupaHus u y4eOHBIX U Hay4qHBIX 3HAHUH

aMMHaK, 3THJICH,

71a00pPaTOPHOTO U

paciio3HaBaHUsA

IIO3HABAaTCIbHBIX 3aJa4,

AJIg pCIICHU A




KomOunupoBanu
Bl YPOK.

IMPOMBIIIJICHHOT'O
MIOJTy9YEHHUsT BOJIOPO/Ia,
KHCIIOpO/Ia,
YIJIEKHUCIIOTO Ta3a,
aMMUaKa, dTUJICHA.
Crnioco0sl
pacro3HaBaHUs
ra3000pa3HbIX
BEIIIECTB.

OTACIIBbHBIX
MpecTaBUTENEH
ra3000pa3HbIX
BELIECTB: BOJOPO/Ia,
KHCIIOPO/Ia, 030HA,
YTJIEKUCIIOTO rasa,
aMMHaKa, STUJICHA;
COCTaBJISTh YpaBHEHUS
peakuuid,
XapaKTepU3yIOIINUX
CIOCOOBI OTYYCHUS U
CBOMCTBA YKa3aHHBIX
ra3000pa3HbIX
BEIIECTB;
XapaKTepUu30BaTh
o0nacTu ux
MNPUMCHCHUS.

dbopmynupoBaTh
BBIBO/JIbI; TOJTYyYaTh
uHpOpMAIIHIO U3
pa3IMYHbIX
HUCTOYHUKOB,
CTPYKTYypUPOBATh U
npeoOpa3oBbIBaTh €& U3
0JTHOHM (hOPMBI B
IPYTYIO, B TOM YHCIIE C
MIPUMEHEHHEM CPEJICTB
HKT.

PeryasituBHbIe:
(dbopMynHupoBaTh 11ETh
yYpOKa U CTaBUTh
3a7a41, HEOOXOIUMEIE
JUIsL €€ TOCTHIKECHMS,
TUTAHHUPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUH C
W3Y4YEHHBIMU
AITOPUTMAMHU
JEWCTBUM, CBEPSITH CBOU
JEUCTBUSA € LIEJIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATH
OIHUOKH
CaMOCTOSITEITLHO.
KomMMmyHukaTuBHbIe:
CTPOUTH PEUEBHIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dbopme; BbIpaxaThb U
apryMEeHTHUPOBATH
JUYHYIO TOUKY 3PEHHUS;
aJICKBaTHO
BOCIPUHHUMATH
cOOOIIeHUs
o0y4Jaronmxcs.

MPAKTUYECKUX
3ajau.




12/
12

ILp.Nel
«Ilonyuenwue,
codupanue u
pacno3HaBaHue
rasoB».

VYpok-
UCCIIEJOBAHHUE.

[Tonyuenue,
cobupanue u
pacro3HaBaHHE ra3oB:
BOJIOPOIa, KHCIOPOa,
YIJIEKUCIIOrO Tasa,
aMMuakKa, 3TUJIeHa,
aleTUIICHA.

Hayuurtbces paboraTs ¢
1a00paTOPHBIM
obopynoBaHuEM 1
HarpeBaTeIbHbIMU
npubopamu B
COOTBETCTBHH C
npasuiamu Th;
MPOBOJIUTD, HAOTIOATh
1 OIMHCHIBAThH
XUMHYECKUMN
AKCIIEPUMEHT,
MTO3BOJISIOIINN
1oJy4yarb, COOMpaTh U
pacrno3HaBaTh
ra3o00pa3HbIe
BElIEeCTBa: BOJOPO/I,
KHUCJIOPOJ, YIJICKUACIIBII
ra3, aMMHaK, STUJICH;
COCTaBJIATh YPaBHEHUS
peaKkuuii MoJy4eHus U
pacrmo3HaBaHUs
YKa3aHHbIX
ra3000pa3HbIX
BEIIECTB; HAOII01aTh 34
CBOMCTBAMHU YKa3aHHBIX
ra3000pa3HbBIX BEIICCTB
U SIBJICHUSIMH,
MIPOUCXOISIINUMHU C
HUMHU; OTHCHIBATH
XUMHYECKUMN
AKCIIEPUMEHT C
MTOMOUIBIO POIHOTO
SI3BIKA U SI3BIKA XHMHUH.

ITo3HaBaTe/IbHBIC:
CaMOCTOSITETTLHO
MIPOBONTH
SKCIIEPUMEHT U
OCYIIECTBIISATh
HaOJIIOIEHUS;
UCIOJIb30BaTh 3HAKOBO-
CUMBOJINYECKUE
CpeICTBA TSl PEeLICHUS
Y4eOHBIX 1
MMO3HABATENBHBIX 33]1aY;
dbopmynupoBaTh
BBIBO/IBI.
PeryasituBHbIe:
TUTAHUPOBATH CBOIO
NeSITeNIbHOCTb,
HaXOJHUTh allTOPUTM
BBITIOJTHEHUS
MMOCTaBJICHHOM 3a7auH;
OCYILIECTBISATH CAMO- U
B3aMOKOHTPOJIb
MpoLecca BbITOJIHEHUS
AKCIIEPUMEHTA U
KOPPEKIIMIO CBOEH
NeSITeNbHOCTH,
CaMOCTOSITETTLHO
oopMIIATh OTUET,
BKJIFOYAIOIIU I
OIHCaHue
SKCIIEPUMEHTA, €r0
pE3yIbTATOB U
BBIBOJIOB.
KommyHukaTuBHbIE:
CTPOUTH peueBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
¢bopme; ycTaHaBIMBAThH
paboune OTHOIIEHUS B
rpymrne, MIaHuPOBaTh
o01ue crnocoObl
paboThI; OCYIIECTBIISTh

®opMupoBaHue
YMEHHUS
rPaMOTHOTO
oOparieHus ¢
BEILIECTBAMHU B
XUMHUYECKOH
nabopaTtopuu u
OBITY.

ILp.Nel

cTp
215-
216




yueOHOe
COTPYIHHYECTBO C
YUUTCIIEM U

CBEPCTHHKAMH.
13/ Kunkue OcobeHHoCTH Hayuuthbcs Io3HaBaTeJbHbIC: Jemonctpanu | Lludposas §9
13 BellecTBa. CTPOCHHH, XapaKTepU30BaTh OCYIIECTBIIATH IlornmManne " nabopatopust
KoMOMHMpOBaHH | XxapaKTepHbIE ISt 0COOCHHOCTH CpaBHEHHe, co3jaBarh | SHa TIMOCTH O06pa3ibt Releon ¢
Bl YPOK. JKHIKOTO COCTOSHHSL | CTPOEHMS KMAKHX U 0600MLIeHH s, CCTECIBCHHO- | yagumu B JlaTIUKOM
BellecTBa. 3HAaueHHe | ra3000pa3HBIX yCTaHABJIUBATh Hay4HBIX SHAHUH | yajipyke n HICKTPOTPOBO
BOJIBI [UIS )KM3HH HA | BEIECTE; aHajoruy, mposouts | AP PCIICHHA Tpy6ax HOCTH.
3emue.llocTrossHHAs U | XapaKTEPU30BATh HaOII0ICHUE, JIeTIaTh TpaKkTHYCCKAX LEHTPATBHOTO
BPEMEHHASI KECTKOCTD| OMOJNIOTHYECKYIO POJTb | BBIBOIBL; anad, OTOILICHHS.
BOJIBI, CIIOCOOBI €€ BOJIbI ¥ €€ KPYTrOBOPOT | CTPYKTYPHUPOBATh U (opmupoarue [Tpubops! HA
ycTpaHeHus. MuHepa | B IPUPOJIE; ONUCHIBATE | MPEOOPA3OBHIBATH yMCHIA KHIIKHX
bHBIE BOJbL. Kucipie | 06macTé mpuMeHeHns | MH(OpMaIuio u3 ofHoii| [ PaMOTHOTO KpHCTANLIAX.
COJTHL. BOJIbI B (GopMBI B IpyTYyIO. obparuerns ¢ JI. om. Ne 3.
IPOMBIIIEHHOCTH, PeryisiTHBHBIE: BeIECTBAMH B JKécTkocTh
CeTECKOM XO3SHCTBE, B | (OPMYIHPOBATH IEp | IMHHCCKOH BOJIBL.
OBITY; ONIPENEIATh YPOKa U CTaBUTh 1abopaToOpUu M | yernapenue
HOHATHS OKECTKOCTh | 33129, HEOOXOIMMBIC ObITY. KECTKOCTH.
BOJBI», «IIOCTOSIHHAS JJIsI €€ MOCTHOKEHUS; JI. om. Ne 4,
KECTKOCTD BOJIBI, IJIAHKPOBATh CBOIO O3HaKOMJICHHE
«BpEMeHHas IeATeNLHOCTD U c
KECTKOCTD BOJIBIN; IIPOrHO3UPOBATE €& MHUHEpaTbHbIM
npeJyIarath Coco0bl | pe3yibTaThl; padoTaTh B 1 BOJIaMHU.

YCTpaHECHUS
KECTKOCTH BOJIBI;
MPOBOJUTH,
HAOJIOATh U
OITMCEHIBATh C
MIOMOIIIBIO POJTHOTO
SI3BIKA U SI3BIKA XUMUH
XUMHYECKUI
SKCIIEPUMEHT,
UJUTFOCTPUP YOI
CIOCOOBI YCTpaHEHUS
KECTKOCTHU BOJIBI;
COCTaBJIATh YPABHEHHUS
peakuuid,
ITO3BOJISIOIINX

COOTBETCTBHUU C
U3Y4ECHHBIMU
aNropuTMamu
NENUCTBUM, CBEPATH CBOU
JNEUCTBUS € LIETBIO U
IpU HEOOXOTUMOCTH
KOpPPEKTUPOBATh
OLINOKH
CaMOCTOATEIIBHO.
KommyHukaTuBHbIE:
CTPOUTH pEUYEBBIC
BBICKA3bIBaHUs B
YCTHOW U MUCbMEHHOMN
¢dopme; BbIpaxkath U




YCTPaHUTb KECTKOCTh
BOJIBI;
XapaKTepU30BaTh
0COOEHHOCTH
CTPOEHUS, CBOMCTB U
00J1aCTH TPUMEHEHUS
KUIKUX KPUCTAIIOB.

apryMeHTHpOBAaTh
JUYHYIO TOUKY 3PEHUS.

14/
14

TBépabie
BellecTBa.
KomOunupoBanu
Bl YPOK.

OcobeHHOCTH
CTpPOEHUS,
XapaKTEpHBIE I
TBEPIOTO COCTOSHUSA
BCIICCTBA.
Kpucrannuueckue u

amop(QHbIe BelIecTBa.

[Ipumenenue
aMOp(HBIX BEIIECTB.
OTHOCHUTEIBHOCTh
HEKOTOPBIX
XAMHYECKHUX
MMOHSTHUH.

Hayuutscs
XapaKTepu30BaTh
CTPOEHUE U CBOMCTBA
TBEPJIBIX
KPUCTAJUTMYECKUX U
aMOp(HBIX BEIIECTB;
MPUBOIUTH TIPUMEPHI
KPUCTAITTNYECKHUX U
aMOp(HBIX BEIIECTB U
OTHCHIBAThH 00JIaCcTH
WX IPUMEHEHHUS;
XapaKTepu30BaTh
OTHOCUTENIbHOCTh
HEKOTOPBIX
XAMHUYECKUX TOHSTHUMN

ITo3naBaTeJbHBIE:
OCYIIIECTBIIATH
CpaBHEHUE, CO3/1aBaTh
0000111eHNS,
yCTaHABJIMBAThH
aHAJIOTHH, TIPOBOJIUTH
HaOI0icHUE, AeIaTh
BBIBOJIBI; ITOJTYYaTh
nHOpMAIIHIO U3
Pa3IMYHBIX
HCTOYHHUKOB,
CTPYKTYpUPOBATh U
npeoOpa3oBbIBaTh €& U3
0JTHOM (hOPMBI B
JIPYTYIO, B TOM YHCIIE C

[Tonnmanue
3HAYMMOCTH
€CTECTBEHHO-
HAaY4YHBIX 3HAHUH
JUTSL peleHust
MIPAKTUYECKHUX
3a/ay.

JdeMoHcTpanu
"

O06pa3ibt
aMop(HBIX
BEIIIECTB.
O06pa3sib
KPUCTAILTUIECK
UX BEIICCTB.

Iudposas
naboparopust

Releon ¢
ATIAKOM
TeMIIepaTypbl/
JATYUKOM
BBICOKOU

TEMIEPATYPHI..

§10




(meneHue XuMHUIECKON
CBSI3M Ha THIIHI,
B3aMMOOOYCIIOBIEHHOC
Th (PU3UUECKHUX
CBOKCTB BEILECTB U
THIIA
KPUCTAIUIMYECKOMN
pEWIETKH, AETIEHUE
MOJINMEPOB Ha
OpraHuyecKue u
HEOpPTaHWYECKUE U

7p.)

MIPUMEHEHHUEM CPEJICTB
HKT.

PeryasiTuBHbIie:
hopmMyIupOBaTh 1EIb
ypOKa U CTaBUTh
3aJ1a41, HEOOXOIUMEIE
JUISL €€ IOCTHIKCHMS,
IJIAHUPOBATH CBOIO
NEeSATEIbHOCTD U
MPOTHO3UPOBATh €€
pe3ynbTaThr; paboTaTh B
COOTBETCTBHH C
W3yYEHHBIMU
IropuTMaMu
NENUCTBUM, CBEPATH CBOU
JNEUCTBUS € LIETBIO U
pH HEOOXOTUMOCTH
KOPPEKTUPOBAThH
OIIMOKHU
CaMOCTOSITENILHO.
KommyHukaTnBHbIE:
CTPOUTH peUeBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOM
¢dopme; BbIpakaTh U
apryMeHTHPOBATh
JTUYHYIO TOYKY 3PEHHUS;
a/IeKBaTHO

BOCIIPHHUMATh
COOOIIIeHNS
00yJaronmXxcs.
15/ JucnepcHble TousTre o Hayuntscs IMo3naBaTebHBIE: Jemonctpauu | Lndposas §11
15 CHCTEMBI. JMCTIEPCHBIX KJIacCU(pULIUPOBATH OCYILIECTBIIATD Ilonmmanne u n1aboparopust
VYPOK OTKPBITUS | cperemax. JIMCTIEPCHbIE CHCTEMBl | CPaBHEHHE, co3/laBath | SHa1HMOCTH OG6pasIb! Releon ¢
HOBOTO 3HAHHS. | JTycriepchas asan | 11O arperaTHomy 00001meHus, CCTCCTBCHHO- | pasnuunbIx JTaTIUKOM
JMCTIEpCHOHHAS! COCTOSIHUIO, Pa3Mepy | YCTaHAaBIIMBATh HayqHBIX SHAHUK | nycnepenbix | omruyeckoit
cpena. gactuil (assr; aHAJIOTHH, IPOBOUTE | 771t PCIICHIA CHCTCM: IJIOTHOCTH.
Kraccudbuxanms XapaKTepH30BaTh HaGJTI0/IeHue, JeN1aTh Z;)a;:iqecxnx SMYNbCHIA,
JMCIIEPCHBIX cucTeM | CTPOGHHE M CBOKCTBA | BBIBOJIBI; IOMYYaTh a CYCIEH3UH,
FOMOTECHHBIX U TPOMBILIICHHOCT | re et u 30meid.

B 3aBUCHUMOCTH OT

nHpopMaIuio u3

1, CEITbCKOM




arperaTHoro
COCTOSIHUS
JCTIEpCHOM (pa3bl 1
JACTIEPCUOHHOMN
cpensl. ['omorennsie
U TETEPOTCHHbIE
JIUCIIEPCHBIE
CUCTEMBI.
I'pyboaucnepcHsie
CHUCTEMBI: IMYJIbCHH,
CyCIEH3UH,
a’pO30JIU; UX
MPEJICTaBUTENN U
3HA4YCHHE.
ToHkoaHuCIEPCHBIE
CUCTEMBIL: TN U
30J11; UX
MIPEACTABUTENHN U
3HA4YCHHUE.
Konmounusie
CHUCTEMBI, X
OTJINYUSA OT
MCTUHHBIX
pactBopoB. D dexT
Tunpana. ['enu:
MUIIEBHIE,
KOCMETHUYECKHE,
MEIULUHCKHE,
OMOJIOTHYECKHE U
MUHEpaIbHBIE; UX
MPEACTaBUTENN U
3HA4YCHHE.
Koarymnsamusa.Cunepes
uc.

FeTepOI‘eHHBIX CHUCTEM,
KOJUIOMIHEIX CHCTEM;
OIIMCBhIBATH OTJINYNA
KOJUIOMIHBIX CUCTEM
OT UCTUHHBIX
pacTBOPOB;
XapaKTepU30BaTh
3HAYECHUE KOJUIOUIHBIX
CUCTEM B IIPUPO/IE,
MIPOMBIIIIICHHOCTH,
MEIUIUHE, B
IIOBCEIHEBHOM KU3HU.

pa3IMYHBIX
HCTOYHUKOB,
CTPYKTYypUPOBATh U
npeoOpa3oBHIBATh €€ U3
oJHOH (OopMBI B
IPYTYIO, B TOM YHCIIE C
IIPUMEHEHUEM CPELICTB
HKT.

PerynasiTuBHbIe:
(hopmMyIupOBaTh 1EITb
YpOKa U CTaBHUTH
3aJ1a41, HEOOXOIUMEIE
JUISL €€ TOCTHIKECHMS,
IJIAHUPOBATH CBOIO
JESTENBHOCTD U
MPOTHO3UPOBATh €€
pe3yJbTaThl; paboTaTh B
COOTBETCTBHH C
W3YYCHHBIMU
aIropuTMaMu
NENCTBUM, CBEPATH CBOH
JNIEUCTBUS € LIETBIO U
IpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OLINOKH
CaMOCTOSITENILHO.
KommyHukaTuBHbIE:
CTPOUTH peueBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOM
¢bopme; BbIpakaTh U
apryMeHTHPOBATh
JTUYHYIO TOYKY 3PCHUS;
a/IeKBaTHO

XO035MCTBE, B
MEIUILINHE, B
ObITY.

D¢ ekt

Tunnams.

JI. om. Ne 5.
O3HaKOMIICHHE
v
JUCTIEPCHBIMH
CHCTEMAaMHU.

BOCIIPUHUMATh
COOOIIIeHNS
00y4aroIuXcs.
16/ Cocras OTImame cMeceif oT Hayuutbcs ITo3naBaTejbHBIE: [udposas §12
16 BemecTBa. CMecl xyMmyecKmx (GhOopMyIHMpOBaTh 3aKOH | CO3AaBaTh 00OOIICHNUS, Tlonumanne naboparopus
COCTHHEHHUIA. TIOCTOSIHCTBA COCTAaBa | YCTAHABJIMBATh SHATMOCTH Releon ¢

€CTCCTBCHHO-




KomOunupoBanu
Bl YPOK.

T'omoreHurie u

reTepOreHHBIC CMECH.
MaccoBas u 00bEMHAs

JTOJTU KOMITOHEHTA B
cmecu.lIpumecn.
Brnusitnue npumeceit

Ha CBOICTBA BEILIECTB.
MaccoBas 1 00péMHasA

JIOJIU IPUMECEN.
Knaccuduxarus

XHUMHUYCCKHUX BCIICCTB
1O CTCIICHU YUCTOTHI.

BCIIECTB; HAXOOUTh
OTIIMYHS CMECEH OT
XHUMHYECKHX
COeIMHEHNM;
yCTaHABIIMBATh
3aBUCUMOCTH MEXKTY
pa3IUYUsIMU B
(bU3UIECKUX
CBOMCTBaX
KOMITOHEHTOB CMeceH
U CII0CO0aMH MX
paszeneHus; OTpaxkaTh
COCTaB CMeceil ¢
ITOMOIILIO TTOHATHS
«os» (MaccoBas v
00BbEMHas),
IIPOU3BOJUTH PACUETHI
C UCIOJIb30BaHUEM
9TOrO IIOHATHUS.

aHAJIOTHH,
OCYILIECTBIISTh
KJ1accu(UKaLuio,
JIeNaTh BBIBOJIBI;
HCII0JIb30BaTh 3HaKOBO-
CUMBOJINYECKUE
CPEICTBA 7Sl PELICHUS
3azad.

PerynasiTuBHble:
dbopmMyIupOoBaTh 1EITb
YpOKa U CTaBUTh
3aJ1a41, HEOOXOIUMEIE
JUISL €€ TOCTH KCHMS,
IJIAHUPOBATH CBOIO
JESTENBHOCTD U
MPOTHO3UPOBATh €€
pe3yibTaThl; paboTaTh B
COOTBETCTBHH C
U3Y4EHHBIMU
aIropuTMaMu
NENCTBUM, CBEPATH CBOH
JNIEUCTBUS € LIETBIO U
IpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OLINOKH
CaMOCTOSITENILHO.
KommyHukaTuBHbIE:
CTPOUTH peUeBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
¢dopme; BbIpaxkath U

Hay4HbIX U
MaTeMaTHYEeCKUX
3HAHUU B
IOBCEIHEBHOMU
JKU3HH, TEXHUKE,
MEIUITHHE IS
penieHus
MPAKTUYECKUX
3aj1ad.

IaTIHKOM
3JIEKTPOTIPOBO
IHOCTH.

apryMeHTHpOBATh
JIMYHYIO TOUKY 3PEHHS.

17/ O0001IeHuEe U DuUKCUpPOBaHUE Hayuutbcs npumensts | Ilo3naBaTebHbBIE: pEIIUTH

17 CHCTEMATH3ANUNSA| WHIMBHIYaTbHEIX TIOJTy4eHHbIE 3HAHUSA B | HCIIONB30BATh 3HAKOBOE Dopmuposanue u3
3HAHMIA 110 TeMe | 3aTpyIHEHHI B COOTBETCTBUH C MOJIENTUPOBAHHE; A06pOCOBECTHOTO BapUaHT
«CTpoenue yueGHOi peraeMoii 3amaueii: OCYIIECTBIIATH OTHOILICHHA K B K.p.
BEILECTBAY. JIESITETLHOCTH; OIMCHIBATH U CpaBHECHHE, YYCHHUIO U YMGHI:ISI
Ypok pediiekcun.| ocyiecTBiIeHre XapaKTepH30BaTh KITacCH(pHUKAIHIO, YNPaBJIATh CBOCH

caMoaHaJin3a u

ctpykrypy [ICXD;

co3JaBaTh 0000IICHMS,




CaMOOLICHKHU
o0pa3oBaTeNbHbBIX
JNOCTHKECHUM MPHU
BBIITOJIHEHU U
3aJaHUH 110 TEME
«CTtpoenue
BEILIECTBAY; PEIICHUE
pacUETHBIX 3a7a4 C
MIPUMEHEHUEM
MTOHSATHUS «IOJS».

000011aTh MOHATHUS «S-
opOuTaIBY, «P-
opburanby, «d-
opOuTaIBY,
«KOBaJICHTHAsI
HETOJISIPHAS CBA3bY,
«KOBaJICHTHAsI
MTOJISIPHASL CBSA3bY,
«UOHHASI CBSI3bY,
«BOJIOPOJHAS CBSI3bY,
«MeTallTnYecKas
CBA3bY», «MOHHAs
KpUCTaJUTMYECKast
pemeETKay, «aTOMHAs
KpUCTaJUTMYECKast
pemeTKay,
«MOJIEKYJIsIpHAast
KpUCTAJUITMYECKas
pelmeTKay,
«MeTaJlIn4YecKas
KpUCTaJUTMYECKast
peETKaY;
OTrpaHUYMBATh MOHSATHUS
«XMMHYECKas CBA3bY,
«KPUCTAILTUYECKAS
peIIETKa.

yCTaHABIIMBATh
aHaJIOTUH, JAeNaTh
BBIBOJIBI.
PeryasitTuBHbIe:
(bopMynHupoBaTh 11ETh
yYpOKa U CTaBUTh
3a7a41, HEOOXOIMMEIE
JUISL €€ TOCTHIKECHMS,
IJIAHUPOBATh CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUU C
W3Y4YECHHBIMU
IrOPUTMAMHU
JEWCTBUM, CBEPSITH CBOU
JEUCTBUSA € LIEJIBIO U
pU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIMUOKH
CaMOCTOATEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dbopme; BeCTH AUAIOT U
y4acTBOBaTh B
TUCKYCCUU TSI
BBISIBJICHHSI PA3HBIX
TOYEK 3pEHHUS Ha
paccMaTpuBaeMyto
nHpopMaIuio;
BBIpAXaTh U
apryMeHTHPOBATh

JINYHYIO TOYKY 3PEHUS.

O3HaBaTEILHOMN
NEITENbHOCTRIO.




18/
18

1.1.1
1.3
4.3

KonTtpoabnasn
padora Nel no
TeMe «CTpoenne
BellecTBA».
YPOK KOHTpOJIA
3HAHWM.

Hayuutbcs npumeHsaTsh
3HAHUS, TOJTyYEeHHbBIE
IIPU U3Y4YEHUH TEMBI,
IIPU BBITIOJIHEHU U
1a00paTOPHBIX OIBITOB
Y MPAKTUYECKOMN
paboThI: ONUCHIBATH U
XapaKTepu30BaTh
cTpykTypy [ICXD3;
0000111aTh TOHATHSIKS-
opouTanby, «p-
opOuTanby, «d-
opouTaIbY,
«KOBaJICHTHAas
HETOJISIpHAs CBS3bY,
«KOBaJICHTHAs
MOJISIPHAS CBSI3bY,
«WOHHAs CBSI3bY,
«BOJIOPOJIHAS CBA3bY,
«MeTajInyecKas
CBSI3bY», «MOHHAs
KpUCTaJJTH4YecKast
peLETKay, «aTOMHas
KpUCTaJJTH4YecKast
pemeTKay,
«MOJIEKYJISIpHAsT
KpUCTaJlJIN4YecKast
pemeTKay,
«MeTajuInyecKas
KpUCTaJJTHYecKas
peleTKay;
OTpaHUYUBAThH TOHATHUS
«XMMHYECKast CBA3bY,
«KpHUCTaITn4YecKas
peleTKay.

ITo3HaBaTe/IbHBIC:
HCIOJIb30BaTh 3HAKOBOE
MOJEIIUPOBAHUE;
OCYILIECTBIISTh
CpaBHEHHUE,
KJIacCU(PUKAIIHIO,
co3/1aBaTh 000OIIECHUS,
YCTaHaBIIMBATh
aHaJIOTUH, JIeNlaTh
BBIBO/JIBI.
PeryasiTuBHblie:
IUIAHUPOBATH BpPEMS
BBITTIOJTHEHUS 3aJIaHUM;
BJIa/IETh HaBbIKAMU
CaMOKOHTPOJIS,
CaMOOIICHKH, PUHSATHUS
peLIeHu 1
OCO3HaHHOTO BhIOOpa B
y4eOHOU U
MO3HABATEJIbHOMN

NS TETLHOCTH.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
MUCEMEHHOU (hopme.

®opMupoBaHue
OTBETCTBEHHOTO
OTHOIICHUS K
YUEHHIO,
TOTOBHOCTH U
CIOCOOHOCTH K
CaMOpa3BUTHUIO
Ha OCHOBE
MOTHBAIIHH K
O0Oy4eHHIO U
MMO3HAHMUIO.

HE
3aJaHO

Tema 2. Xumnueckne peakuuu. (84)




1/
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IlonaTue o
XUMHYeCKO
peakumu.
Peakumu, naymm
0e3 H3MeHeHus
COCTaBa BellecTH
KomOunupoBanu
Bl YPOK.

XUMHUYECKUe
peakuuu, uin
XUMHUYECKHE SBIICHUSI.
AnnoTponusi.
AmnoTponHsie
MoauUKAIIIH, HITH
BUJIOM3MEHEHUS,
yriepoa, cephl,
doctopa, onoBa u

Kuciopozaa. izomepsl.

H3omepus. Peakuuun
MU30MEpU3AIIIH.
[Iprunnb
MHOT000pa3us
BELIECTB: AJUIOTPOIUS
U U30Mepus.

Hayuutscs onpenensats
MMOHATHE «XUMHYECKAs
peaKLus»,
«QILTOTPONHSY,
«aJIOTPOTHBIE
MoauUKAITIN,
«A30MEPBIY;
ONUCHIBATH PEAKIINH,
npoTekaromue 0e3
N3MEHEHHS COCTaBa
BEILIECTB: PEAKIUU
B3aUMOIPEBPALICHUS
AJUTOTPOITHBIX
BUJIOU3MEHEHUN
OJHOI'0 U TOI'O JKE
XHMHYCSCKOTO
3JIeMEHTa, PeaKINu
HW30MEPU3AINY;
XapaKTepU30BaTh
SIBJIEHUE AJITIOTPOIUU U
M30MEepHU3aIiu KaKk
MPUYHHBI
MHOT000pa3us
BEIIIECTB; MPUBOAUTH
MIPUMEPBI
AJUIOTPOITHBIX
BHUJOU3MECHEHUU
METaJJIOB B
HEMETAJVIOB U PEAKLINI
HW30MEPU3AINY;
pacKpbIBaTh
OTHOCUTEIHLHOCTh
JICIICHUS DJIEMEHTOB Ha
METaJUThl 1 HEMETaJIJIBL.

ITo3HaBaTe/IbHBIC:
OCYILIECTBIISTh
CpaBHEHUE, CO3aBaTh
000011IeHNS,
YCTaHABIIMBATh
aHaJIOTUH,
KJ1accu(UIMpoBaTh,
MIPOBOAUTD
HaOIIOIEHNE, NeIaTh
BBIBO/IbI;
CTPYKTYypUPOBATh U
MHTEPIPETUPOBATH
uH(pOpMaIHIO,
MPE/ICTAaBICHHYIO B
pa3nuyHbIX (hopMax.
PeryasitTuBHbIe:
(dbopmMynHupoBaTh 11EeTh
yYpOKa U CTaBUTh
3a7a41, HEOOXOIMMEIE
JUISL €€ TOCTHIKECHMS,
TUTAHUPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUU C
W3Y4YECHHBIMU
AIrOpUTMaMHU
JEWCTBUM, CBEPSITH CBOU
JEUCTBUSA € LIEJIBIO U
pU HEOOXOTUMOCTH
KOPPEKTUPOBATH
OIMUOKH
CaMOCTOATEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
(dhopme; BeIpaKaTh U
apryMEeHTHUPOBATH
JIMYHYIO TOUKY 3PEHHUSL.

[Tonnmanue
3HAYUMOCTHU
€CTECTBEHHO-
HAaY4YHBIX 3HAHUH
JUTSL PeTleHUs
MPaKTUYECKUX
3ajzad;
dhopmupoBaHue
YMEHHUS
IPaMOTHOTO
oOparieHus ¢
BELIECTBAMH B
XUMHYECKON
1abopaTOpUH U B
ObITY.

JdeMoHcTpanu
u
IIpespamenue
KpacHOro
docdopa B
OebIii.
Mopenu H-
OyraHa u
n300yTaHa.

Hudposas
nabopaTopus

Releon ¢
TATYIUKOM
BBICOKOU

TEMIEPaTypPHI.

§13
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Knaccnpurxanus
XHMHUYECKHX
peaxkuuii,
NMPOTEKAIOLINX C
H3MeHEeHUueM
COCTABA BEIECTH
KomOunupoBanu
Bl YPOK.

Peakuuu paznoxeHus,
COCIMHEHMUS,
3aMelIeHus] 1 oOMeHa
B HEOPraHUYECKOU
xuMuHn. Peaknu
MPUCOEIUHEHHUS,
OTILETUICHHUS,
3aMelIeHus u
M30MepHU3aluu B
OPraHU4YeCKON XUMHH.
Peakmuu
MOJIMMEPU3AIUU KaK
YACTHBIN ClTydail
peaKkuuit
MIPUCOETUHEHMUS.
DK30- U
SHIOTEPMHUYECKHUE
peaKkiuu.
TepMoxumMuueckue
ypaBHeHus. Pacuér
KOJIMYECTBA TETUIOTHI
0 TEPMOXUMHUYECKUM
YPAaBHEHUSM.

Xapakrepus3oBaTb U
KJIacCU(PUITUPOBATH
XUMHYECKHUE PEAKITUI
0 MPU3HAKaM: YUCIIO
U COCTaB
pearupyroumux 1
00pa3yrImuxcs
BEIIIECTB; TEIJIOBOI
3¢ (deKT; Mpou3BOIUTH
BBIYHCIICHUS 110
TEPMOXUMHUIECCKIM
YpaBHEHHUSIM.

ITo3HaBaTe/IbHBIC:
HCIOJIb30BaTh 3HAKOBOE
MOJEIIUPOBAHUE;
OCYILIECTBIISTh
CpaBHEHUE, CO3aBaTh
000011IeHNS,
YCTaHABIIMBATh
aHaJIOTUH,
KJ1accu(UIUpoBaTh,
MIPOBOAUTD
HaOIIOIEHNE, NeIaTh
BBIBO/IbI;
CTPYKTYypUPOBATh U
MHTEPIPETUPOBATH
uH(pOpMaIHIO,
MPE/ICTAaBICHHYIO B
pa3nuyHbIX (hopMax.
PeryasituBHble:
¢dbopMynHupoBaTh 1EeTh
YpOKa U CTaBUTh
3a71a41, HEOOXOIMMEIE
JUISL €€ TOCTHIKECHMS,
TUTAHHPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUU C
W3Y4YEHHBIMU
IrOpUTMaMHU
JEWCTBUM, CBEPSITH CBOU
JEUCTBUSA € LIEJIBIO U
pU HEOOXOTUMOCTH
KOPPEKTUPOBATH
OIHUOKHU
CaMOCTOATEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dbopme; BeCTH AUAJIOT U
y4acTBOBATh B

[Tonnmanue
3HAYUMOCTHU
€CTECTBEHHO-
HAaY4YHBIX 3HAHUH
TUTSL PeIeHUs
MPaKTUYECKUX
3a/1a4;
dhopmupoBaHue
YMEHHUS
IPaMOTHOTO
oOparieHus ¢
BELIECTBAMH B
XUMHYECKON
J1a00paTOpUH U B
ObITY.

JdeMoHcTpanu
u

Paznoxenune
TUIPOKCHUIA
meau (II) mpu
HarpeBaHUH.
Peaknus
HEeUTpaIn3alny|

BsanMonelicTs
e voja c
AITFOMUHUEM.
BzaumogeiicT
W€ IIMHKA C
COJISTHOM
KHCJIOTOH.

JI. om. Ne 6.
Peaknus
3aMeIeHUs
MEJIH JKeJIe30M
B pacTBOpE
MEJIHOTO
KyIopoca.

Hudposas
nabopaTopus

Releon ¢
JATYAKOM
AIIEKTPOTIPOBO
JTHOCTH,
JaTYUKOM
OKHMCIIMTEILHO-
BOCCTAHOBHUTCII
BHOT'O
IIoTcHIala.

§14




JUCKYCCUU IS
BBISIBJICHUSI Pa3HbIX
TOYEK 3PEHUsS Ha

paccMaTpUBaeMyIo
uH(pOpMaIHNIO;
BBIPAXKaTh U
apryMeHTHPOBATh
JIMYHYIO TOUKY 3PEHHS.
3/ Cxkopocrtb Tonstre o ckopocty | HAYIHThCS IlosnaBaTenbHBIE: - Jdemouncrpauu | Lindpposas §15
21 XHMHYECKOii XUMHUECKUX peakitnii.| ONPEACTATS NOHATHS | OCYIIECTBIATS OHMMAHMNC u naboparopust
peakunum. 34aBHCHMOCTD «CKOPOCTh KJ1accu(uKanuio, 3HaYUMOCTH B3aumopeiicts | Releon ¢
KomOHHMPOBaHH | cxopocty peakwum or | XMMHUECKOM co3/1aBaTh 0000IEHNS, ;ZTGCHT;?;O;HHVI M€ PaCTBOPOB | JaTYUKOM
BIH YPOK. KOHLIEHTpALHH, peaKIum», yCTaHaBJINBATh I[JIZI;CI.HGHHSI KHCHOT | ONTHYECKOH
JABIIEHNS, «TOMOTE€HHBIE aHAJIOrMU U IPUYNUHHO- DAKTHHECKIX OJIMHAKOBOH | IJIOTHOCTH.
TeMIepaTyphl, peaKIum», CJI€/ICTBEHHBIE CBA3H, sanau: KOHLIEHTPAIUH
NPUPOIBI «TEeTEpPOreHHBIE JIeNaTh BBIBO/IBI, (l)OpM;/IpOBaHI/Ie c
pearnpyommx peaKIum», CTPYKTYpUPOBATH U O/IMHAKOBBIMH
BEIIECTB, IIOMmANH ix| {KaTaln3aTopy, VHTEPIPETHPOBATH YMCHHUA rpaHyIamMu
COIIPUKOCHOBEHUSL. «(hepMeHTBD, uH(pOpMaIHIO, r%aMOTHOFO LMHKA.
3akoH feiicTyiomux | HRTIGHTOPBI; TIPE/ICTABIEHHYIO B 0OpallCHUA € BiaumoeiicTs
MACC. XapaKTepU30BaTh pasIMyHBIX hopmax. BCIICCTBAMI B | ye onuHaKOBBIX

(hakTOpBI, BIMUSIONTNE
Ha CKOPOCTh PEaKIIUU;
dhopmynupoBaTh
npasuiio Bant-TI'odpoda;
XapaKTepU30BaTh POJIb
KaTaan3aTopos,
WHTUOUTOPOB,
(dbepMeHTOB B
COBPEMEHHOM
MIPOU3BOJICTBE, B
MUILIEBON
MIPOMBIIIIJICHHOCTH, B
MEIUIHE, B
nporeccax
KHU3HEIEATSIILHOCTH
OpPTraHHU3MOB.

PeryasituBHbIe:
(bopMynHupoBaTh 11ETh
YpOKa U CTaBUTh
3a7a41, HEOOXOIMMEIE
JUISL €€ TOCTHIKECHMS,
TUTAHHPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€

pe3yibTaThl; paboTaTh B

COOTBETCTBUU C
U3y4YEHHBIMU
aIropuTMamu

JEWCTBUM, CBEPSITH CBOU

JIEUCTBUS C IIEIBIO U
pU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIINOKU
CaMOCTOSTEIIBHO.
KomMMmyHuKaTuBHbIE:

XUMHYECKON
1abopaTOpUH U B
ObITY.

rpaHyJ IUHKA C
CEpHOM U
YKCYCHOM
KHUCIIOTOM
OJIMHAKOBOU
KOHIICHTPALIUU.
BsanMonelicTs
ue pacTBopa
CepHOU
KHCIIOTHI C
OKCHIOM MEIIH
(ID).
BsanMonelicTs
HE€ COJISTHOM
KHCJIOTEI C
rpaHyiamu,
KPYIHBIMHA
OITMIIKaMH U

TTOPOIITKOM




CTPOUTH PEUEBHIC [IMHKA.
BBICKA3bLIBaHUA B JI. omm. Ne 7.
YCTHOM Y IMCbMEHHOMN ITonyyenue
(dbopMe; BeCTH JTHAJIOT U KHCIIOpO/Ia
y4acTBOBAaTh B pa3ioKeHUEM
JTUCKYCCHH TSI MEePOKCHIA
BBISIBJICHHSI PA3HBIX BOJIOpOJIA C
TOYEK 3PCHHUS Ha [IOMOILIBIO
paccMaTpuBaeMyro oKcHIa
nHpopMaIuio; Mmaprasxma (IV)
BEIPAXaTh U U KaTajasbl
apryMEHTHPOBATH CBIPOTO
JMYHYIO TOYKY 3pEHUS. KapTodes.
JI. om. Ne §
ITonyyenue
BOZIOpOJIa
B3aHMOJCUCTBY
€M KHUCJIOTHI C
LIUHKOM.
4/ OopaTuMocTh Hayuutwcst onpenensats | [lo3HaBaTeIbHBIC: emoucTpauu | lHndposas 16
paTUMBIC U n
22 XHMHYECKOM HOHSTHUA CTaHaBJINBaTh OHMMaHHC " jmaboparopus
HeoOpaTUMBbIe y
eaKIuu. «HEOOpaTHMbIE NPUYUHHO- SHATUMOCTH Peakuuu Releon ¢
peaKIuu. )
XumMuueckoe XUMHUIECKOe peaKIum», «00paTuMbIe| CIIEACTBEHHBIE CBSI3U; CCTCCTBCHHO- _ | unymme Mexay| JaT4uKkoM
paBHOBeCHE M | papHoBecHe 1 peaxium, OCYIIECTBIIATH Hay4qHBIX SHAHUHM | yacrgopamMm | omTHuecKoit
CIIOCOOKI €ro CIIOCOOBI €ro «XUMHUUYECKOE CpaBHEHUE, CO3/1aBaTh AJIA pCIICHUS ANEKTPOJIUTOB | MJIOTHOCTH.
CMeIeH s, CMEIIICHNMS Ha paBHOBeCHE; 0600111IeHNS, HPaKTHICCKIX c
KoMOunupoBanu mpuMepe mosydenust | HPeACKasbIBaTh YCTaHABIIMBATh 3ajad; o0Opa3oBaHUEM
Bl YPOK. avmuaka. CHHTes BO3MOYKHOCTb aHAJIOTHH, opmupoBanme ocajika, raza u
aMMHaKa B MPOTEKAHUS PEAKIUIt KIIaCCU(UITUPOBATH, YMCHUA BOJEL.
MIPOMBILIJIEHHOCTH. HNOHHOTI'O O6MeHa Ha IIPOBOIUTH F%aMOTHOFO
Ioustue 06 OCHOBE TIpaBUJIa HabOmoenue, nemarp | OCPAMICHHUA €
OIITUMAJIbHBIX beprone; BbIBO/IBI, BemeCTBaMI:I B
YCIIOBUSAX IPOBEINECHUSA XapaKTCpPU30BaTh CTPYKTYpHPOBATh U XHg/IHLIeCKOH
TeXHOJIOIHUECKOro (aKTOpHI, BIMSIONINE | HHTEPIPETHPOBATH ga Oparopun u B
Tpomecca. Ha CMeElIeHUe nH(pOpMAIIHIO, BITY.

XAMUYECKOr0
paBHOBECHUS:
H3MEHEHHE
paBHOBeCHBIX
KOHIEHTPALINI

IIPEJCTABICHHYIO B
pa3nuyHbIX (hopMax.
PeryasitTuBHble:
¢dbopMynHMpoBaTh 11ETh
yYpOKa U CTaBUTh




BEILIECTB, N3MECHEHHE
JTaBJICHUS, N3MCHEHHE
TEMIIEpaTyPhI;
MPOTHO3UPOBATH
CMEIICHHEC
XHUMHYECKOTO
paBHOBECHSI HA OCHOBE
npununa Jle
IIaTense;
XapaKTepU30BaTh
OIITUMAJIBHBIC yCJIOBI/ISI
MPOBEJICHUS PEAKIUU
CHHTE3a aMMHaKa M3
a30Ta M BOAOPOJA Ha
OCHOBE 3HaHUM O
3aKOHOMEPHOCTSIX
MPOTEKAHUS
XUMHYECKUX PEAKIUH.

3a7a41, HEOOXOIMMEIE
JUIsL €€ TIOCTHKECHMS,
IJIAHUPOBATh CBOIO
JeITEIBHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBHH C
W3y4EeHHBIMHU
aNropuTMamMu
JEWCTBUM, CBEPSITH CBOU
JIEUCTBUS C IIEIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIINOKU
CaMOCTOSTEIILHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKAQ3bIBaHHS B
YCTHOW U MUCbMEHHOMN
(dhopme; BeIpaKaTh U

apryMeHTHPOBATh
JIMYHYIO TOUKY 3PEHHS.
5/ Poanb BOABI B Ponb BozEI B Hayuutbcs onpenensats | Ilo3HaBaTeabHbIE: I Jemoncrpamnu | L{upposas §17
23 XHMHYECKHX TIPEeBPAIICHUH TIOHATHUS KIIacCH(UIIPOBATE, OHUMAHNC n naGoparopus
peakuusx. BEIIECTB. «3NEKTPOIIUTHI, OCYIIECTBIIATH 3HaIMMOCTH O6pa3isl Releon ¢
Kom6unupoBanH | Knaccubuxamms HEIIICKTPOIUTBI» cpaBHeHMe, co3aBarp | CCTCCTBCHHO- KPHUCTAIIOTHIP| TaTIAKOM
1T P ) o

BIH YPOK. BEILIECTB 110 «CTEIeHb 000011eHus, HayHqHBIX SHAHAM | a70p, JIEKTPOIIPOBO

PACTBOPHMOCTH B SJIEKTPOMTUYECKON | yCTaHABJIMBATE JULA peHICHHA VcneiTanue | JHOCTH ,

BOJIC: PACTBOPUMBIE, | AMCCOLIMALIMMY, aHATIOrHH, IPOBOuT | MPAKTHHACCKHX PacTBOPOB JATIAKOM

MAJIOpPaCTBOPHMBIC H | «KPHCTAJLIOTHAPAThIY; | HAGMIO/IeHue, aenath | SoAad HEYIEKTPOJIUTO| TEMIIEPATYPEI.

MMPAKTUYCCKU KJIaCCI/I(bI/II_[I/IpOBaTL BBIBOJbI, (bopMHpOBaHHe B U

HepacTBOPHMEIE. BEIIECTBA 10 CTPYKTYpUPOBATH U yMCHHS 37IeKTPOJTUTOB

PacTBOpeHUe KaK PACTBOPHMOCTH B BOJIC; | HHTEPIPETHPOBATh r%aMOTHOFO Ha

(DH3MKO-XHMHUECKHII | XaPaKTEPH30BATH uH(OpMAaIHIO, OOpallCHIA € 3JIEKTPOIPOBOJL

Tpomecc. pacTBOpeHHME KaK TIpeICTABIEHHYIO B BEIECTBAMI B | gocrp,

DIIEKTPOJIHUTHL. (GU3HKO-XMMUYECKHH | pasTHYHBIX popmax. | XAMHHUCCKOH 3aBHCHMOCTB

. . nabopaTtopuu U B

Cremnenb TpoIecc; PeryasiTHBHBIE: . CTEeTeHn

SJIEKTPONUTHYECKON | XapaKTEPU30BATH dopmynuposats nenp | OPY: 3JIEKTPOIUTHYE

TTHCCOIMAITIH. KHCIIOTHI, OMCHOBaHHMS, | YPOKa U CTABUTh CKO

CuIlbHBIE U cl1a0bIe conu ¢ mo3urui TOJI; | 3agaun, HEOOXOAMMEIE IHUCCOLIUAINA

b




DIIEKTPOJIUTHI. COCTaBIISATh YPABHEHUS | AJIs €€ JOCTIKEHHUS, YKCYCHOM
KucnoTsl, ocHOBaHUS, | peakIuit TUTAHUPOBATH CBOIO KHUCJIOTHI OT
comiu B cBete TO/I. HEOPTraHUYeCKUX U NesTeNbHOCTD U pa3baBIeHUS
Peakiuu ruziparaiiy. | OpraHU4ecKrX BEUIECTB | IPOTHO3UPOBATH €€ pacTtBopa.
C y4aCTHEM BOJBIL; pe3yibTaThl; paboTaTh B B3aumopeicrs
OIMCBIBATH POJIb BOJBI | COOTBETCTBHUH C ue JIUTHS U
B JKUBOU U HEKUBOU HU3y4EHHBIMU HaTpHUs C
MPUPOJE. aNropuTMamMu BOJIOM.
NEUCTBUM, CBEPATH CBOU ITonyyenue
JNIEUCTBUS € LIETBIO U OKCHa
pU HEOOXOAUMOCTH docopa (v) u
KOPPEKTHPOBATh pacTBOpeHHe
OIIINOKHU €ro B BOJIE;
CaMOCTOSITEITHHO. UCTIBITAaHHE
KoMMmyHuKaTHBHBIE: MOJTyYEHHOTO
CTPOUTH PEYECBHIC pactBopa
BBICKA3bIBAHUS B JTAKMYCOM.
YCTHOW U MUCbMEHHOMN
¢dopme; BbIpaxkath U
apryMEHTHPOBATh
JUYHYIO TOYKY 3PCHHUS.
6/ I'uaposus. Tugponus kak| Hayuutscs onpenensats | [lo3HaBaTeIbHbIE: Hemoncrpamu | LHudposas §18
24 KomOunupoBaHnH | o6MeHHOE MOHATHUS «TUJPOJIN3Y», | KIACCU(PUIHUPOBATH, Ilonumanue " nabopaTopus
Bl YPOK. B3aMMOJIeHCTBHE «HEOOPaTHMBIH OCYIIECTBIISTH SHATUMOCTH Uccnenosanue | Releon ¢
BEIIECTB C  BOJIOM.| TUAPOIIU3Y, CpaBHEHHE, CO31aBaTh CCTCCTBCHHO- . | cpensl naryukom pH.
OGpaTHUMBIH THAPOIH3| «OOpaTHMbIit 06001IeHN, Hay4qHBIX SHAHUH | yacrRopoB
COJIei MO TepBON 1| THAPOIIU3Y, YCTaHABIUBATH JUL peIICHHA coneil: KoS n
TIOCIIE Y FOLLIM XapaKTepH30BaTh aHaJIOTHH, TPOBOUTH | [PAKTHHCCKHIX NazSiOs;
crymeHsM. ['uaposn3s| IPOLECCH TUAPOIN3a | OKCIIEPUMEHT U anad; Pb(NO3)2
110 KATHOHY ¥ QaHHOHY.| COJEH ¥ OPTraHUYECKUX | OCYIIECTBIISTH (bopmuposanme | Ny,
Wounbie H| BEIIECTB; OTJINYATh HaOIIOIEHNE, NeIaTh YMCHUA NaSOsu
MOJICKYJISIPHBIC TIPOLIECCHI THAPOIN3a | BBIBOIB TPaMOTHOTO CaCl.
ypaBHEHUS OT MPOLECCOB CTPYKTYPUPOBATh U obpamerus ¢ JI. om. Ne 9.
THIPOJIH3A. THIPATAIHH; MHTEPIPETHPOBATh BCILICCTBAMI B | pasmyramsie
Heobpatumsrit OIMHCHIBAThH 3HAYCHHE | WH(OPMAIIHIO, XUMIIECKON clyqau
THIPOITH3 coJleii.| THAPONHM3a B TIPE/ICTABIICHHYIO B J1abopaTOpHH H B THIPOITH3a
O6paTI/IMbII7I TAApoIn3| IIPOMBIIITICHHOCTH, B Ppa3IMIHbIX (bOpMaX. 6HTy' COJIEH.

OpTraHUYECKHUX
COE€IUHEHUN KaK
OCHOBAa oOmMmeHa

mporieccax oomMeHa
BCIICCTB U 3HepFI/II/I B
JKUBBIX OPraHU3MaXx;

PeryasiTuBHble:
¢dbopMynHupoBaTh 11EeTh

ypOKa U CTaBUTh




BEIIECTB B  JKUBBIX
opranuzmax.O6patum
piii  rugponuz ATO

Kak OCHOBa
HHEPreTHYECKOTO
oOMeHa B  JKHMBBIX
OpraHu3Max.

MIPOBOANTH, HAOIIOIATh
M OIHMCHIBATH C
MTOMOIIBIO POTHOTO
SI3BIKA M SI3BIKA XUMUH
XUMHYECKUI
IKCIICPUMEHT.

3a71a41, HEOOXOIMMEIE
JUIsL €€ TOCTHIKECHMS,
IJIAHUPOBATh CBOIO
JEeITEIBHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBHH C
W3y4EeHHBIMHU
ITOPUTMAMHU
JEWCTBUM, CBEPSITH CBOU
JIEUCTBUS C IIEIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIINOKU
CaMOCTOSTEIILHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKAQ3bIBaHHS B
YCTHOW U MUCbMEHHOMN
(dhopme; BeIpaKaTh U

apTyMEHTHPOBATh
JIMYHYIO TOUYKY 3PEHHUS.
7/ OkucauTeNabHO- | CTenenp oxuciaenns u| Hayuutbes onpeneisats | [lo3naBaTeabHbIe: §19
25 BOCCTAHOBHTEJIb] & onpesiesieHne 10 | TOHSATHS «CTEIEHb OCYILECTBIIATh Tonnmanue cTp
ble peaKIum. dopmyne OKHCJICHUS, KJIacCU(UKAIIUIO, 3HATMMOCTH 155-
KoMGHHMPOBaHH | coenpmenns. OBP. «OKHCITHTEIb, co3aBaTh 0600menns, | CCTCCTBCHHO- 158
BIiT YPOK. OKHCIUTEND U «BOCCTAHOBUTEIIbY, JeIIaTh BBIBOIBL HayqHBIX SHAHNH
BOCCTAHOBATED. «OKHCIICHHEY, CTPYKTYPHPOBATH N AL PEILICHHS
OKHUCIICHHE H «BOCCTAHOBJICHHEY, IpeoOpa3oBEIBATH IpaKTHICCKNX
ROCCTAHOBICHHE. «OKHCITUTEIBHO- nHbOopMarmio u3 oxHoii | 3aAad.
Cocragiernue OBP BOCCTAHOBUTEIIbHBIC dopMsI B 1pyTyIO.
METOIOM peaKIum»; onpesieNnsTs | PeryassTuBHBIE:
1EKTPOHHOTO CTEIICHN OKHCIICHHUS dopMyIMpoBaTh IETh
Gamanca. XUMHYECKHX YPOKa U CTABHTh
3JIEMEHTOB B 3a1a9H, HEOOXOIUMBIC
COCIMHEHUSX; JUISL €8 OCTHKCHHSL;
paccTaBIATh IJIAHAPOBATH CBOIO

K02 (ppuIMeHTs B
ypaBHeHusx OBP Ha

NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yiabTaThl; paboTaTh B




OCHOBE METO/a
AJICKTPOHHOTO OajaHca.

COOTBETCTBHH C
W3y4YECHHBIMU
aNropuTMamMmu
JEWCTBUM, CBEPSITH CBOU
JIEUCTBUS C IIEIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIINOKU
CaMOCTOSTEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKA3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dhopme; BeIpaKaTh U

apryMEHTHPOBATh
JIMYHYIO TOYKY 3PEHHS.
8/ DJIEKTPOJIM3. Onektponus Hayuntbca IlosnaBaTenbHBIE: §19
26 KOMOWHHPOBaHH | pacTBOPOB H ONPEJIENIATh MOHATHE | OCYIIECTBIATh IlornmManne cTp
BIi1 YPOK. pacIiaBoB Ha «QIIEKTPOJIU3», KJ1accu(uKanuio, 3HaYUMOCTH 158-
TIpEMepe XJI0pHa XapaKkTepU30BaTh YCTAaHABIIMBATh CCTECTBCHHO- 163
HATPUS. snektponus kak OBP; | mpuumnHO- Hay4HBIX SHAHHH
DNEKTPOIINTHYECKOE | OMUCHIBATE KATOJHBIE | CJIEACTBEHHbIE CBsi3H, | Aot POHICHHA
MOJIy4eHHE ¥l aHOJHbIE TIPOIIECCHl | cO37aBaTh 0606menus, | TPAKTHICCKHX
ATIOMUHUSL. TIpH 2JEKTPONIN3E JeNaTh BHIBOJIBI; 3afad.
[IpakTHyeckoe PacTBOPOB 1 T0y4aTh HHPOPMALHIO
3HAYCHHE PacIIaBoB CoJIeH, 3 Pa3IUIHbBIX
3NEKTPOIN3A. TOJTydeHHe ATIOMUHKS | HCTOUHHKOB,
["a/IbBAHOIIACTHKA U | M3 €TO OKCH/A YTEM | CTPYKTYPHPOBATh U
rajgbBaHOCTETHs. 3JIEKTPOIIH3a, IpeoOpa3OBLIBATh €& U3
MIPUMEHCHHE 0JIHOM (hOpPMBI B
3JIEKTPONIN3a B IPYTYIO.
TIPOMBIILIEHHOCTH. PeryasiTuBHbIE:

¢dbopMynHupoBaTh 11eTh
ypOKa M CTaBUTh
3a7a41, HEOOXOIMMEIE
JUISL €€ TOCTHIKECHMS,
TUTAHUPOBATH CBOIO
JEeITEIBHOCTD U
IIPOTHO3UPOBATH €€

pe3yIbTaThl; paboTaTh B




COOTBETCTBUU C
U3Y4YEHHBIMHU
aIropuTMamu

JEWCTBUM, CBEPSITH CBOU

JEUCTBUSA € LIENIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIUOKH
CaMOCTOATEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
dhopme; BeIpaKaTh U
apryMeHTUPOBaTh
JIMYHYIO TOUYKY 3PEHUS.

Tema 3. BemecTBa u ux cBoiicTpa. (84)

1/
27

Mertajuibl.
KomOunupoBanu
Bl YPOK.

ITomoxxenue
MeTaiuioB B IICXO u
0COOEHHOCTH
CTPOCHHUSI KX aTOMOB
U KPUCTAIIJIOB; 0O0IIIMe
bu3ndecKue CBOMCTBa
MeTaioB. OOo1ue
XHMMHYECKHE CBOMCTBA
METAJJIOB KaK
BOCCTAaHOBHUTECJICH:
B3aUMOJICUCTBHE C
HeMeTaJlJIaMU
(ramoreHamu, cepo,
KHCIJIOPOJIOM),
B3aUMOJICUCTBHE
IIEJIOYHBIX U
IIEITOYHO3EMEIbHBIX
METAJUIOB C BOJOI.
CBolicTBa METAJLIIOB,
BBITEKAIOIIHE U3
MTOJIOKCHHUS METAJIJIOB
B

Hayuutbcs
XapaKTepU30BaTh
cTpoeHue, (GU3nIecKre
1 XUMHYECKUE
CBOICTBAa METAJIJIOB, UX
HaXO0XJCHHE B
MIPUPO/JIE, CIIOCOOBI
MOJIYYEHUS U
MPUMEHEHUE;
yCTaHABIIMBATh
MPUYHUHHO-
CJICICTBCHHBIE CBSI3U
MEXKy CTPOCHUEM
aToma, XMMHYSCKOMN
CBSI3BI0, TUTIOM
KPUCTAIUITMYECKOMN
pEMIETKN METAIIOB U
X XUMUYECKUMH
CBOMCTBaMM;
O0OBICHATH
3aBUCHMOCTb CBOMCTB
METAJIJIOB OT
nonoxxenus B [ICXD;

ITo3naBaTeibHbBIE:
HCIIOJIB30BaTh 3HAKOBO-
CHMBOJIMYECKHE
CpeICTBA ISl PEUICHUS
3a/1a4, yCTaHABIIUBATh
MPUYUHHO-
CJIICACTBEHHBIC CBS3U,
co3/1aBaTh 000OIIECHUS,
MIPOBOJIUTH
HaOIIONEHNUS, IeIaTh
BBIBO/JIBL;
CTPYKTypUPOBAThH
nHpopmMaruto,
npeoOpa3oBbIBaTh €& U3
0JIHOM (hOpPMBI B
APYTyI0.
PeryasitTuBHbI€:
¢bopMynHupoBaTh 11ETh
ypOKa ¥ CTaBUTh
3a7a41, HEOOXOIMMEIE
JUIsL €€ TOCTHIKECHMS,
TUTAHHUPOBATH CBOIO
NIEeATeIbHOCTD U

[Tonnmanue
3HaYMMOCTHU
€CTECTBEHHO-
Hay4HbIX 3HAaHUU
IUIs peLIeHus
MPAKTUYECKUX
3ajau;
¢dbopmupoBaHue
yYMEHUs
IpaMOTHOTO
oOparieHus ¢
BEIIECTBAMH B
XUMHYECKON
nabopaTopuu U B
OBITY.

JdemoHcTpaum
"

Komnexnus
00pasIos
METAaJlJIOB.
BzaumogeiicTB
W€ HaTpHs U
CYpPBMBI C
XJIOpOM,
JKeles3a ¢
cepoil.l'openue
MarHus 1
AITFOMUHUS B
KHUCJIOPOJIE.
BsaunMonelicTs
ne
IIeI0YHO3EeMEN
BHBIX
METAaJIJIOB C
BOJOI.
BsanMonelicTs
Y€ HaTpus ¢
JTAHOJIOM,

[udposas
nabopaTtopus

Releon ¢
JATYUKOM
BEICOKOI

TEMIIEpaTyphl.

§20,21




AIIEKTPOXUMUYECKOM
PALY HANPSHKEHUS
(B3aMMOJICHCTBHE C
pacTBOpaMH KUCIIOT U
coueit),
METAIIIOTEPMHSL.
OO61He crocoobI
MOJTyYCHUST METAJLIOB.

MPEACKa3bIBATh
BO3MOKHOCTh
B3aUMOJICVCTBHUS
METAJUIOB C KUCIOTaMHU
U PaCTBOPAaMH COJIEH Ha
OCHOBE HX IOJIOKEHUS
B 3JIEKTPOXUMHYECKOM
pANY HaNpsHKEHUM;
OOBSICHATH CYIIHOCTh
MIPOLIECCOB KOPPO3UU
METaJUIOB U MpeJyiaraTh
CIIOCOOBI 3aIUATEL OT
KOPPO3UH; COCTABIIATH
YpaBHEHUS pEaKIUid,
XapaKTEePUIYIOLIUX
XUMHUYECKHE CBOMCTBA
U CTIOCOOBI MOTY4EHUS
METaJUIOB,
AIEKTPOHHbBIE
YpaBHEHUs IIPOLECCOB
OKHUCJICHUSI-
BOCCTaHOBJICHUS;
HaAOJIIOIATh U
ONMCHIBATh
XUMHYECKUMN
JKCIIEPUMEHT C
y4acCTHEM METAIIOB;
BBIIIOJIHATH PACUYETHI 110
XUMUYECKUM
dbopmynam u
YPAaBHEHUSAM PEaKIUH C
Y4aCTHEM METAJIOB.

IIPOTHO3UPOBATH €€
pe3yibTaThl; paboTaTh B
COOTBETCTBUU C
W3Y4YEHHBIMU
IITOPUTMAMHU
JEWCTBUM, CBEPSITH CBOU
JEUCTBUSA € LIEJIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIUOKHU
CaMOCTOATEIBHO.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dhopme; BeIpaKaTh U
apryMEeHTHUPOBATH
JUYHYIO TOUKY 3PEHHUS.

IIMHKA C
YKCYCHOM
KHCIIOTOM.
AJIFOMUHOTEPM
Hsl.
BsanMonelicTs
HE MEJIH C
KOHIIEHTPUPOB
aHHOM a30THOM
KHCJIOTOH.
Pesynbrarsl
KOppO3HH
METaJJIOB B
3aBUCHMOCTH
OT yCJIOBHUS €€
MPOTEKAHUS.
JI. om. Ne 13.
O3HaKOMIICHHE
C KOJIICKIIHeH
METAaJlJIOB.




2/
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Hemeranbl.
KoMmOuHupoBanH
Bl YPOK.

XUMHAYECKHE

CBOMCTBA HEMETAJLJIOB

KaK OKHCIIMTEIICH.
BzaumoneiicTBue ¢
MeTaJIaMH,
BOJOPOJIOM U
JIPYTUMU
HCMCTaA1JIaMU.
CpolicTBa
HEMETAJIJIOB KaK
BOCCTaHOBHUTEJICH.
BzaumoneiicTBue ¢
MPOCTHIMU U
CJIOKHBIMH
BEIICCTBAMH-
OKUCJIIUTCIISIMUA.
OOmas
XapaKTEepUCTUKA
rajJor¢HoOB.

Hayuutscs
XapaKTepU30BaTh
cTpoeHue, puznueckue
U XUMHUYECKHE
CBOMCTBa HEMETAJIJIOB,
WX HaXOXXACHUEC B
MIPUPOJIE, CIIOCOOBI
MOJy4YEeHUS U
MIPUMEHEHHE;
YCTaHABJIUBATh
MPUYUHHO-
CJICJICTBEHHBIC CBSI3HU
MEXIy CTPOCHUEM
aToMa, XMMHYISCKOHN
CBS3BI0, THUIIOM
KPUCTAJUTMYECKOU
PELIETKN HEMETAIIOB U
WX XUMHUYECKHUMU
CBOMCTBaMH;
OOBICHATH
3aBHCHUMOCTh CBOMCTB
HEMETAJIOB OT
nonoxkeHud B [ICXD;
COCTaBJIATh YPABHEHHUS
peakuuid,
XapakTepU3YIOIINe
XHUMHUYECKHE CBOMCTBA
HEMETAJJIOB, CITOCOOBI
UX TIOJIy4EHHUS,
BJIEKTPOHHbBIE
ypaBHEHUS MPOIECCOB
OKHUCJICHUS-
BOCCTaHOBJICHMSI,
HaOJIIOAaTh U
OIINCBLIBATh
XUMHUYECKUMN
AKCIIEPUMEHT C
Y4acCTHEM HEMETAIIJIOB;
BBITIOJIHATH PACUETHI 110
XUMHUYECKUM
dbopmynam u

ITo3HaBaTe/IbHBIC:
HCIOJIb30BaTh 3HAKOBO-
CUMBOJIMYECKUE
CpEeICTBa 7Sl peLICHUS
3a/1a4, yCTaHABINBATh
MPUYHUHHO-
CIICJICTBEHHBIC CBSI3H,
co3JaBaTh 0000IICHMS,
MIPOBONTH
HaOJIOIeHUs, NeNaTh
BEIBO/IBI,
CTPYKTYypUPOBAaTh
uH(pOpMaIHIO,
npeoOpa3oBHIBATh €€ U3
oJHOH (OopMBI B
APYTYIO.
PeryasiTuBHbIe:
hopmMyIupoBaTh 1EIb
YpOKa U CTaBHUTH
3aJ1a41, HEOOXOIUMEIE
JUISL €€ TIOCTH KCHMS,
IJIAHUPOBATH CBOIO
JeSITeNbHOCTD U
MPOTHO3UPOBATh €€
pe3yibTaThl; paboTaTh B
COOTBETCTBHH C
WU3YYCHHBIMU
IroOpuTMaMu
NENUCTBUM, CBEPATH CBOH
TNIEUCTBUS € LIETBIO U
IpU HEOOXOTUMOCTH
KOPPEKTUPOBAThH
OIIMOKHU
CaMOCTOSITENILHO.
KommyHukaTuBHbIE:
CTPOUTH peUeBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
¢dopme; BbIpaxkath U
apryMeHTHPOBATh
JUYHYIO TOYKY 3PCHHUS.

[Tonnmanue
3HAYUMOCTHU
€CTECTBEHHO-
HAaY4YHBIX 3HAHUH
JUTSL PeTleHUs
MPaKTUYECKUX
3a/1a4;
dhopmupoBaHue
YMEHHUS
IPaMOTHOTO
oOparieHus ¢
BELIECTBAMH B
XUMHYECKON
1abopaTOpUH U B
ObITY.

JdeMoHcTpanu
"

Komnekmus
o0pas1os
HEMETAILIIOB.
BsanMoneiicTs
1€ XJIOPHOU
BOJBI C
pacTBopamu
Opomua u
HOOUIa Kanus.
JI. om. Ne 14,
O3HaKkoMIJIEHHE
C KOJUIEKIINEN
HEMETAILIIOB.

§22




YPaBHEHUSIM PEaKIUH C
y4acTueM HEMETAIUIOB.

3/
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Kucaorsl.
Ypok OTKpBITHS
HOBOI'O 3HAHUA.

OnpeneneHne KUcaoT
B cBete TO/I.
Oxkpacka
WHJIUKAaTOPOB B
pacTBopax KUCIOT.
O01Ie XuMIUYeCKue
CBOMCTBaA
HEOPraHUYECKUX U
OpTraHUYECKUX KHUCIIOT
B CBETE
MOJIEKYJIIPHBIX U
HOHHBIX
MPECTaBICHUN:
B3aUMOJICHCTBUE C
MeTaJlIaMH,
OKCHIaMH U
TUAPOKCUIAMU
METAaJJIOB, COJISIMH.
YcnoBus
BO3MO>KHOCTH
MPOTEKAHUS PEaKLUI

Hayuutscs
KJIacCUu(PUITMPOBaTh
KHUCJIOTHI 110
pa3IUYHBIM
MPU3HAKAM; OITUCHIBATh
HaxO0XXJICHHE B
npupoje, puzndeckue
1 XUMUYECKHE
CBOICTBA KUCJIOT B
ceere T3/ u OBP;
XapaKTepU30BaTh
cnenuduaeckue
CBOMCTBA a30THOW U
KOHIIEHTPUPOBAHHOMN
CEpPHOM KHUCIIOT;
XapaKTEePU30BaTh
KaueCTBEHHbBIC PEAKIIHU
Ha anuonsl CI', Br, I,
S04, COs%;
COCTaBJISITh YPABHEHUS
peakuui,

ITo3HaBaTe/IbHBIC:
WCTIOJIh30BaTh 3HAKOBO-
CUMBOJIMYECKUE
CpeAcTBa /sl pEIICHUs
3ajay;
KJIaCCU(PUITUPOBATH,
co3/1aBaTh 00OOIIECHUS,
yCTaHaBJINBATh
aHAJIOTHH, JCTaTh
BBIBOJIbI; TIPOBOJIMTH
IKCIIEPUMEHT U
OCYIIECTBIISTh
HaOJI0IeHUE; TTOJTyYaTh
nHpopMaIuio u3
pa3IMYHBIX
HCTOYHHUKOB,
CTPYKTYypUPOBATh U
npeoOpa3oBbIBATh €& U3
0JTHOM (hOpPMBI B
ApYTy*o.
PeryasiTuBHbIe:

ITonumanue
3HAYUMOCTHU
€CTECTBEHHO-
Hay4HbIX 3HAaHUU
IUIs pELIeHUs
MPAKTUYECKUX
3ajay;
¢dbopmupoBanue
yYMEHUs
IpPaMOTHOIO
oOparieHus ¢
BELIECTBAMH B
XUMHYECKON
nabopaTopuu U B
OBITY.

JdeMoHcTpanu
"

Komnekmus
MIPUPOTHBIX
OpraHUYECKUX
KHCJIOT.
Paz0aBienue
CepHOU
KHCIIOTBL.
BsanMoneiicTs
ne
KOHIICHTPUPOB
AHHOW CEpHOU
KHCJIOTHI C
caxapom u
[IEIIII0I030M,
MEbIO.

JI. om. Ne 10.
HcnrwiTanue
pacTBOpOB
KHUCJIOT,

Hudposas
nabopaTopus

Releon ¢
natyukom pH.

§23




MEXITY XapaKTepU3YIOIIUX (dbopMynHupoBaTh 11eTh OCHOBAaHUU U
INEKTPOIUTAMH. XUMHUYECKHE CBOICTBA | ypOKa U CTaBUTh coneit
Criermuduueckue KHCJIOT, B 3aJ1auu, HeOOXOJMbIe MH/IUKATOPaMH.
CBOMCTBA a30THOM, MOJIEKYJIIPHOMU U JUTSI €€ MTOCTHIKCHHUS, JI. omm. Ne 15.
KOHIICHTPUPOBAHHON | MOHHOMU (opMax, IUTAHUPOBATH CBOIO O3nakomiieHHe
CEpHOM U MYpPaBbUHOM | 3JIEKTPOHHbBIE NEeATEeIbHOCTh U C KOJUIEKIIMEH
KHUCJIOT. ypaBHEHHUSI ITPOLIECCOB | MPOTHO3UPOBATH €€ KHCIIOT.
OKUCJICHUS- pe3ynbTaThl; paboTaTh B
BOCCTAHOBJICHHUS; COOTBETCTBHH C
OTHCHIBAThH 00JIaCTH W3Y4YEHHBIMU
NPUMEHEHHS KUCIIOT; | alrOpUTMaMu
MPOBOJIUTh, HAOIIOATh | IEUCTBUH, CBEPSITH CBOH|
U OIUCHIBATh JEWCTBUS € LENbIO U
XUMHYECKUI IpU HEOOXOIUMOCTH
HKCHEPUMEHT C KOPPEKTHPOBAThH
Y49acCTHEM KHUCJTIOT; OIHUOKH
BBIMOJIHATE PACUETHI IO | CAMOCTOSATENBHO.
XUMHYECKUM KomMMyHuKaTHBHbBIE:
bopmynam u CTPOUTH PEUEBbIC
YpaBHEHUSIM pEaKiuii C | BBICKa3bIBAHUSI B
Y4aCTHUEM KHUCIIOT. YCTHOM Y IMCbMEHHOMN
(dbopme; BeIpaKaTh U
apryMEeHTHUPOBATH
JIMYHYIO TOUKY 3PEHHUSL.
4/ OcHoBaHusl. Ornpesenenue Hayuntscs Io3naBaTeabHbIe: - JL. om. Ne 16. §24
30 KOMGHHHPOBAHH | ocopannii B cpere | KNlACCH(HIMpOBATS HCTIOJIB30BaTh 3HAKOBO- 3;;?:;“:41‘?;3 OsnaxomsieHHe
BIH YPOK. TD]1. Oxpacka OCHOBAHUS IO CHUMBOJIMYECKHE CCTeCTBOHHO. ¢ KoJUIeKIHeH
MHIMKaTOPOB B pa3IMYHbIM CpeICTBa 7Sl peLIeHUS RS- OCHOBaHUH.
pacTBopax wwienoyei. | TPH3HAKAM; OTHMCHIBATS | 3a1a4; JI.om. Ne 11.
Krraccndukars dusnueckue u kiaccupuuuposarp, | AU POHICHIA Tonyuenue u
OCHOBAHHIA IO XHMHYECKHE CBOWCTBA | cO31aBaTh 0600meHus, | PAKTHICCKIX CBOMCTBa
MpU3HAKAM PACTBOPUMBIX U YCTaHABJIMBAT 3anad, HEPACTBOPUMBI
PacTBOPHMOCTH B HEPaCTBOPUMBIX aHaJIOTHH, JeJaTh (bopmuposanue | ¢ ocpopanmit,
BOJIE, HAMILA B OCHOBaHHii, ClIOCOOBI | BHIBOMIBL; IPOBOAMTE | Y MCHHA
IPaMOTHOTO

COCTaBE aTOMOB
kuciopoaa. Oomme
XUMHYECKHE
CBOMCTBA:
B3aUMOJICUCTBHE C
KHCJIOTaMH,

nux HOJIY‘-ICHI/ISI B CBCTC
TOJ u OBP;
COCTaBJIATH ypaBHGHI/ISI
peakuui,
XapaKTEePU3YIOLINe
XHMHYECKHE CBOMCTBA

HKCIIEPUMEHT U
OCYIIECTBIISATH
HaOJI0ICHUE; TTOJTyYaTh
nHpopMaIuio u3
Pa3IUYHbBIX
HCTOYHHKOB,

oOparieHus ¢
BELIECTBAMH B
XUMHYECKON
1a00paTOpUH U B
ObITY.




KHUCJIOTHBIMU
OKCHUJIaMH, COJISIMU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBaHMI.
BzaumoneiictBue
IIeJIo4uei ¢
OpTraHUYECKUMH
COCIMHCHUSIMU
(benomnom,
KapOOHOBBIMU
KHCIIOTaMH ).
CBolicTBa
OECKUCITOPOTHBIX
OCHOBaHMUIT- aMMHaKa
1 aMUHOB B
CpaBHEHUH.

OCHOBaHUI, B
MOJIEKYJISIPHOU U
MOHHOM (hopmax,
JJIEKTPOHHBIE
ypaBHEHUS MPOIECCOB
OKHUCJICHUSI-
BOCCTaHOBJICHUS;
OTHCHIBAThH 00JIaCTH
MIPUMEHEHUS
OCHOBaHHII;
MIPOBOANTH, HAOIIOIATh
U OTIIUCHIBATh
XAMUYECKUAMN
JKCIIEPUMEHT C
y4aCTHEM OCHOBAHUIA;
BBIIIOJIHATH PACUYETHI 110
XUMUYECKUM
dbopmynam u
YPAaBHEHUSAM PEaKIUH C
y4acTHEM OCHOBAHHUI.

CTPYKTYypUPOBATh U
npeoOpa3oBHIBATh €€ U3
oJHOH (OopMBI B
APYTYIO.
PeryasiTuBHbIie:
hopmMyIupOBaTh 1EITb
YpOKa U CTaBHUTH
3aJ1a41, HEOOXOIUMEIE
JUISL €€ IOCTHIKECHMS,
IJIAHUPOBATH CBOIO
JeSITeIbHOCTD U
MPOTHO3UPOBATh €€
pe3ynbTaThl; paboTaTh
T0 TJIaHy, CBEPATH CBOU
JEUCTBUSA € LIEJIBIO U
MpU HEOOXOTUMOCTH
KOPPEKTUPOBATH
OIMUOKH
CaMOCTOSITETILHO;
opOopMIIATH OTYET C
OIMHCaHUEM
SKCIIEPUMEHTA, €r0
pE3yNbTAaTOB H
BBIBOJIOB.
KommyHukaTuBHbIE:
CTPOUTH peUeBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
¢dopme; BbIpaxkath U

apryMEHTHPOBATh
JIMYHYIO TOUKY 3PEHHS.
5/ Coun. Onpenernenne coneii B | HayduTsest ITo3HaBaTeabHBIE: - Jemoncrpanu | Hudposas §25
31 KombunupoBsahH | cgere TH/L. KJ1accu(UIUpOBaTh HCTIOIb30BaTh 3HAKOBO- | | OHAMAHHC " nabopaTopHst
Bl YPOK. COIM MO PA3NMYHBIM | CHMBOJIUECKUE SHa1MMOCTH O6pasisl Releon ¢
naccuuKays
coneii: cpenHue, TIpU3HAKAM; ONUCHIBATE | cpeicTBa s pemenns | CCTCCTBCHHO™ i noyno maprx narauxom pH,
KHCHBIe, OcHOBHEe, | U3IEecKHe I sa1ad: HAYIHBIX SHAHUA | \1ona o, JIATIHKOM
o OKHUCIHUTCIBHO-
XUMHUYECKHE CBOMCTBA, | KIaCcCU(PUIUPOBATH JULSL pELICHIA coepIKaIIux
M€ XUMHYIECKUE ) ; BOCCTAHOBHTAN
CBOHCTBA CONEH: CIIOCOOBI TONTYYEeHNs | co3maBaTh 0606menys, | PAKTHICCKUX XJIOPH]L LHOMO
B3AMMOICHCTBHE C COJIEit; COCTABIIATE yCTaHaBJIMBATh anad; HaTpHs,
. dbopMupoBaHue TMOTCHIMAA,
KHCTOTAMH, yPaBHEHUS PEaKkluii, | aHAJIOTHH, IeJ1aTh KapOoHaT NATUHKOM

YMEHHUS




HIeJI0YaMH,
MeTaJIaMU B COJISIMU.
DNEKTPOXUMUYECKUI
PAI HAPSHKEHU N
METaJJIOB U €ro
HCHOJIb30BaHUE JJIS
XapaKTePUCTUKH
BOCCTAHOBHUTEIBHBIX
CBOMCTB METAaJIJIOB.
CBoiicTBa KHCIIBIX
CoOJIei.
[IpencraBurenu coneu
1 UX 3HAYCHHC!
KapOOHAT KaJIbIIUA,
oprodocdaT KanbIus.
KauecTBeHnnanIie
peaKuu Ha XJIOpU/-,
cynbdar- u kapOoHaT-
AHHUOHBI, KATHOH
aMMOHHS, KATUOHBI
xenesa (II) u xeneza
(II).

XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA
coJieil, B
MOJIEKYJIIPHOMU U
MOHHOM (hopmax,
ANEKTPOHHBIE
ypaBHEHUS MPOLECCOB
OKUCJICHUS-
BOCCTAHOBJICHHS;
OTHCHIBAThH 00JIaCTH
IIPUMEHEHUs COJIEH;
MPOBOJIUTD, HAOTIOATh
1 OMHCHIBATH
XUMHYECKUMN
JKCIIEPUMEHT C
Y4aCTHUEM COJICH;
BBITIOJHSATH PacyYETHI IO
XUMHYECKUM
bopmynam u
YPaBHEHUSAM PEAKIIHI C
Y4aCTHEM COJIEH.

BEIBO/IbI; IIPOBOJIUTH
SKCIIEPUMEHT U
OCYIIECTBIISTh
Ha0JII0/ICHUE; TIOJTY4aTh
nHOpMAIIHIO U3
pa3IMYHbIX
HUCTOYHUKOB,
CTPYKTYpUPOBATh U
npeoOpa3oBbIBaTh €& U3
0JTHOH (hOPMBI B
APYTYIO.
PeryasituBHbIe:
(dbopMynHupoBaTh 11ETh
yYpOKa U CTaBUTh
3a7a41, HEOOXOIUMEIE
JUIsL €€ TOCTHIKECHMS,
TUTAHHUPOBATH CBOIO
NesITeNIbHOCTD U
IIPOTHO3UPOBATH €€
pe3yibTaThl, padoTaTh
IO TJIaHY, CBEPSTH CBOU
JNIEUCTBUS € LIETBIO U
IpU HEOOXOTUMOCTH
KOPPEKTUPOBATh
OIIMOKHU
CaMOCTOSITEILHO;
oopMIATH OTUET C©
OIHCaHUEM
IKCIIEPUMEHTA, €r0
pE3yNbTaTOB U
BEIBOJIOB.
KomMmyHukaTuBHbIe:
CTPOUTH PEUEBHIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dhopme; BeIpaKaTh U
apryMEeHTHUPOBATH
JIMYHYIO TOUKY 3PEHHUSL.

IPaMOTHOTO
oOparieHus ¢
BEIIIECTBAMH B
XHUMHYSCKOMN
nabopaTopuu U B
OBITY.

KaJIBIIHS,
dbocdar
KaJIbLIMS U
THAPOKCOKapOo
Hat meau (11).
O06pa3sib
IMUILEBBIX
MPOAYKTOB,
coJiepKaImnx
TUAPOKapOOHAT
bl HATPUS U
aMMOHUS, UX
CIIOCOOHOCTH K
Pa3JI0KEHUIO
npu
HarpeBaHUH.
T'amenue coapl
YKCYCOM.
KauecTBeHHEBIE
peakuuu Ha
KaTHOHBI U
AHUOHBI.

JI. om. Ne 17.
O3HaKOMIICHHUE C
KOJUICKITUEH
MHUHEPAIIOB,
COJIepIKAIIIX
COJIH.

JI. om. Ne 12.
IM'aaponus
XJIOPUOB U
areTaToB
IIEIIOYHBIX
METAaJlJIOB.

3NEKTPOIPOBOJI
HOCTH.




6/
32

I'enernueckas
CBSI3b MEKILY
KJIaCCaMu
HEOPraHu4eCcKHX
U OPraHu4eCcKHuX
BeIIEeCTB.
IMoaroroBka K
KOHTPOJILHOM
pabore.

Ypok pedexcun.

ITonsarue o
T€HETUYECKOM CBSI3U U
TEHETHUYECKOM PSIE.
I'enernueckuii psan
MeTallla 1 HeMeTallia.
OcoOeHHOCTH
TEHETHYECKOI0 psA/ia U
TE€HETUYECKOI CBSI3U B
OPraHNYEeCKON XUMHH.
BzauMocBs3b
HEOPraHUYECKUX U
OpraHUYECKUX
BEIIIECTB.

Hayuutscs
XapaKTepU30BaTh
CBOMCTBA U CIIOCOOBI
MOJTYYECHUS U3YUYEHHBIX
MPOCTBIX BEUIECTB:
METaJJIOB B
HEMETAILIOB U UX
COCITMHCHHM,
OTHOCSIIUXCS K
Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX
BCIIIECTB; COCTaBIATH
YpaBHEHUS pEaKLUid,
COOTBETCTBYIOIIUX
FEHETUYECKUM psijiaM
METaJJIOB B
HEMETAILIOB U
OpraHNU4YeCKHUX
COCIUHCHMH.

ITo3HaBaTe/IbHBIC:
HCIOJIb30BaTh 3HAKOBOE
MOJICTTUPOBAHUE;
OCYILIECTBIISTh
CpaBHEHUE,
KJIacCU(PUKAIIHIO,
co3/1aBaTh 000OIIECHUS,
YCTaHaBIIMBATh
aHAJIOTUU U IPUYUHHO-
CJIEJICTBEHHBIE CBSI3H,
JIeNaTh BBIBOJIBI,
CTPYKTYpUPOBATh U
UHTEPIPETUPOBATH
nHpopmarIuto,
MPEJICTABICHHYIO B
paznuuHoOi hopme.
PeryasiTuBHblie:
(hopmMyIupoBaTh 1EIb
YpOKa U CTaBHUTh
3aJ1a41, HEOOXOIUMEIE
JUISL €€ TOCTHIKCHMS,
IJIAHUPOBATH CBOIO
JeSITebHOCTh U
MPOTHO3UPOBATh €€
pe3yibTaThl; paboTaTh B
COOTBETCTBHH C
WU3YYCHHBIMU
IroOpuTMaMu
NENUCTBUM, CBEPATH CBOH
TNIEUCTBUS € LIETBIO U
IpU HEOOXOTUMOCTH
KOPPEKTUPOBAThH
OIIMOKHU
CaMOCTOSITENILHO.
KommyHukaTuBHbIE:
CTPOUTH peueBbIe
BBICKA3bIBAHUS B
YCTHOW U MUCbMEHHOMN
dbopMe; BeCTH IUATIOT U
y4acTBOBaTh B
JUCKYCCHUH JISI

®opMupoBaHue
100pPOCOBECTHOTO
OTHOILICHHUS K
YYCHHIO U YMEHUS
YIIPABIIATH CBOECH
IMO03HABaTEILHOMN
JEeSITEIbHOCTBRIO.

peuuTh
u3
BApUAHT
B K.p.




BBISABJICHUS PA3HBIX
TOYCK 3PCHUSA Ha

paccMaTpuBaeMyro
nHpopMaIuio;
BBIPAXKATh U
apTyMEHTHPOBAThH
JIMYHYIO TOUKY 3PEHHS.
7/ | 1.4.1 | KonTpoJabHasi Hayuutbcs npumensts | Ilo3naBaTebHbBIE: HE
33 | 1.4.3 | paGora Ne2 no MOy deHHbIE 3HAHNA B | HCTIONB30BATH 3HaKoBoe| L OPMHPOBAHHe 3a71aHO
1.4.4 | Temam COOTBETCTBHH C MOJIETIUPOBAHHE; OTBCTCTBCHHOTO
1.4.5 | «Xumu4eckue pelaemoii 3amaueit; OCYIIECTBJIATH OTHOILICHHA K
1.4.6 | peakuum» u XapaKTEpH30BaTh CpaBHEHHE, yHeHuto,
1.4.7 | «BemecrBa u ux CBOICTBA U CIIOCOOBI KJIacCU(UKAIIUIO, BN S
1.4.8 | cBoiicTBay. MOy HeHHMs M3ydeHHbIX | co3aBaTh 06oGmeHus, | COCOOHOCTH K
VPOK KOHTPOIIs TIPOCTHIX BEIIECTB: yCTAaHABIIMBATh CaMOpasBUTHIO 1
3HAHUIA. METaJLIOB aHAJIOTHH, 1eJ1aTh €aM000pa3oBaHH
HEMETaJJIOB ¥ X BBIBOIBI. 10 Ha OCHOBC
coeIMHEeHMIA, PeryisiTUBHBIE: MOTHBaIH K
OTHOCSIINXCS K TIJIAHAPOBATH BPEMSI oby4ermio
Pa3IMYHBIM KJIACCAM | BBINOJHEHHMS 3ananmiy; | [1O3HAHUIO.
HEOPraHUYECKHX BJIaJIeTh HABBIKAMH
BEIIECTB; COCTABJIATh | CAMOKOHTPOIIS,
YPaBHEHNUS PEaKlyil, | CAMOOIEHKH, IPUHSTHS
COOTBETCTBYIOIIUX peleHuit u
TEHETHYECKUM PSIaM | OCO3HAHHOTO BBIOOpA B
METaJUIOB U y4aeOHOH 1
HEMETaJIIoB 1 TI03HABATENHHOM
OpraHHYECKHX IeATENBHOCTH.
COeIMHEHHI; KoMMyHHKATHBHBIE:
TIPOM3BOIUTE CTPOHTE pedeBbIe
BBIYHCIICHHS 110 BHICKA3BIBAHMS B
ypaBHEHUAM IICEMEHHOH (opMme.
XUMUYECKUX PEAKLIUN.
8/ IL.p.Ne2 TMony4enmue, Hayunthcsa npumensats | [lozHaBaTeabHBIC: ® IL.p.Ne2 CTp
34 «Pacno3naBanue| cogupane u 3HAHUS O CaMOCTOSTENLHO OpPMHPOBAHNC 218
BELIECTBY. pacrio3HaBaHUe ra3oB: | KAUECTBEHHbIX IPOBOJIUTD YMCHHUA
Ypok- BOTOPOIA, KHCIOPOJa,| PEAKIIAX LTt SKCIIEPUMEHT U r%aMOTHOFO
MCCIIENIOBAKE. | yryekuciioro rasa, pacro3HaBaHus OCYIIECTBIIATH 0OpallCHUA €
HEOPraHWYECKHX U HAOTIOICHHS; BEIICCTBAMM B

aMMHaKa, STHIICHA,
alleTHIICHA.

OpPraHN4Y€CKuUX BECIICCTB

HCIIOJIB30BaTh 3HAKOBO-

XUMHUYECKON




Pa3IMYHBIX KIIACCOB;
paboratb ¢
1a00paTOPHBIM
o0opyI0oBaHUEM U
HarpeBaTeIbHBIMU
nmpudopamu B
COOTBETCTBUH C
npasuiamu Th;
OIHCHIBATH
XUMHYECKUMN
9KCIIEPUMEHT C
MTOMOUIBIO POAHOTO
SI3BIKA U SI3BIKA XMMHH.

CUMBOJIMYECKHUE
CpeICTBa 7Sl peLIeHUS
y4eOHBIX U
MO3HABATENbHBIX 33]1a4;
¢dbopmynupoBaTh
BBIBO/JIBI.
PeryasiTuBHblie:
IJIAHUPOBATH CBOIO
NEeSITENbHOCTbD,
HaXOJUTh aJITOPUTM
BBITIOJTHEHUS
IMOCTaBJICHHOM 3aJ1a4M;
OCYUIECTBJISATh CaMO- U
B3alMOKOHTPOJIb
rpoliiecca BbIMOTHEHUS
AKCIIEPUMEHTA U
KOPPEKLHUIO CBOEH
NesITeNIbHOCTH;
CaMOCTOSITEIIbHO
oOpMIIATH OTUET,
BKJIFOYAOLIUNA
OIHCaHue
9KCIIEPUMEHTA, ET0
pE3yNbTaTOB U
BBIBOJIOB.
KomMmyHukaTuBHbIe:
CTPOUTDH PEUYEBBIC
BBICKa3bIBaHUS B
YCTHOW U MUCbMEHHOMN
dbopme; ycTaHaBIIUBATh
paboyrie OTHOILICHUS B
rpymre, MIaHupoBaTh
o01mue crocoob!
paboTHI; OCYIIECTBIISATh
yuebHoe
COTPYJIHUYECTBO C
YUHUTENIEM U
CBEPCTHUKAMH.

nabopaTtopuu u
OBITY.

OCHAIIEHUE YUEBHOI'O ITPOLECCA




Y4eOHO-MEeTOANYECKHI KOMIUIEKT I U3YYeHHs Kypca XUMUU Ha 6a30BoM ypoBHE B 10—11 kimaccax, co3maHHBIM
aBTOPCKUM KOJUIEKTUBOM 1o pykoBoactBoM O. C. ["'abpuensiHa, COAepKUT, KpOMe yUeOHUKOB, y4€OHO-METOANYECKUE U
AUIaKTUYECKUE TOCOOUSI, TETPaI AJIsl BBIMOJIHEHUS Ja00PAaTOPHBIX U MPAKTHYECKUX paboT U JIp.

YMK «Xumusa. bazoewtii ypoeens. 11 knaccy

1. Xumus. ba3oBeiit ypoBenb. 11 kmacc. YueOnuk (aBTOp O. C.'abpuensn). 224 c.

2. Metoanueckoe nmocodue. bazossiit ypoBeHnsb. 11 kimacc (aBTopsl: O. C. I'abpuensn, C. A. Cnankos). 160 c.

3. Kuwura nns yautens. basosiit yposens. 11 kiacce (aBTopsl: O. C. I'abpuensn, 1. I'. Octpoymos, C. A. Cnankos). 272 c.

4. Pabouas terpans. ba3zoBeiit ypoens. 11 kimace. (aBtopsl: O. C. I'abpuensu, C. A. Cnaakos). 176 c.

5. KonTposbHbie 1 mpoBepodHbie padoThl. ba3oBsiil ypoBeHb. 11 kiacc (aBTopsl: O. C. ["'abpuensH u ap.). 224 c.

6. OOmas XuMus B TeCTax, 3agadax, ynpaxuenusx. 11 knacc (aBropsl: O. C. I'abpuensy, U. I'. Octpoymos, A. T
Beenenckas). 304 c.

7. Xumuueckuit sxcnepuMenT B mkoiie. 11 xmace (aBropsl: O. C. Mabpuensn, U. I'. Octpoymos). 208 c.

8. TeTpanp nms OLIEHKH KauecTBa 3HaHUM 1o xumuK. ba3ossiit yposens. 11 kiace (aBropsi: O. C. I'abpuenss, A. B.
Kynuogsa). 112 c.

9. Xwumus. ba3oBsiii ypoBenb. 11 kimacc. DnexkrporHas opma yueOHHKA.

Hngpopmayuonnwvie cpeocmea

Humepnem-pecypceoi:

1. http://www.alhimik.ru [IpencraBnensl cienyromue pyoOpuKl: COBEThl A0UTYPUEHTY, YUUTEIIO0 XUMHUH, CITPABOYHUK
(ouensb OosplIas MOAOOPKA TAOIHI] U CIIPABOYHBIX MATEPUAIIOB), BECeNasi XUMUsI, HOBOCTH, OJIMMITUA/IbI, KyHCTKamepa
(Macca MHTEPECHBIX HCTOPUYECKUX CBEJICHUN).

2. http://www.hij.ru/ XKypuan « Xumus 1 KU3HbY» MOHATHO M 3aHUMATEIBLHO PacCKa3bIBa€T 000 BCEM UHTEPECHOM, UTO
MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry—chemists.com/index.html DekTpoHHBIN XypHaT «XUMUKH U XUMHUS», B KOTOPBIX MPEJICTABICHO
MHO>KECTBO OMBITOB 110 XUMHH, 3aHUMAaTEIhbHONW NH(POPMAITUH, IO3BOJISIONICH YBI€Ub yUEHUKOB IKCIIEPUMEHTATBLHON
YJaCThIO MPEAMETA.

4. http://c-books.narod.ru BceBo3zmorkHas tuteparypa 1o XuMHuH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTENBCTBO yueO- HOM uTepaTyphbl. HOBUHKH HAy4YHO-TIOMYJISIPHBIX U
3aHUMATEBHBIX KHUT TI0 XUMUH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIA TOPTANI CO CChUIKAMH Ha 00pa3oBaTelibHbIC
CalThI 110 XUMUMU.

7. www.periodictable.ru COOpHHK cTaTell 0 XUMHUYECKHUX JIEMEHTaX, HLTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

Kpurepuu oueHuBanus



OueHka yCTHOTO 0TBeTa

«5»  OTBeT NOJHBIA U MPaBUJIbHBIN HA OCHOBAHUHU U3YUYEHHBIX TEOPUIA; MaTepUall U3JI0KEH B ONPEIEIEHHOMN JIOTHYECKOM
IIOCJIEA0BATEIBLHOCTH, JIMTEPATYPHBIM S3bIKOM; OTBET CAMOCTOSITEIbHBIN

«4»  OTBeT NONHBINA U NPABUIBHBIM HA OCHOBAaHUHU U3YYEHHBIX TEOPUI; MaT€pUal U3JI0KEH B ONPEAEICHHON JJOTHYECKON
[I0CJIEI0BATENBHOCTH, ITPU 3TOM JIOMYLIEHBI ABE-TPU HECYIIECTBEHHbIE OIIMOKH, UCIIPABIICHHBIE 110 TPEOOBAHUIO YUUTEIS

«3» OTBeT NOJIHBIN, HO IPU ATOM JOIYILIEHA CYLIECTBEHHAs! OLIMOKA UM OTBET HEMOJIHBIN, HECBSI3HBIN

«2» OtBeT OOHaApyXMBAaeT HENOHUMAHUE YYEHMKOM OCHOBHOI'O COJEp)KAaHHSA Y4eOHOro marepuaja WIM JOMYIIECHbI
CYLIECTBEHHbBIE OIIMOKH, KOTOPBIE yUYaIUICS HE MOKET UCIPABUTh IIPU HABOSIIUX BOIPOCAX YUUTEIS

«1» OtcyTcTBUE OTBETA

OueHka 3KCIepuMeHTANbHBIX YMEHUH

«5» DKCHEpUMEHT OCYIIECTBIIEH O MJIaHY C YY4ETOM TEXHUKHU O€30IMaCHOCTH U IIPaBUJI pabOTHI C BELIECTBAMH U 000PY10BaHUEM;
BBICOKHI YpPOBEHb C(HOPMHPOBAHHOCTH IKCIEPUMEHTATBHBIX YMEHUH (4ncTOoTa pabodero Mecra, MOPSAOK Ha CTOJIEe, IKOHOMUS
HCIIOJIb3YEMBIX PEAaKTUBOB U JIp.); MUChbMEHHAasI paboTa(0TUeT 00 IKCIEPUMEHTE) BBIIIOJHEHA MOJHOCThIO, CACIAHbl IPABUIIbHBIC
HAOJIIO/ICHUS U BBIBOIBI

«4» DKCHEepUMEHT BBIMOJIHEH MOJHOCTHIO C yYE€TOM MPABUJ TEXHUKU 0€30MacHOCTH, MPU ITOM JOIMYIICHbI HECYIIECTBEHHBIS
omMOKM mpu paboTe C BemecTBaMH M O0OpyAOBaHHWEM; B MHCHBbMEHHOM OTYeTe OO0 OJKCHEPUMEHTE CJIeJaHbl BBIBOBI,
CBUCTENHCTBYIOIINE O MPAaBUIHLHOCTH HAOIIOACHHIA

«3» B xojae skcniepuMeHTa I0MyIeHa CYIIECTBEHHAsl OIIMOKA, UCIIPaBJIEHHAs 110 TPEOOBAHUIO YUUTENIS; IMCbMEHHBIN 0TYET 00
HKCIIEPUMEHTE BBINOJIHEH NIPABUIIBHO 0O0JIEE€ YEM HAMOJIOBUHY (MMEIOTCS YIYIIEHUS B 00bSICHEHUU U 0(hOpMIIEHUU pabOThI)

«2» B xopne skcriepuMeHTa IONyLIEHBI 1B€ (M 00Jiee) CYIIECTBEHHbBIE OIIMOKN, KOTOPBIE YUAILIUICS HE MOKET UCIIPaBUTh AAaKe
10 TpeOOBAHUIO YUUTENS; TUCbMEHHBIA OTUET O MPOAEIaHHON HKCIIEPUMEHTAIbHONW Pa00TE BBIIIOJHEH MEHBIIIE YEM HAINIOJOBHUHY,
COJICP)KUT CYIIECTBEHHBIE OIIUOKH B OOBSICHEHUH U O(POPMIIEHUH PaOOThI

«1» OTCYTCTBYIOT y ydallerocsi SKCIepuMEHTAIIbHbIE YMEHHUS; TUCbMEHHBIN OTYET 00 SKCIIEPUMEHTAIILHOM pabOTe OTCYTCTBYET
OuneHka NUCbMEHHbIX KOHTPOJILHBIX PadoT

«5» Pabota BbINOIHEHA MPaBUIIHHO U MOJTHO HA OCHOBAHUH U3YUYEHHBIX TEOPETUUECKUX MOJIOKEHUM, B ONIPEACICHHON
JIOTUYECKOM NOCIIEN0BATENBHOCTH, JINTEPATYPHBIM SA3BIKOM, CAMOCTOSTEIILHO

«4» Pabota BbINOJIHEHA MPABUIIBHO, B HEW JOMYILEHBI JIB€ HECYIIECTBEHHbIEC OMMOKH (MM YIYIIEHBI 1Ba HEXapaKTEPHBIX
daxkra)

«3» Paborta BeInmosHeHa 6oJiee YeM HaloJOBHHY, TOMYIIEHBI OJIHA CYLIECTBEHHAs OIIMOKA U IBE-TPU HECYIIECTBEHHbBIE
OIUOKH

«2» Pabora BbINOJIHEHA MEHBIIIE YEM HAMOJIOBUHY WM COJEPKUT HECKOJIBKO CYLIECTBEHHBIX OIIMOOK

«1» Pabora He BBINIOJIHEHA

OueHnka yMeHH# pemiaTh IKCIEPUMEHTAJbHbIC 321a4H

«5» IlnaH peuieHus: COCTaBIEH NPABUIBHO; IPABUIIBHO OCYILECTBIIEH MOAOOP XMMUUECKUX PEAKTUBOB U 000pYI0BaHuUs; JaHO
UcuepnbiBaoliee 0ObICHEHUE U CENIaHbl IPABUIIbHBIEC BBIBOIbI



«4» IlnaH pemnieHus: COCTaBJICH MPABIIIBHO; MPABWJILHO OCYIIECTBIICH MOI00P XUMUUECKIX PEAKTHBOB U 000PYI0BAHNS;
JIOTTYIIIEHBI IBE HECYIIECTBEHHBIC ONTUOKN B OOBSICHEHUH M BBIBOJIAX

«3» Ilnan pemnienusi COCTaBIIEH MPABUILHO; MPABWIILHO OCYIIECTBIICH MO00pP XUMHUYECKUX PEAKTHBOB M 000OPYI0BAHMUS;
JIOTTyIIIEHA CYIIECTBEHHAS ONTUOKA B OOBSICHEHUH M BBIBOJIAX

«2» JlomymieHsl 1Be (1 0oJiee) CyIIeCTBeHHbIE OMIMOKH B IJIaHE PEIICHHUs, B TIOI00PE XUMHUIECKUX PEAKTUBOB H
o0opynoBaHus, B OOBSICHEHHH U BBIBOJIAX

«1» DkcmepuMeHTalbHAs 3a/1aya HE pelieHa

OneHka yMeHH# peliaTh pacyeTHbIe 3212491

«5» B mnane penieHus, B JOTHUECKOM PacCyKIECHUH U PEIICHUH 3a7]a9i HET OMMOO0K; 3a/ja4a pelieHa palruoHaIbHBIM
crocooom

«4» B miaHe penieHus, B JIOTHUECKOM PACCyKICHUH U PEIICHUH 3a7aui HET CYIIECTBEHHBIX OIMOOK; 3a1a4da penieHa
HEpaIMOHAIBHBIM CITIOCOOOM I JOMYIIEHBI IBE HECYIIECTBEHHBIE ONTUOKN

«3» B mumane, B 1oruuecKoM pacCyKIE€HUU U PEIICHUH 3a/1a9d HET CYIIECTBEHHBIX OIMTUOOK; JIOMYIICHBI CYIIECTBCHHBIC
OIUOKHA B MATEMAaTHYECKUX pacyeTax

«2» HmMeroTcs cylecTBEHHBIE OIMOKY B TIJIAHE, B PEIICHUH 33/1a4l

«1» OtcyTcTBHE OTBETA HA PACUETHYIO 33a/1a4y



