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Padouasi nporpamMmma no xumMuu i 8—9 KJIaccoB ¢ UCNOJb30BaHUEM 000pya0oBaHus HeHTpa «Touka pocra»

Ha 6a3e nentpa «Touka pocra» odecrednBaeTcs pean3aius 00pa3oBaTeIbHBIX MPOTPaAMM €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOW HAIIPaB-
JIEHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMH 3aKOHOATENLCTBA B chepe 00pa3oBaHus U ¢ yuéToM pekomMeHaanuii depepanb-HOro
orepaTopa y4eOHOro mpeamera « XuMUs.

OO0pasoBarenbHasi IporpaMma MO3BOJIIET WHTETPUPOBATH PeAIU3yeMbIe MOAXOAbI, CTPYKTYPY H COJEp)KaHUE NPHU OpraHu3allid OOYYCHUS XU-
Muu B 8—9 Kjaccax, BBICTPOEHHOM Ha 6a3e J1t000ro U3 A0CTYIMHBIX yueOHO-MeToquueckux komiuiekco (YMK).
Hcnonp3oBanue obopynoBanus «Touka pocta» npu peannzanuu nanaoit OIl mo3BossieT co3aark yCcaoBus:

. ISl pacIIMpeHusl COJep KaHMs IKOJIFHOTO XMMUYECKOT0 00pPa30BaHUs;

. JUTSI TIOBBIIIICHHSI TO3HABATEIPHON aKTUBHOCTH O0YUAIONUXCSI B €CTECTBEHHO-HAYYHON 00JIacTH;

. IUISL pa3BUTHS JIMYHOCTH PeOEHKa B Iporiecce 00y4eHUs: XUMHH, €r0 CIIOCOOHOCTEH, (YOPMHUPOBaHUS U YIOBJIETBOPEHHS COIIMATIBHO 3HA-
YUMBIX UHTEPECOB U OTPEOHOCTEN;

. 17151 pabOTHI € 01apEHHBIMH IIKOJIFHUKAMU, OPTaHU3aliy X Pa3BUTHUS B PA3IIMUHBIX 00JIaCTAX 00pa3oBaTeNbHON, TBOPUECKOM ACATEINb-
HOCTH.

I[lnanupyemMble pe3yabTaThbl 0CBOEHHS Y4eOHOT0 MpeaMeTa « XUMHS» C ONMCAHUEM YHUBEPCAJIbHBIX Y4eOHbIX A€l CTBUIi, 10CTUTAeMBbIX
o0yvarmmmMucs

JINYHOCTHBIE Pe3yIbTAThI
OO0yyvaromuiicst OJIy4UT BO3MOKHOCTD JUIsl GOPMUPOBAHMS CIENYIOIIMX JIMYHOCTHBIX Y'Y /I

. oIpeJieIeHue MOTHUBAIIUH N3YyUeHHs y4eOHOTro MaTepHraa;

. OLIEHMBaHME YCBAaUBAaEMOI'0 y4ueOHOIr0 MaTepuana, UCX0/1s U3 COLMAIbHBIX ¥ JMYHOCTHBIX IIEHHOCTEH;

. MIOBBIIIEHUE CBOETO 00Pa30BATEIBHOIO YPOBHS U YPOBHS TOTOBHOCTHU K U3YYEHHIO OCHOBHBIX HCTOPHUYECKUX COOBITHI, CBA3aHHBIX C pa3-
BUTHEM XMMHUHU U OOLIECTBA;

. 3HAHME TPAaBUJI IOBEJICHUS B UPE3BbIUANHBIX CUTYALIUsX;

. OLIEHUBaHME COLMAIbHON 3HAYMMOCTH podeccuii, CBA3aHHBIX C XUMHEH;

. BJIa/ICHHE MpaBUIaMH 0€30I1acHOro 00palleHus ¢ XUMUYECKHMHU BELIECTBaMHU U 000py/10BaHUEM, POSIBICHUE IKOJIOTUYECKOU KYJIBTYpHI.

MeTtanpeaMeTHble Pe3YabTAThI

Pezynamusnvie

OO0y4aromuiicst MOJTy4UT BO3MOXKHOCTD I (HOPMUPOBAHUS CIEIYIOIIUX PEryIsSTUBHBIX Y'Y I:

. 1eJienoiaranue, BKIIOYasi MOCTAaHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHUE MPAKTHYECKOW 3a7aud B MO3HABATEIBHYIO, CAMOCTOSTEIbHBIN
aHaJIN3 YCIIOBUM TIOCTHKCHUS IIETM Ha OCHOBE yU€Ta BBIJICIICHHBIX YUYUTEIIEM OPUEHTHUPOB JCHCTBUS B HOBOM yU4eOHOM MaTepHae;

. MJIAHUPOBAHUE MMYTH JOCTUKEHUS LIETeH;

. YCTaHOBJICHUE IICJIEBBIX MPHOPUTETOB, BBIJICICHUE AIbTEPHATHBHBIX CIIOCOOOB JTOCTHIKEHHS IIEIM W BBIOOp HamOosee 3(PHEeKTHBHOTO
croco0a;

. YMEHHE CaMOCTOATEIILHO KOHTPOJIMPOBATH CBOE BPEMS M YIIPABIISATH UM;

. yMEHHE TPUHUMATh PEIICHUsI B MPOOJIEMHON CUTYaIUH;

® IIOCTaHOBKa y‘-I€6HBIX 3aJa4, COCTaBJICHUC I1JIaHa U ITOCJIICAOBATCIbHOCTHU I[GflCTBHfI;



® opraHu3anus pa6oqero MECTa MpPHU BBIIIOJIHEHUN XUMHUYCCKOT'O SKCIICPUMECHTA,

. MIPOTHO3UPOBAHME PE3YJIbTATOB 00YyUCHHSI, OLIEHUBAHHE YCBOCHHOTO MaTepraa, OLEHKA KaueCTBa U yPOBHS MOJTYYECHHBIX 3HAHUN, KOP-
peKIus TUIaHa U croco0a AecTBUS TPU HEOOXOIUMOCTH.

Ilo3nasamenvhuvle

OO0yJarmMACs MOTYYUT BOZMOXKHOCTH JIJIs1 (HOPMHUPOBAHMSI CIEAYIOIIMX MMO3HAaBaTeIbHBIX Y Y /1

. MIOMCK U BBIZICTICHHE NH(OpMALINY;

. aHaJIu3 yCIIOBUM U TpeOOoBaHUil 3a1a4u, BBIOOP, COMOCTaBICHHE U 00OCHOBaHUE croco0a pelieH s 3a/1auu;

. BbIOOp Hanboee 3(pPEeKTUBHBIX CIIOCOOOB PELICHNS 33]a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

. BBIIBIDKEHHE M 000CHOBAHME THIIOTE3bI, BEIOOD criocoba e€ MpoBepKY;

. CaMOCTOSITEJIbHOE CO3JaHUE AJITOPUTMA JIEATEIIbHOCTH IIPU PELIEHUH IPOOJIEM TBOPUECKOIO U IIOMCKOBOT'O XapaKkTepa;

. YMEHHUSI XapaKTepU30BaTh BEILIECTBA 10 COCTaBY, CTPOCHHUIO U CBOWMCTBAM;

. OIMCBHIBAHUE CBOMCTB: TBEPABIX, )KUIKUX, TA3000pa3HBIX BELIECTB, BHIACICHIE UX CYIIECTBEHHBIX MPU3HAKOB;

. M300pakeHNe COCTaBa MPOCTEUIINX BEUIECTB C MOMOIIbI0 XUMUUYECKUX POPMYI U CYIIIHOCTH XUMHUYECKUX PEAKIHI ¢ MOMOIIBI0 XUMHUYe-
CKHMX YpaBHEHUH;

. IIpOBE/ICHNE HAOIIOACHUMN, ONMCAHUE NIPU3HAKOB U YCJIOBUN TEUEHUS XUMHUYECKUX PEaKLUH, BHIMOJIHEHHE XUMUYECKOTO SKCIIEPUMEHTA,

BBIBOJIbl HA OCHOBE aHaJIM3a HAOIIOACHUN 3a 3KCIIEPUMEHTOM, PEllIeHUE 3a]a4, [T0JIydeHHEe XUMUUECKON HH(OPMaLlUU U3 pa3- JINYHBIX UCTOYHU-
KOB;

. YMEHHE OpPTraHU30BBIBATH UCCIIEIOBAHHE C IENIBbI0 TPOBEPKH THITOTES;
. YMEHHE JIeNIaTh YMO3aKIII0oUeHHs (MHIYKTUBHOE U 110 aHAJIOTUH) U BHIBOIBI;

. YMEHHE 0OBEKTUBHO OIIEHUBATh MHPOPMAIIMIO O BEIIECTBAX M XMMUYECKHUX IMPOIECCAaX, KPUTHYECKH OTHOCHTHCS K IICEBIOHAYYHOM WH-
dopmaruu.

Kommynuxamusnvie

OOyuaromuiics TOIYyYUT BO3MOXKHOCTD JJ1s1 JOPMUPOBAHUS CIIEIYIOIUX KOMMYHUKAaTUBHBIX YY1

. MOJTHOE M TOYHOE BBIPAKEHNE CBOMX MBICIIEH B COOTBETCTBHH C 33/[a4aMH U YCIOBUSIMHU KOMMYHHUKAIIHH;

. aJIeKBaTHOE HMCIIOJIb30BAaHUE PEUEBBIX CPEJICTB JUISl yYacTHs B JIUCKYCCHU M apryMEHTAlluM CBOEH MO3UIMH, YMEHHE NPEACTaBIATh KOH-

KPETHOE COJIep)KaHUe ¢ COOOMICHUEM ero B MUCbMEHHOM N yCTHOU (hopMe, orpezieieHre crioco00B B3aNMOCHCTBHUS, COTPYJHIYECTBO B ITOUCKE
u cOope nHpopMaImu;

. OIpeZIeTICHNE CIIOCOO0B B3aNMOCHCTBHSA, COTPYAHUYECTBO B MOKMCKE M cOOpe MH(OpMALUK, YIacTHE B AUANIOTE, TUNITAHWPOBAHNE OOIINX
croco00B padOoThI, MPOSBIEHUE YBAKUTEIBHOTO OTHOIIEHUS K IPYTUM YJalluMCs;

. OIIMCaHHE COACPIKaHUS BBHITIOTHICMBIX JCHCTBHM C IENBbI0 OPUEHTUPOBKH B MPEIMETHO- MTPAKTHYECKON IS TEITHHOCTH;

. YMEHUS YUUTHIBATh Pa3HbIe MHEHHUS U CTPEMUTHCS K KOOPAWHAIIMM PA3TUYHBIX MO3UIHIA B COTPYAHUYECTBE;

. (bopMyIHpOBaTH COOCTBEHHOE MHEHHUE H TTO3UIIHIO, apTYMEHTHPOBATh U KOOPAMHUPOBATH €€ C MO3UIUSIMHU MApTHEPOB B COTPYIHUIECTBE
npu BeIpabOTKe OOLIEro penieHns B COBMECTHOM JIeTeNbHOCTH;

. OCYIIECTBIISITH B3aNMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYIHUIECTBE HEOOXOAMMYO B3aHMOITOMOIIIB;

. IUTAHUPOBATH OOIIIHE CTIOCOOBI pabOThI; OCYIIECTBIATh KOHTPOIIb, KOPPEKIIHIO, OLIEHKY AEHCTBHUI MapTHEPA, yMETh yOeKAaTh;

. UCTIONIB30BATh a/ICKBATHBIC SI3BIKOBBIC CPENCTBA Ul OTOOPaKEHUsI CBOMX UyBCTB, MBIC- JIEH, MOTHBOB M MOTPEOHOCTEH; 0TOOpaxkaTh B

peun (ommcaHue, 0ObSICHEHUE) COAEpP)KaHNUE COBEpPIIAEMBIX JEHCTBHIA, KaKk B (popMe TPOMKOI COLMaTM3UPOBAHHON peyH, Tak U B OpMe BHYT-
pEHHEN peyuu;



. pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHIMIO, MCIIOJIb3Ysl CPEJCTBA YCTHOM M NMHUCBbMEH- HOM KOMMYHHUKAIMM IpU paboTe ¢ TeKCTaMHu
y4eOHHKA U JOTIOJHUTEIBHOM JINTEPATYpOH, CIIPABOYHBIMH Ta0JIMIIAMH, MTPOSBISITH TOTOBHOCTh K YBaXCHUIO MHOM TOYKH 3pEHUs IPU 00CyXKie-
HUM Pe3y/IbTaTOB BHIMOJIHEHHONW PaOOTHI.

IIpeaMeTHbIe pe3yabTaThl
OO0yyaromuiicst HAyIUTCs:

® MPUMCHATH OCHOBHLIC METO/IbI ITIO3HAHUA H3,6JIIOI[€HI/I€, HU3MCPCHUC, DKCIICPUMCHT,

. OIMCBIBATh CBOICTBA TBEPABIX, )KUAKUX, FA3000pa3HbIX BELIECTB, BBIJEIAA UX CYIIECTBEHHbIE IPU3HAKY;

® PACKPBIBATH CMBICJI 3aKOHA COXPaHCHHA MAaCChbl BEIICCTB, aTOMHO-MOHeKYHHpHOfI TCOPUH,

. pa3nuyaTh XUMUYECKUE U GU3UUECKUE SIBJICHH, Ha3bIBAaTh IPU3HAKYU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIHIA;

. co0uo1aTh paBuiIa 6e30nacHoi paboThI TPH NPOBEICHUH OTIBITOB;

. MIOJIb30BATHCS JIAOOPATOPHBIM 000PYIOBAHHEM H ITOCYIOH;

. 1oJIy4yaThb, COOMpaTh ra3000pa3HbIe BELIECTBA U PACIIO3HABATD UX;

° XapaKTCPU30BaTh CI)I/BI/I‘-ICCKI/IG 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX COCIII/IHCHI/If/'I, IMPOBOAUTL OIIBITHI, ITIOATBEP-
KJAoLIMe XMMUYECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB;

. PacKpbIBaTh CMBICI MIOHATHUS «PACTBOP», BEIUUCISATH MAaCCOBYIO JI0JII0 PAaCTBOPEHHOIO BEIIECTBA B PACTBOPE, FTOTOBUTH PACTBOPHI C OIIPE-
NenéHHOM MaccOBOM J10J1el pacTBOPEHHOTO BEIIECTBA;

° XapaKTCPU30BaTh 3aBUCUMOCTDb (1)H31/I‘-ICCKI/IX CBOMWCTB BCIICCTB OT THUIIA KpHCTaHHH‘{E:CKOﬁ pGHIéTKI/I, OMpECaACIIATb BUJ XUMHUYECKOUN CBI3HU
B HCOPraHNMYCCKUX COCANHCHUAX ]

° PACKPBIBATE OCHOBHBIC ITOJIOKCHUSA TCOPHUU BJ'IGKTpOJ'II/ITI/ILIeCKOI\/’I aucconranmuu, COCTaBJIATh YPABHCHUA BJIGKTPOJ'II/ITI/ILIGCKOI\/’I Jucconua-
[IUU KHUCIIOT, IMIEJI0Ye, COJIel U peakinii HOHHOTO OOMEHa;

. PacKpbIBaTh CYIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUM, ONPENEIATh OKUCINUTEND U BOCCTAHOBUTENb, COCTABIISITh ypaBHE-
HUA OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;

. Ha3bIBaTh (PaKTOPHI, BIUSIOIINE Ha CKOPOCTh XUMHUYECKON peaKIiu;

° XapaKTCPU30BaTh B3aMMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBAMH HEMETAIIJIOB B METAJJIOB,

. IIPOBOAUTD OTBITHI 1O MTOJYUYEHUIO U U3YUYEHUIO0 XUMUYECKUX CBOMCTB Pa3JINYHbIX BELIECTB;

. IPaMOTHO OOpAaIaThCs C BEIIECTBAMH B MIOBCEHEBHOM KHU3HMU.

OO0yyaromuiics MOTYyIUT BOZMOKHOCTh HAYIUTHCS

. BBIJIBUTATh ¥ TIPOBEPSATH IKCIIEPUMEHTAILHO TUITOTE3bl O XUMUYECKUX CBOMCTBAX BEIECTB Ha OCHOBE MX COCTAaBa M CTPOCHHS, UX CIIO-
COOHOCTH BCTYIMATh B XUMHYECKHE pPe- aKIHH, O XapaKTepe U MPOAYKTaX Pa3INUHbIX XUMHUECKUX PEaKIIni;

. XapaKTEePU30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBATH MPH- YHHHO-CJICACTBEHHBIEC CBSI3U MEK/Y IaHHBIMU Xa-
paKkTepUCTUKaMH BEIIECTBA,

. COCTaBJISITh MOJICKYJISIPHBIC U MOJIHBIE HOHHBIE YPaBHEHUS TI0 COKPAIIEHHBIM HOHHBIM YPaBHEHHSIM;

. MIPOrHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSIBIISITH OKUCIUTENbHbIE UM BOCCTAHOBU- TEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCIIe-
HUS 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTAB;

. BBIIBUTATh U MPOBEPSTH SIKCIIEPUMEHTAIILHO TUIIOTE3bI O Pe3yIbTaTax BO3ACHCTBUS pa3- IMUHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTHU XHU-

MHUYECKON pEaKLnu;



® HCIIOJIB30BAThb HpI/IO6peTéHHHe SHaHUA OJ19 SKOJIOTHYCCKH I'paMOTHOI'O ITOBEACHUS B Oprn(a}omeﬁ Cpeac;

® HUCIIOJIB30BAThb HpI/IO6peTéHHBIe KIIFOYCBBIC KOMIICTCHIIUH IIPH BBIIIOJIHECHHUU ITPOCKTOB U PCHICHU A y‘IC6HO'I/ICCHe,Z[OBaTeJ'II)CKI/IX 3aJ1a4 110
H3Yy4YCHUIO CBOﬁCTB, crnoco0oB IIOJIYYCHHA U paCliO3HaBaHUA BCIICCTB,

® 00BEKTUBHO OLICHUBATb I/IH(bOpMaI_[I/IIO 0 BCHICCTBAX U XMMHNYCCKUX MPOLECCAX;

® OCO3HAaBAaTh 3HAYCHHUEC TCOPECTUUCCKUX 3HAHWH 110 XUMUH JUIs HpaKTquCKOﬁ JCATCIIBHOCTH 4YC€JI0OBCKA,

® co3aaBaTb MOACIIN U CXEMBbI AJId PCIICHUA yT-I€6HBIX M IIO3HaBaTCJIbHBIX 3a4a4, IOHUMAaTh HCO6XOIII/IMOCTB CO6JIIOI[CHI/ISI HpGI[HHCElHHfI,

npeaiara€MbiX B MHCTPYKIUAX IO UCITIOJIB30BAHUIO JICKAPCTB, CPECACTB OBITOBOM XHUMHU U Ap.

D®opMbI KOHTPOJIA
KonTponb pesynbratoB oOyuenus B coorBercTBuu ¢ naHHoi OIl mpoBoautcs B (hopMe NUCHMEHHBIX U DKCIEPUMEHTANBHBIX PadoT, Mpernoa-
raeTcsi IPOBEICHHE IMPOMEKYTOYHOU U UTOIOBOW aTTECTALMU.

IIpome:xyTouHasi aTTecTALMA

Jlig ocyiiecTBIeHUS IPOMEXYTOUHOM aTTeCTallMi UCIOIb3YIOTCSI KOHTPOJIbHO-OLEHOYHBIE MaTepUallbl, 0OTOOp COAEpk aHUsI KOTOPbIX OPUEHTHU-
pOBaH Ha NPOBEPKY YPOBHs YCBOECHUS CUCTEMbl 3HAHUI M YMEHUH — MHBApUAHTHOTO ]Ipa COJepXKaHMs JeHCTBYIOIUX 00pa3oBaTeib- HOW Mpo-
rpaMMbl IO XUMHH AJ1s1 00111e00pa30BaTeNIbHbIX OpraHu3auui. 3aanus NpOMEKYTOUYHON aTTeCTallMi BKIIIOYAIOT MaTeprall OCHOBHBIX pa3zesioB
Kypca XUMHH.

Hrorosas arrecranus

s ocyiecTBiIieHHs: UTOTOBOM arrectanuu ucnonb3yroress KMMBI, conep:kanre KOTOpbIX OPUEHTHPOBAHO HA IIPOBEPKY YPOBHS YCBOEHHUs 3Ha-
HUI U onpenensercss cucTeMoi TpeOOBaHUH K MOATOTOBKE BBITYCKHUKOB OCHOBHOM HIKOJIBI. DTa CUCTEMAa MHBAapUAHTHA MO OTHOIIEHUIO KO BCEM
neiictByromuM OIl mo xumun 11t 0611eo0pa3zoBaTeNbHBIX OpraHU3alyii. 3aJaHusl UTOTOBOM aTTECTAllMU BKJIIOYAIOT MaTepuall OCHOBHBIX pa3-
JIEJIOB Kypca XUMHH.

Pabora cocrout u3 nByx yacreid. Yacte 1 cogepxut 19 3aganuii ¢ KpaTKUM OTBETOM, [TOIPAa3yMEBAIOLIMNX CAMOCTOATENbHOE (POPMYINPOBAHUE U
3aMMCh OTBETA B BUJE YMCIA WM NOCIEI0BATENBHOCTH LU PP.

Yactp 2 comepkuT 5 3amanuii: 3 3agaHusi ’TOM YacTH MOJPa3yMeEBAIOT 3allUCh Pa3BEPHYTOTO OTBETA, 2 3aJaHUs 3TOW YacTH MPEANOoararwT Bbl-
MOJTHEHUE PeaJIbHOTO0 XMMUYECKOT0 3KCIIEpUMEHTa U 0(pOopMIIEHHE ero Pe3yIbTaToB.



TemaTH4eckoe IIIaHNPOBAHHE MaTepHaJa B 8 Kiiacce

Ne | Tema Copep:xanne LeneBas ycranoBka ypo- | Koa-Bo | Ilnanupyembie pesyiabta- | Ucnonb3oBanue 000-

n/n Ka 4acoB ThI PYAOBaHUA

1 Mertobl mo3Ha- [TpakTudeckast pabora No | 3HaKOMCTBO ¢ OCHOBHBIMHU | 1 Ymenue MOJIb30BaThCs | JlaTunk TemiepaTypsl
HUS B XUMHHU. 1 METOJIaMU HayKH HarpeBaTelbHBIMU  IpUOO- | (TEpMOMNApPHBIiL), CIIUp-
OKcrnepuMeH- «M3yuenune CTPOCHHUS pamu TOBKa
TaJbHBIC OCHOBBI | IUIAMEHU)

XUMHH

2 Metoapl no3Ha- JIaGopatopHblii onbIT N | 3HAKOMCTBO € OCHOBHbIMM | 1 Omnpenenars BO3MOXKHOCTB | J[aT4nk TemrepaTypsl
HUS B XUMUH. 1/lo xakoii Temiiepatypbl | METOJaMHU HAYKU IPOBEJEHUS  peakuuil ¥ | (TepMOMapHbI), CIIUP-
OKcrepuMeH- MOXHO Harperb Bellle- IIPOLIECCOB, TpeOyIOLMX | TOBKA
TaJbHbIC OCHOBBI | CTBO?» HarpeBaHus
XUMHH

3 Metoapl no3Ha- JIaGoparopuslii onbiT Ne | Jlate  mpeacraBieHue o | 1 VYMmeHnue BbIOMpaTh npubo- | Jlatuuk  TemmepaTypsl
HUS B XUMHH. 2«M3mepenue Temriepa- | TOYHOCTH U3MEpEHUN pBl I NPOBEACHUS H3MeE- | IUIATUHOBBIA,  TEPMO-
OKCcrepuMeH- TYpbI KUIIEHUS BOJIBI € HUGPOBBIX  JaTYUKOB U peHUi, TPeOYIOLIMX TOUYHO- | METP, AEKTPHUECKas
TaJbHbIC OCHOBBI | ITOMOUIBIO JaTYMKA TEM- | QHAJIOTOBBIX IPHUOOPOB CTH IIOKa3aHUM. IUIUTKA
XUMHH repaTypsl U

TEPMOMETPA»

4 Meroas! no3Ha- JIa6oparopusiii onsiT Ne | ChopmupoBath mpexacras- | 1 3HaTh mpolecchl, mporeka- | JlaTuuk reMneparypbl
HUS B XUMHH. 3«Onpenenenne TeMIe- | IGHHE O  TEMIIEpaType IOIIMe TpH IUIABJICHUU Be- | (TEpMOMNAPHBIif)
OKcrnepuMeH- paTypsl IUIaBI€HUS U | IJIABJIEHMS, OOPATUMOCTH HIECTB M MX KpHUCTaJUIM3a-

TaJbHBIC OCHOBBI | KPUCTA/UIM3alMU MeETall- | IIJIABICHUS W KPUCTAIUIM- LIUH
XUMHH J1a» 3aluu

5 [lepBonauanbhbie | JIaGopaTopHblii onbiT Ne | DKCIIEpUMEHTAIBHOE 1 YMers oTiM4Yarhk BOJOMNPO- | JlaTyumk  3JI€KTpomnpo-
XUMHYECKHE 10- | 4«OmpeneneHue  BOAO- | ONPEACICHUE TUCTHILIMPO- BOJHYIO BOAY OT IUCTHUIUIM- | BOXHOCTH
HATUA.  YUCTBIC | IPOBOJHON WM JUCTHUIA- | BAHHOW U BOJOIPOBOJHOMN POBaHHOM, 3HATh, IMOYEMY
BEILIECTBA M CME- | POBAHHOW BOJBD» BOJIbI JUIS. TIPOBENECHMS JKCIIEPH-
cu MEHTOB MWCHOJB3YIOT [JH-

CTUJUIMPOBAHHYIO BOLY

6 IlepBoHavyanbHble | JIEMOHCTpAllMOHHBIN N3yuenue XuMuIeckux | 1 YMmers ornuuath (Qusmue- | JlaTdyuk  TeMmepaTrypsl
XUMHYECKHe 110- | dkcriepuMeHT Ne 1 «BeI- | sBiaeHumit CKHE IIPOLIECCHl OT XUMHUYE- | IUIATUHOBBIN
HaTuss. Dwusnye- | A€IE€HUE U TOIVIOLIEHUE CKMX peakIHi

CKHUC U XHUMHYC-
CKUC ABJICHUA

TCILJ1Ia — HpI/I3HaK XUMHU-
YECKOM peaKIumy




Ne | Tema Coaep:xanue eseBas ycranoBka | Koa-Bo | [liianupyembie pe3yJibTaThl HUcnoab3oBanue 000-
n/n YpPOKa 4acoB PY10OBaHMA
7 IlepBonavanbHbie | JleMOHCTpalMOHHBIN N3yuenne sBnenuit npwm | 1 3HaTh, 4TO MpHU ImpoTekaHuu pe- | [Ipubop It ONBITOB ¢
XUMHUYECKHE TI0- | AKcriepuMeHT Ne 2. «Pa3- | pa3ioeHUH  CII0KHBIX aKUMN MOJIEKYJIbl BELIECTB pa3- | AIEKTPUUECKUM TOKOM
Hatus. [IpocTeie | JIoXKeHUE BOABI DJIEKTPH- | BELIECTB pYLIAIOTCS, a aTOMbl COXpAaHs-
U CIOXHBIE Be- | YECKUM TOKOM» 10TCs (JUIs1 BELIECTB C MOJIEKY-
1IeCTBa JISIPHBIM CTPOCHHUEM)
8 [lepBonayanbubie | J[eMOHCTpalMOHHBIN DkcnepuMeHTaNbHOE 10- | 1 3HaTh (HOPMYIUPOBKY 3aKOHA U
XUMHYECKHE I10- | aKcriepuMeHT Ne 3. «3a- | ka3aTelbCTBO JCHCTBUSA yMETh MPUMEHSTh €ro Ha Ipak-
HATUS. 3aKOH CO- | KOH COXPaHEHHUs MaccChl | 3aKOHA TUKE, MPU PELIEHUH PacdETHBIX
XpaHEHUs MAaccChl | BEIIECTB) 3a1a4
BELIECTB
9 Kiaccel  Heopra- | JleMOHCTpalmOHHbIN DKCIepUMEHTAIBHO 1 3Hath 00bEMHYIO 1010 cocTaB- | [Ipubop ans onpenene-
HUYECKUX COeIU- | IKcepuMeHT Ne 4. OIIPEACIIUTD COJIEPIKAHNE HBIX YacTed Bo3ayxa HUsS COCTaBa BO3JyXa
Henuil.  CocraB | «OmnpeneneHue cocraBa KHMCJIOPOJIa B BO3yX€E
BO3/yXa BO3JlyXa»
10 | Knaccer Heopra- | IIpaktuyeckas padota Ne | CunTe3 cosn U3 KUCIOTH | 1 YMeTh NpOBOANUTE MPOCTEHIINE
HU4eckux coeau- | 2«llomyueHne MenHOTo | M OKCHJa MeTallaa CUHTE3bl HEOPraHWYeCKHX Be-
HeHuil. CBolicTBa | Kymopoca» LIECTB C HCIOJb30BAaHUEM WH-
KHCJIOT. CTPYKIMH
11 | PactBopsI JIaGoparopusbiii onbIT Ne | MccnenoBaTs 3aBUCH- 1 Nwmets npencraBinenue o pa3Hol | Jlatuuk  teMrieparypsl
S«W3yueHne 3aBHCHMO- | MOCTb PACTBOPHMMOCTH OT 3aBUCUMOCTH  PacTBOPUMOCTH | IUIATUHOBBIN
CTH PpacTBOPUMOCTU Be- | TEMIIEPATYPEI BELIECTB OT TEMIIEpPaTyphl
niecTBa OT TEMIIEpaTy-
pBI»
12 | PactBopsl JIaGoparopusbrii onbIT Ne | [Tokasare  3aBucumocTh | 1 YMeTh ucnoib30BaTh HU(PPOBOIA
6«HaOmonenne 3a po- | paCTBOPUMOCTH OT TeM- MHUKPOCKOI JJIsi u3ydeHus: ¢op-
CTOM KPHUCTAJJIOB» nepaTypsl MBI KpHCTAJIJIOB
13 | PactBopsI. JIa6oparopusiii onbiT Ne | ChopmupoBats nonstus | 1 Nmets nipencrasiieHue o pas- Jardauk  Temmeparypsl
7«IlepechilieHHbIii  pac- | «pa30aBIeHHBINA pac- JIMYHOU HACBHIIIEHHOCTH pac- IIJIATHHOBBII
TBOP» TBOP»,«HACBIILIEHHBIN TBOPA PacTBOPSIEMBIM Belle-
pacTBOp», «IIE€PECHIIICH- CTBOM
HBIWA PacTBOP»
Ne | Tema Coaep:xanne lesieBast ycTaHOBKA Koua- | Ilnanupyemsie pe3yabTaThbl HUcnoan3oBanme 000-
n/n ypoka BO 4a- pyAOBaHUA




COB

14 | PacTBOpHI [Tpaktrueckas padora Noe | CchopmupoBarth mpen- | 1 YMeTh onpenensaiTh KOHUEeHTpa- | JlaTdyuk onTuyecKoi
3«OnpeneneHye KOHLIEH- | CTaBJIEHUE O KOHLEHTpa- LIMIO pacTBOpa, UCIOJIb3Ys UH- IUIOTHOCTH
TpaluU BELIECTB KOJIO- MM BEIIeCTBA U KOJUYe- CTPYKLIHIO
PUMETPUYECKUM II0 Ka- CTBEHHOM aHaJIN3€
TuOpoBOYHOMY rpadu-
Ky»
15 | Kpucramnorunpa- | Jlaboparopusriii onsit Ne | ChopmupoBats nonsitue | 1 3HaTh c1IOCOOHOCTh KpHUcTauio- | JlaTuuk TemnepaTypbl
TBI 8«Omnpenenenne temne- | «Kpucramioruapar» TUAPATOB pa3pylIaThCs MPU IJIATUHOBBIN
paTypbl pa3I0KEeHUs HarpeBaHuu
KPUCTAJJIOTUAPATA
16 | Kmaccer Heopra- | [Ipaktudeckas pabora Ne | ChopmMupoBath mpe- 1 Ywmerts onpenensats pH pactBo- | [Jlaruuk pH
Huyeckux coequ- | 4«Onpenenenne pH pac- | crainenue o pH cpenbt poB
HeHuil. OcHOBa- | TBOPOB KUCJOT U IIEN0- | KaK XapaKTEepPUCTUKU
HUS yei» KHCJIIOTHOCTH PacTBOpa
17 | Knaccel Heopra- | JIaGopartopnslii onbiT Ne | ChopmupoBats mpes- 1 [Tpumensts ymenus no onpeze- | Jlatunk pH
Hu4eckux coequ- | 9«Onpenenenue pH pa3- | craBnenue o mxkane pH nenuto pH B mpakThueckom ne-
HeHuil. OcHOBa- JUYHBIX Cpem» ATENBHOCTU
HUS
18 | Kmaccer Heopra- | JlaGoparopablii onbIT Ne | DKCIIEpUMEHTAIBHO J10- 1 [TonnmaTts cymHocTh nporecca | Jaruuk pH, nosa- Top
Hudeckux coenu- | 10«Peaknus HelTpanu- Ka3aTb XUMHUYECKHE HEUTpaIu3aluyu 1 NIPUMEHATh 00BbEMa KU~ KOCTH,
HEHUW. XUMH4e- | 3auum». JleMoHcTpamnu- CBOMCTBAa OCHOBaHUH IIPOLIECC HEUTPAIU3ALUH Ha OropeTka, JaTYuK TeM-
CKHE CBOMCTBA OHHBIH FKCTIepUMEHT Ne 5 IIPAKTHUKE nepaTypsbl INIATUHOBBIH,
OCHOBaHMH «OcHoBanug. TennoBoi aTYWK IaBJICHUS, Mar-
3 deKT peakuu ruj- HUTHAas MeIlIaiKa
POKCH/1a HATPHS C yTJie-
KHCJIBIM Ia30M»
19 | CpoiictBa Heop- | JIaGoparopHsriii onbiT Ne | Hcmonb3oBate momydeH- | 1 YMeTb onpenensaTb KUCIoT- Haruuk pH
TaHUYECKHUX CO- 11«Onpenenenue xuc- HbIE 3HaHMS JUIs OTIpesie- HOCTb I10YB
e/IMHEHUH JIOTHOCTH TOYBBI» JIEHUS! KUCIIOTHOCTHU pac-
TBOPOB
20 | Xumuyeckas JIeMOHCTpaLlMOHHBIN IToka3aTe 3aBUCUMOCTH 1 YMeTb onpenensaTh TUIL KpU- JlaTuuk Temneparypsl
CBSI3b onbITNe 6 «Temmeparypa | puznuecknx CBOWCTB CTAJUTMYECKUX PEIIETOK 10 MJIATHUH BBIM, TaTUYUK

IIJIABJICHUS BEILLECTB C
Pa3HBIMM THUIIAMU KpH-
CTAJUIMYECKUX PEIIETOK

BCIICCTB OT TUIIAa XUMU-
YeCKOH CBS3U

TEMIIEpaType IJIAaBICHUS

TEMIIEPATYPBI TEPMO-
MapHBII




TemaTnueckoe NJIaHMPOBaHUe Y4eOHOT0 MaTepuaJa B 9 kiacce

Ne  [Tema Conep:xkanue LlesieBasi ycTAHOBKA Kou-Bo |[Ilnanupyemble pe3yabTarhbl Hcnoan3oBanue
n/n YPOKa 4yacoB o0opynoBaHust
1 Teopus snexktpo-  |JleMoHcTparmoHHbIi onbIT [[loka3aTk, 4yTo pacTBope- (1 3HaTh, YTO pacTBOpeHHE — pu3u- |[[aTamk Temmneparypsl
mutryeckoi aucco- Ne 1 «TemoBoit apdekr  [Hue BeiecTB UMeET psif KO-XUMHUYECKUH TPOIIECC [UIATHHOBBII
1R85 EYRNE0% PacTBOPEHMS BEILIECTB B [MPU3HAKOB XMMHYCCKOMN
BOJIE)» peaKIm
2 Teopus snextpo-  |[[Ipaktrueckas pabora Ne 1 |BBenenue noustuii «amek- |1 YMeTb 3KCIIepUMEHTAIBHO OTpe- |[[aT4uK 37eKTponpoBo/I-
ITUTUYECKOM AUCCO- [« DIEKTPOIUTHI M HEAIEK-  (TPOJIUTY» U KHEIJICKTPOIUT TIEJISATH AJICKTPOJIATHI M HEJIEK- [HOCTH
|A05EVRN%0%1 TPOJIUTHD) TPOJTUTHI
3 Teopus snextpo-  [JlaGopaTtopusriii ombiT Ne 1 |ChopmupoBaTs npeacras- |1 3HATh, KAKOE BIIMSIHUE OKa3bIBacT |[{aTumnk
TTMTUYECKOM arcco- («BinsHue pacTBOpUTENs.  [ICHHE O BIUSHUU PacTBO- BOJIa HA JIUCCOIMAIIMIO BEIIECTBA [3JICKTPOIPOBOHOCTH
|A05EYRN%05 Ha JIICCOLIMAIUIOY pUTENsA HA TUCCOLUALIAIO
DJIEKTPOJTATA
4 Teopus anextpo-  JlaGoparopHsrii onbIT Ne 2 [JKcriepruMEHTaIBHO BBeCTH |1 YMeTh ornpenesaTh CUIIbHBIE U |/]aT4uK 31IeKTpOmnpoBO/I-
MUTHYECKOH qucco- [(«CUIbHBIC M C1a0bIC DJICK- [[TOHATHE «CIA0BINA DIIEK- C1a0bIe SJIEKTPOITUTHI C TIO- MO-  [HOCTH
nuarui. CUIbHBIC HTPOJIATHI» TPOJIUT [IbIO JaTYMKA DJIEKTPOIPOBO/I-
ci1a0bIe AJIEKTPOIH- HOCTH
TBI
5) Teopus anextpo-  JlaGoparopuslii onbiT Ne 3 |CchopmupoBats npeacras- |1 3HATh 3aBUCUMOCTD JIEKTponpo- |[laTumnk
JTUTHYECKOM JUCCO- [«3aBUCUMOCTD JJICKTPO-  [IEHHME O 3aBUCUMOCTH BOJHOCTH PAacTBOPOB OT KOHIIEH- [3JIEKTPOIIPOBOHOCTH
1805 E:004%078 [IPOBOJAHOCTH PACTBOPOB  PIIEKTPOIPOBOJIHOCTH pac- Tparyy HOHOB
CHJIBHBIX DJIEKTPOJIUTOB OT TBOPOB OT KOHIIEHTPALIUN
KOHIIEHTPAIIUU HOHOBY MOHOB
6 Teopus anextpo-  [[Ipaktrdeckas pabora Ne 2 [3akpenuthb npezcraBicHue |1 YMeTh SKCIIEpUMEHTAIBHO onpe- |[laTumnk
TMTHYECKOM arcco- («Ompenienenne KOHIEH- |0 3aBHCHMOCTH 3JICKTPO- IeNISATh KOHIIEHTPAIIUIO COJI B [3JICKTPOIPOBOHOCTH
|885E180%051 TPALUU COJIM 110 WIEKTPO-  [[TPOBOJIHOCTH PACTBOPOB OT pacTBOpPE C MOMOIIBIO TaTYNKA
[IPOBOAHOCTH PAaCTBOPa»  [KOHIIEHTPAIMH MOHOB HIIEKTPOIIPOBOTHOCTH




Teopus anexTpo-
JINTHYECKOM TUCCO-
[HAIIH.

Peakiny HTOHHOTO
oOMeHa

JlaGopaTopHsblii onibIT Ne 4
«B3anmoielicTBUE THAPOK-
cua 6apus ¢ cepHOil Kuc-
JIOTOW

HccnenoBaTts 0COOEHHOCTH
[MPOTEKAHUS PEAKIIUU
HEUTpaIU3aluu

HpI/IMeHSITB 3HAaHUA O pCaKINn
HCﬁTpaJ'IPBaL[PIH B MHBIX YCJIOBU-
SIX

JlaT4uk 211€KTpOnpOBO-
HOCTH, 103aTOp 00bEMa
JKUIKOCTH, OFOpEeTKa

8 Teopus snextpo-  [JlaGoparopusiii onbIT Ne 5 [DKcniepuMeEHTaIBHO TOKa- 3HaTh, YTO BCE pacTBOpUMBbIC B |[laTumk
UTHYeCKOi aucco- («OOpa3oBaHue cojiel aM-  3aTh 00pa3oBaHUE HOHOB BOJIE COJIM SIBJISIFOTCS] CUJIBHBIMU  [3JIEKTPOIIPOBOIHOCTHU
LalH MOHUS» [pU peakliyu aMMHaKa C DIIEKTPOIIUTAMHU
KHCI0TaMU
9 Xummnuaeckue peak- [Jlabopatopuslif onbIT Ne 6 [M3yueHue OKUCIUTENBHO- VMeTh npeacTaBiaeHuE O Te- JlaTuuk Temneparypsl
LY. «3yueHune peakliuy B3au- [BOCCTAHOBUTENBHBIX MPO- I0BOM () (heKTe OKUCITUTETHHO- [TIATHHOBBIN
OKHCTUTENBHO- MoJeiicTBUS Cynbpura L[ECCOB, ITPOTEKAIOIIUX C BOCCTAHOBUTEJIBHBIX pEaKLUi
BOCCTAHOBUTENIb-  |[HATPUS C IEPOKCUIOM BO-  [BBIJICJICHHEM YHEPTUU
HbIE pEaKUU nopona»
(OBP)
10  [Xumumueckue JlaGoparopuslii onbiT Ne 7 [/Toka3aTk, 4TO B mpoliecce MMets npencrasienus o pa3-  |[Jarumk pH
peakunn. OBP «M3menenue pH B xone nporekanus OBP Bo3zmox- JTMYHBIX IPOAYKTAX OKUCIUTEIb-
OKHCJIUTEIBHO- HO 00pa30BaHNE KHUCIOTHI HO-BOCCTaHOBUTEIBHBIX PEAKLIUN
BOCCTAHOBUTEJIbHBIX PEAK- [MJIH MIEIOYH
1150
11  Xumunueckue JlaGopatopHslif onbIT Ne 8 [KonmdecTBeHHO oxapakre- 3HATh, YTO METAJUIBI ABJSIOTCS  |[laTunK HanpsKeHUs
peakunn. OBP «CpaBHUTEIbHAA XapaKTe- [PU30BaTh BOCCTAHOBUTEIh- BOCCTAHOBUTENISIMU C Pa3- HON
PUCTHKA BOCCTAHOBUTEIb- [HYIO CIOCOOHOCTH METaJI- BOCCTAaHOBUTEJIBHOMN CITIOCOOHO-
HOW CIIOCOOHOCTH METall-  |1IOB CTBIO
JIOB»
12 [Xummueckue peak- [[I[eMOHCTpalMOHHBIC ONBI- (M3y4UTh 3aBUCHMOCTH CKO- 3HaATh 3aBUCUMOCTh CKOpocTH  |[Ipubop st wit- rocTpa-

. CKOpoCTh XU-
MUYECKON PEaKIINH

Tbl Ne 2 «3yueHue Bius-
HUSl pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb PEAKLIIN

[POCTH PEAKIUH OT pa3iny-
HbIX ()aKTOPOB

PEaKIMU OT PA3TUYHBIX (PAKTO-
OB — TeMIIepaTypbl, KOHIEHTPa-
LMY pearupyroumx BeUIeCTB, Ka-
Taan3aTopa, MPUPOAbI BEIIECTB,
[JI0L1a/Id COTIPUKOCHOBEHHUS BE-
LIECTB

MU 3aBUCUMOCTU CKOpPO-
CTH XMMHYECKON peaKkuu
OT YCIIOBHI




13 |Hemerasmisl JIEeMOHCTPALIMOHHBIN OIBIT (DKCIEPUMEHTAIBHOE U3Y- 3HaTh HU3MYEeCKHe U XUMHYe-  [AMmapar Iis IPOBEACHUS
["anorensl Ne 3 «3ydenue pusude- |ueHHue HUIMYESCKUX U XU- CKHE CBOMCTBA I'aJIOTCHOB. XUMHYECKHX IPOLIECCOB
CKHUX U XMMHYECKUX MHUYECKHX CBOWCTB XJI0pa 'YMeTh 3anuceiBath ypaBHeHusa  ((AITXP)
CBOMCTB XJIOpa» peaKIMii raJJoreHoB ¢ MeTallla-
MU, HEMETalIaMU, UX pa3jiny-
HYIO OKHCIUTEIbHYIO CII0CO0-
HOCTb
14 [Tanmorenst [TpakTuueckas padora Ne 3 |OnpeneauTh CoaepKaHue YMeTh NPUMEHATh HOHOCENIEK-  |/[aTuuK XJIOpUIHOHOB
«Onpenenenue coaepxa-  [XJIOPUI-HOHOB B HCCIIEY- THUBHBIE TATYUKU
HUS XJIOPHU/I-MOHOB B IUTh- [eMBIX PacTBOPax
€BOIl BOZE»
15  |CepoBomopon, JleMOHCTpallMOHHBIH OMBIT: (M3yduTh 1abopaTopHbIE 3HaTh 1a00PATOPHBIE CIIOCOOBI  |AIITapat JJisl IPOBEICHUS
CyIb(UIBI «[lony4yenue cepoBoOPOAA|CTIOCOOBI TOTYUEHUS CEPO- [OJIy4EeHHUsl CEpOBOAOPOAA, €r0  [XUMHUUYECKUX PeaKIUi
U U3Y4EHUE €TI0 CBOMCTBY». [BOAOPOJA, €r0 CBOMCTBA U ¢duznyecKue 1 XUMHUYECKHE (AIIXP), mpu- 6op ans
JIaGopaTopHbIii ONBIT: CBOMCTBA CyJIb()UIOB CBOMICTBA. YMETh NPO- BOJUTh  [IOJIY4E€HHs ra30B WU all-
«CHHTE3 cepoBOOpOIa. KaueCTBEHHbIE peaKluu Ha cepo- |mapaTt Kunna
KauecTBeHHBIE peakMK Ha BOZOPOJ U COJIM CEPOBOAOPOL-
CEpOBOJIOPOA U CYIbPHUIBI) HOM KHC- JIOTBI, COCTaBJISITh CO-
OTBETCTBYIOLIUE YPABHEHUS XU-
MHUYECKHX PEaKIUi
16  |[Hemeramsl. Oxcu- |[leMOHCTpalMOHHBIH OMBIT |I3y4uTh CBOMCTBA CEPHH- 3HaTh pU3NUECKUE U XUMUYe-  [Ammapar i IpOBEACHUS
et cepbl. Cepan-  (Ne 4«I3yueHue CBOWCTB  |cTOTO ra3a CKHE CBOMCTBA CEPHUCTOrO r'a3a. (XUMHUYECKHX PEaKIUN
CTasi KUCIIOTa CEpHHUCTOrO ra3a v CEpHU- YMmeTh 3anuchiBaTh ypaBHeHus  ((AITXP)
CTOM KHCIIOTBI» peakiuii raza ¢ BOJ0i, CO IIeJI0-
qaMU
17  |Hemerasmisl JIaGopatophslii onbIT Ne 9 |DkcriepruMeHTaIBHO JI0Ka- 3HaTh, UTO pacTBOp amMmmHuakaB  |[larumk
AMMHAK «OCHOBHBIE CBOICTBA aM-  [3aTh PUHA]ICKHOCTH pac- BOJIE — CJIA0BIH JEKTPO- JIUT.  [JEKTPOIPOBOJIHOCTH

MHUaKa

TBOpa aMMHaKa K CJIa0bIM
PIEKTPOJIUTAM

YMeThb onpeaensaTh 3TO CBOUCTBO
C TIOMOIIBIO 1aTYMKA DIIEKTPO-

MTPOBOAHOCTH




18  |Okcua azora (IV)  |[leMOHCTpaIlMOHHBIE OMbI- [MI3y4UTh MPOMBIIUICHHbIE 3HATh MPOMBIIIJICHHBIC U 1a00- |TepMope3nucTopHbIii AaT-
Thl: «[lomydyenue okcuaa |1 1a6OpaTOPHBIE CIOCOOBI paTopHbIEe CLIOCOOBI MOJTYYEHHUST [UMK TeMIIepaTypsbl, 1aT-
azota (IV) u uzydenue ero |[osiydeHusi OKCHAa a30Ta okcupa azota (IV), ero pusmuue- |[unk pH, nar4ymk 3nekrpo-
cBoiicTBy»; «Okwucienue ok- |(IV), ero cBolicTBa, mpume- CKHME U XMMUYECKHE CBOWCTBA.  |IPOBOJIHOCTH, amlmnapar
cuza azota (II) no okcuna |HeHuE B IPOU3BOACTBE YMETb COCTaBISATh COOTBET- JUTSI IPOBE/ICHUS XUMUYe-
azota (IV)»; «B3aumoneli- [a30THOW KHCIIOTHI CTBYIOIIME YPABHEHUSI XUMHUYE- |CKUX PEaKIIHi
cTBUE okcuja azora (IV) ¢ CKUX pEaKLHH.

BOJIOM M KUCJIOPOJIOM, T1O- YMeTh 00BACHATH IPUMEHEHUE
TydeHUEe a30THOM KUCIIO- okcuja azora (IV) B mpousBo-
ThI» CTBE€ a30THOM
19  |AsorHas kucnotau ([Ipaktudeckas padora Ne 4 (DkcrepruMeHTaIBHO OIpe- YMeTh UCTIOIB30BaTh HOHOCE-  |[]aTurK HUTpaT- HOHOB
e€ conu «Onpenenenye HUTpPaT-  |ICIHUTh COJACPKAHUE HU- JIEKTUBHBIE TATUYUKH IS OTIpe-
MOHOB B IIMTATEJILHOM pac- TpaT-uOHOB B pacTBOpax NIEJICHUS] MOHOB
TBOpE»
20  |MuHepaabHBIC Jlaboparophsrii onbiT Ne 10 [DxcriepruMeHTaIbHO pa3jiy- Y METB dKCIIEpUMEHTAIILHO JaTunk
y1o0peHus «OrnpeneneHnue aMMUa4YHOM [4aTh MOYCBHHY M MUHE- OTIPEIEIATH MOYEBUHY AJIEKTPOIIPOBOTHOCTH
CEJIUTPBI 1 MOYEBUHBI» paJIbHbIE YI0OpEHUS
21  |Metamnbl. Kans-  [JlaGopaTopsslii onbiT Ne 11 [9xcriepuMeHTaIbHO yeTa- 3HaTh CBOICTBA COEAMHEHUN JlaT4MK 27eKTpOnpoBO-
nuit. Coenunenus |[«B3auMonelicTBue M3BECT- [HOBUTH 00pa30BaHKE CPe- KaJIbLIMSI M €70 3HAUEHUE B [IPU- |HOCTH, MarHUTHAsI Me-
KaJIbIIHS KOBOU BOJIbI C YTJIEKUCIIBIM [HEW M KUCIIOW COJTH pOJIE U )KU3HU YEJIOBEKA maJika, mpuoop JjIs mo-
razom» Jy4EHHUs Ta30B WJIM ala-
pat Kunmna
22 Mertasmrel. XKene3o [Jlabopatopssriii ombiT Ne 12 [McenenoBaTh mporiecc siie- 3HaTh, UTO Opouecc Koppo3un  |/laTumk naBieHus

«OKHCIIEHUE Kee3a BO
BIIQYKHOM BO3/yXE»

TPOXUMHYECKOU KOPPO3HH
bKele3a B BO3JyXe

METaJIJIOB IPOTEKAET B IPUCYT-
CTBUU BOJIbI U KHCJIO- POJA.
3HaTh PaKTOPHI, YCKOPSIOLINE
[IPOLECC KOPPO3HHU




Conep:xanue yueOHOro npeamera «XumMus» 8 kiaace
IlepBoHa4ya/ibHbIe XMMHYECKHE TOHATHUS
[Ipeamer xumun. BemectBa u ux cBoiictBa. Yucteie BemecTa u cmecu. CriocoObl pa3aeieHus
cMeceil. DU3NYECKHe U XUMUYECKUE SIBJIICHUS. MOJIEKYIbl U aTOMbL. XUMUYECKUE DIIEMEHTBI.
IIpoctble u cnoxHbie BeniecTBa. OTHOCUTENbHASI aTOMHAsI Macca. 3aKOH IMOCTOSIHCTBA COCTaBa
BelecTB. XuMudeckue Gpopmyinsl. OTHOCUTENbHASI MOJICKYJISIpHAS Macca. BaleHTHOCTH
XUMHYECKHX 3JIeMeHTOB. Onpe/esieHrne BAJIGHTHOCTH AJIEMEHTOB 110 OpMyJIaM UX COSAMHEHUN.
CocraBiieHre XUMHUYECKUX (OPMYJ IO BaJICHTHOCTH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB.
ATOMHO-MOJIEKYJISIPHOE YyU€HHE. XMMUUYECKUE YpaBHEHU. TUIIBI XUMUYECKUX PEAKIIHil.
KosmuectBo BemecrBa. Moub. Mousipaas macca.
Kucaopoa. Oxcuabl. I'openue
Kucnopon. Obmas xapakrepuctuka. Haxoxxnenue B npupoze. [lonydyenne
kuciopoja. duznyeckue U XuMHUYECKHE CBOMCTBa Kuciaopoaa. [IpuMenenne kucnopona.
KpyroBoport kucnoposa B mpupoje. Bozmyx u ero cocras. TemnoBoii 3¢ (hekT XuMHIeCKux
peakiuii. TOrMBO U CIOCOOBI €r0 CKUTAHUS.
Boxopon
Bonopon. O6mas xapakrepuctuka. Haxoxaenue B npupoje. [lomydenne Bogopona. CBoicTBa u
MIPUMEHEHUE BOJAOPO/A.
PactBopsl. Bona
Bona — pactBoputens. PactBopsl. Onpenenenrne MaccoBoil 10U paCTBOPEHHOTO BEILIECTBA.
CBOMCTBa BOMBI.
KosmyecTBeHHbIE OTHOLIEHUSI B XUMHH
KommuectBo BemecTBa. Monb. MosisipHast macca
3akoH ABorajipo. MossipHbIil 00beM ra3os.
OObeMHbIE OTHOIICHHSI TA30B MPU XUMUYECKUX PEAKIIHIX.
Ba:xHeiimue Kjaccbl HEOPraHUYECKUX COeIMHEHU
Oxkcuppl. Cocras. Knaccugukanus. Crioco0s! nonyueHus. Puznyeckue 1 XUMUYECKHEe
cBoiicTBa. [Ipumenenue oxcuoB. OcHoBanus. Coctas. Kiaccudukanus. CriocoOsl morydeHusl.
®duznueckue U xuMuueckue cpoiicta. [lpumenenune ocnoanmii. Kucnorel. Cocras.
Knaccudukanus. Crioco6s! nonyuenusi. Dusnyeckue u xumuueckue cpoiicta. [Ipumenenne
kucnot. Comu. Knaccuduxarus. [Tonydenne. @usndeckue U XUMHUECKHUE CBOMCTBA.
[Ipumenenue. ['eHeTnueckas CBs3b MEKY KJIaCCAaMU HEOPTraHUYECKUX COCTMHEHUN.
Ilepuoauyecknii 3aK0H U MEPUOINYECKAS CHCTEeMAa XUMHYeCKUX d1eMmenToB /1. U.
MenpeneeBa. CTpoeHue aToma
Knaccudukanus XuMudeckux 31eMeHTOB. [[oHsATHE 0 TpyIax CXOIHBIX JIEMEHTOB.
[Tepuonunueckwuii 3akon JI. 1. Menneneesa. [lepnoanueckas Tabauia XUMHYECKUX 2JIEMEHTOB.
Crtpoenue atoma. M3otonel. CTpoeHHE IIEKTPOHHBIX 0007109eK aTOMOB. XapaKTEepUCTHUKA
XUMHUYECKHUX DJIEMEHTOB Ha OCHOBAHUU TOJIOKEHUS B IEPUOMUECKON CUCTEME U CTPOCHUH
aToma. 3HaueHue nepruoanyeckoro 3akoHa. Kusnp u nestenbHocts . . Menneneena.
Xumuueckas cBsizb. CTpoeHue BellecTBa
DIIEKTPOOTPUIIATETLHOCTh XUMHUECKUX 371eMeHTOB. OCHOBHBIE TUITHI XHMHUYECKOU CBSI3H.
Crenenb okucieHus. Beruncienue crenenei OKUCIEHUs 3JIEMEHTOB, OKUCIUTENIbHO-
BOCCTAaHOBUTEIHHBIC PEAKITUH.



Conep:xanue yueOHOro npeamera « XumMus» 9 kiiace
IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca
BBoHBIN HHCTPYKTaX MO TEXHUKE Oe30macHOCTH. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCIMHEHUN.
Knaccupukanus XuMuyecKuX peakuui
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
TennoBble 3¢ (EKTh XUMUYECKUX PEaKIUii.
PacueTsl 1o TEpMOXUMHUYECKUM ypaBHEHUSM.
CKopOoCTbh XUMHUYECKUX pEaKLUi. Y CJI0BUS OBBIIIEHHUS CKOPOCTH PEAKIIUU.
O6patumsbie peakiuu. [IoHsATHE O XUMUYECKOM PAaBHOBECHH
XMMHYeCKHe peakMi B BOJAHbBIX PacTBOpPax
DJIEKTPOJMTHI U He JIEKTPOJIUTHI. JJIECKTPOJUTHYECKAS JUCCOLMALUSA.
OCHOBHBIE MTOJI0KEHUS TEOPUH HTEKTPOJUTUUECKON TUCCOUMALNN. DIEKTPOIUTHYECKAS
JIMCCOIMAINSA KMCIIOT, OCHOBAHWM, COJICH.
Cnabble U cuIIbHBIE NIEKTPOIUTHL. CTENeHb JUCCOIUAIITT
Peakuuu nonHoro ooMeHa.
['unponu3 coseil, Kak YaCTHBIN Cllydail peakiiii HOHHOTO OOMEHa.
I'asorensl.
XapaKkTepuCTHKa rajJoreHoB. XMMUYECKHAE CBOMCTBA U IPUMEHEHHE raJIOT€HOB
Xgop. CBoiicTBa XJi0pa.
XIIOpOBOJOPO/A: IIOJIy4EHUE U CBOMCTBA.
ConsiHas KUCIIOTa U €€ COJIN.
Kucaopon u cepa
OO61mas xapakTepucTUKa NOArPYIIbI KUCcIopoaa. [lomokeHne XuMHYeCKHX JIEMEHTOB
noarpynnsl kuciaopoja B IICXD, crpoenue nx atoMmoB. CTpoeHUE NPOCTHIX BELLECTB.
Asnnorponust
CBolicTBa U IPUMEHEHUE CEPBI
Cepoogopoa. Cyabduast. Oxcun cepsi (1V)
Oxcup cepsi (V). CepHast kuciora, COCTaB, CTPOCHUE, CBOWCTBA, IPUMECHEHHE.
A3sot u ¢ocdop
OO61as xapakTepuCcTHKa MOATPYIIIbI a30Ta. [lonokeHne XUMUYECKUX 3JIEMEHTOB MOATPYIIIIbI
azora B [ICXD, ctpoenue ux aromoB. O0111ast XapaKTepUCTUKA JIEMEHTOB S TPYIIIbI TJIaBHON
noarpynnsl. usndeckre 1 XMMUYECKHE CBOMCTBA a30Ta.
Ammuak. CTpoeHune MoJeKyJbl, pu3nueckue u Xumuueckue cBoiictna. [IpouszBoacTBo ammuaka,
€ro IprUMEHEHHUeE.
Conu aMMOHHS.
A30THas KUCIIOTa, CTPOEHHUE, CBOICTBa, MpuMeHeHue. Conu a30THOM kucnoTel. Kpyrosopor
azora.
docdop. Ero coequnenns. Oxcun pocdopa (V). DocdopHas KUCIOTa U €€ COJH.
MunepaiibHble yI00peHus
Yraepoa u kpeMHH#
OO0m1ast xapakTepUCTHKA MOATPYIIIbI yriaeposa. [lonojkeHne XUMUYECKHX 3JIEMEHTOB
noarpymnmnsl yraepoaa B [IICX3, crpoenne ux aToMoB. YTIIepoa 1 KpEMHUNW. XUMHAYECKHE
cBoiicTBa yrinepoaa. OKcubl yriaepoaa
VYronwsHas kuciaota. Conu yrojibHON KACIOTh. KpyroBopoT yrieposia B IpupoJe.
Kpemnuii. Oxcun kpeMHus.
Kpemuuenas kucnota u ee conu. CUmKaTHasi IPOMBIIIJICHHOCTb.
XapakTepucTHKa METAJLI0B.
[Tonoxenne meramos B IICX3 u ocobenHocTH cTpoeHus aToMoB. OO0111as XapaKTepUCTUKA
MeTaJIOB. PU3NYECKUE U XUMHYECKHUE CBOMCTBA.
HaxoxxneHne MeTanioB B IpUpoie U 00IIHe CIIOCOObI UX MOTyYeHHS. DINEKTPOIIH3.
CrutaBbl, ©X CBOMCTBA U 3HAUCHHE



Mertasibl raaBHbBIX noArpymni 1-3 rpynn nepuoandeckoi CUCTEMbl XUMUYECKUX 3IEMEHTOB /1.
N. Menneneesa.

OO11as XxapakTepUCTHUKA JIEMEHTOB INIaBHOM noArpymibl | rpymmel. CoeAMHEHUS MIETOYHBIX
METaJLJIOB.

Maruuii. [l{enoyHo3eMenbHbIE METAIUIBL.

Baxxneiimme coenquaeHns Kanbius. JKECTKOCTh BOJIBI U CIIOCOOKI €€ yCTPaHCHHS.

AJtoMUHMH, CTpOoeHUE, cBOMCcTBA. COCTMHEHUS alTFOMUHUS.

[Tonoxenue xene3a B [ICXD u crpoenue ero aroma. Haxoxaenue xenesa B Ipupoie, €ro
noytydeHue u cBoiicrBa. CoeqMHEHUs Keesa.

IlepBoHaua/ibHBbIE NIpeACTABIEeHNS 00 OPraHMYecKuX BemecTBax. Oprannyeckas XuMms
Oprannueckast xumusi. OCHOBHbBIE TIOJIOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX COCTMHEHUM A.
M. bytiepoBa. YpornieHHas Ki1acCu(PpUKaIMs OpraHMIeCKUX COSTUHEHU.

[IpenenbHbIe (HACBIILIEHHBIE) YIIIEBOIOPOIBI.

Henpenenbuble (HeHACHIIIEHHBIE) yrieBo10poabl. Llukindeckue yriaeBonopost. [Ipupoansie
HMCTOYHMKH yTIIE€BOJAOPOI0B. Buibl TOmmBa.

Cruptsl. KapOonoBbie kucnotsl. CroxkHble 3¢upbl. Kupbl.

Yri1eBoabL.

AMuHOKHUCHIOTHI. benku.

[Tomumepsr.



