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[HosicHuTeIbHAS 3alIUCKA
PaGouasi nporpaMMa BHEYPOYHOIO 3aHATHS O XMMHH COCTABJIEHA HA OCHOBE @
1) ®epepanpHoro 3akoHa Ne273-@3 «0O06 obOpasoBanmm B Poccuiickoit denepanum» 2)
denepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBbHOIO  CTAaHAAapTa OCHOBHOTO  OOIIEro
oOpa3oBaHMs, YTBEPXKJICHHOTO TpUKa3oM MUHHCTEpCTBA 00pa3oBaHus W Hayku PO ot
17.12.2010r. np.Nel1897 ¢ uzmenenusimu ot 31.12.2015r. Nel577 3) Ilporpammsl Kypca XUMHUHU
st 8-11 kimaccoB 0011e00pa30BaTENbHBIX YUPEKICHHUHI
3) Pacnopspkenust Munmnpocsemenuss PO or 12.01.2021 NeP-6 « OO0 yrBepxkieHuun
METOMYECKHX  PEeKOMEHJaluil 1m0  CO3aHUI0 U (pyHKIIMOHMpPOBAHMI0O B
0011e00pa3oBaTeIbHBIX OPraHU3ANHUAX, PACIOI0KEHHBIX B CeJIbCKOI MECTHOCTH U MAJIBIX
ropoaax, ULEeHTPOB  00pPa30BAHMS  €CTECTBEHHO-HAYYHON M  TEXHOJOTM4YeCKOu
HaNnpaBJIeHHOCTE)
4) MeToau4ecKux PEKOMEHJIAIM MHHHCTEPCTBa MpocBemieHus Poccuiickoit denepanuu 1o
«Peanu3zanum 00pa3oBaTeIbHbIX NPOrPAMM €CTECTBEHHOHAYYHOH M TEXHOJOTMYeCKOM
HANPaBJIEHHOCTEH MO0 XUMHM € HMCIOJb30BaHHEM 000pyaoBaHusi HeHTpa «Touka pocray
(yTBepkaeHbl pacropsbkeHneM MuHucTepcTBa npocBenieHus: Poccuiickoit @enepauuu ot 12
suBapst 2021 r.Ne P-6).
5) Ucnonb30BaHus HATISIIHO-IUIAKTHYECKUX TOCOOUI U 000pynoBanus eHTpa «Touka pocta»
6) Yuebnuk: Xumus. 9 knacc: yueO. 1t odmeoOpazosar. opranuzanuit/ O.C. 'abpuemnsn, U.I.
Octpoymos, C.A. CnagkoB — 3-e uza.— M.: [Ipocsemienne,2021
[IporpaMMa BHEYPOYHOTO 3aHATUS «IKCIIEPUMEHTANbHAS XUMHUA» pazpaboTaHa Ui yyaluxcs
9-ro knacca u paccuuTad Ha 34 yaca, U3 KOTOPBIX — 2 yaca pe3epBHOTO BpeMeHU (MpOBEACHUE
3aHATUN B TEYCHUH BCErO y4eOHOTO roj1a).
Ha 0a3e nenrpa «Touka pocra» olGecneunBaeTcs peaju3alusi NPOrpaMM eCTeCTBEHHO-
HAYYHOH W TEXHOJIOTHYECKOil HaNpaBJIeHHOCTell, pa3padoTaHHBIX B COOTBETCTBHHU C
TPeO0OBaHUSIMH 3aKOHOJATeIbCTBA B c(epe o0pasoBaHusl U ¢ Y4YETOM peKOMeHAAnMi
denepajbHOIo ONMeEPaTopa y4edOHoro npeamera « XuMusi».
[IpodunpHelii KommIekT obopynoBaHus LeHTpa «Touka pocra» obecreunBaeT 3¢Q(HEeKTUBHOE
JOCTUKEHHE 00pa30BaTENbHBIX PE3yJIbTaTOB OOYYaAIOUIMMUCS MO MPOrpaMMaM €CTECTBEHHO-
Hay4YHOW HANPABJICHHOCTH, BO3MOXHOCTh YIITyOJIEHHOTO U3yUEHHUS OTIETBHBIX IPEIMETOB, B TOM
yucie st (popMUpOBaHUS M300PETATENHCKOT0, KPEATUBHOTO, KPUTUYECKOTO MHBIIIICHNUS,
pa3BuTUs GYHKIIMOHATBHOM TPAaMOTHOCTH Y 00yUarOIUXCs, B TOM YHCJIE €CTeCTBEHHO-HAYYHOM
1 MaT€MaTUYEeCKOM.
CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS O XMMHUHU YK€ TPYAHO MPEACTaBUTH Oe3
UCIONIb30BaHUsI HE TOJBKO AaHAJIOTOBBIX, HO W IHM(POBBIX H3MEPUTETBHBIX NPHOOPOB. B
®enepansaoM [N'ocynapctBenHoM ObpazoBatensHoM Crangapre (PI'OC) mpomnucaHo, 4To OTHUM
U3 YHHBEpPCaJIbHBIX Y4eOHBIX ACHCTBHIM, MPUOOpPETAEMBIX YYAIIUMUCS, JTOJDKHO CTaTh YMEHUE
«TPOBEJEHUS OMBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEAOBAaHUM, MPAMBIX U KOCBEHHBIX
M3MEpEHUH C HCTIOIb30BAaHUEM aHATIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPUOOpoB». IlInpokuit
CHEKTp JAaTYMKOB T[IO3BOJISIET Yy4YalIUMCS 3HAKOMUTBCS C [apaMeTpaMd XUMHUYECKOIO
OKCIIEPUMEHTa HE TOJBKO Ha Ka4yeCTBEHHOM, HO M Ha KoJuuecTBeHHOM ypoBHe. Lludposas
naboparopusi  MO3BOJSET BECTH  JUIMTENBHBIA  OKCIEPUMEHT JlaXe B  OTCYTCTBHUE
AKCIIEPUMEHTATOPA, a YACTOTa UX U3MEPEHHUM HETOBIACTHA YEJIOBEUYECKOMY BOCIPUSITHIO.
B mpormecce dhopmupoBaHHs SKCIEPUMEHTAIBHBIX YMEHUH yUE€HHUK OOydaeTcs MpeCcTaBiIsTh
nH(popMalrio 00 UCCIeI0BaHUH B UETHIPEX BUJIAX:
* B BepOAJbHOM: ONHUCHIBATH AIKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTA,
(UKCUPOBaTh BHUMAHUE HA U3MEPSIEMBIX BETUIMHAX, TEPMUHOJIOTHH;



* B TaOJIMYHOM: 3aIOJHATH TAOJUIBI TaHHBIX, JIKAIINX B OCHOBE MOCTPOCHUS TpadukoB (Ipu
3TOM y YYaIlUXCsl BOSHUKAET MEPBUYHOE MPEJCTABICHNE O MacITabaxX BETUYHH);

* B rpa)UueCcCKOM: CTPOUTH TpadUKH MO TAOJIMYHBIM JAHHBIM, YTO JaET BOBMOXKHOCTH TIEPeXo/ia K
BBIJIBUKEHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXIY BEJIMYMHAMH (TMPU 3TOM YUUTEIb
MOKA3bIBACT MPEUMYIIIECTBO B BU3YAIM3ALMU 3aBUCUMOCTEHN MEX/1y BEJIMUMHAMHU, HATJISITHOCTD U
MHOT'OMEPHOCTb );

* B BUJIC MATEMATUUYECKUX YPABHEHUH: 1aBaTh MaTEMaTUYECKOE ONMMCAHNE B3aUMOCBS3H BEJIMUMH,
MaTeMaTHueckoe 00o0IIeHue.

[Tepexom OT KaXIOTro dTama MPeICTaBICHHUS WHQHOPMAIMU 3aHMMAET JIOBOJBHO OOJBIION
MIPOMEXKYTOK BpeMeHHU. B 7—8 kiaccax 3TOT mpoliecc HeoOX0IuM, HO B CTApIINX KJIaccax MOKHO
ObUTO OBl ATO BpeMs MOTPATHTH HA pelieHHe Oojee BaXHBIX 3a/ad. B 3ToM 1uiane mudpoBbie
J1a00paTOPUH CYIIECTBEHHO SKOHOMST BpeMs. DTO BpeMsi MOKHO MmoTpaTuTh corinacHo ®I'OC na
(dbopMUpOBaHUE HCCIEAOBATEIbCKUX YMEHUN YYalllUXCsl, KOTOPBIE BBIPAXKAIOTCS B CICAYIOLIUX
JIEUCTBUAX

* onpe/eseHrne mpooieMsl;

* IOCTAHOBKA UCCJIEI0BATEIbCKON 3a/1a4H;

* IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOCHHE MOJIETIEH;

* BBIJIBU)KCHHE THIIOTE3;

* SKCIIEpUMEHTAIIbHASL TPOBEPKA TUIIOTES;

* aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOICHU;

* popmynrpoBaHUE BHIBOJOB.

IIJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS IIPOI'PAMMDbI ¢akyabTaTuBa
«IKCMePUMEHTAJbLHASL XUMHS» VI 9 KJIACCOB ¢ MCNOJIb30BAHHEM 00OPYI0BAHHUA LIEHTPA
«Touka pocra»

JIuunocmmuuie pezynromamot

(] onpezesieHHe MOTUBAIIMK U3yUYEHUsI yUeOHOTo MaTepuaa;

[ oLleHMBaHUE yCBaMBaeMOro y4eOHOIro Marepuaia, UCXOJS U3 COIHUAIBHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

(] IOBBIIIEHHE CBOEr0 00pa30BaTEIbHOIO YPOBHS U YPOBHSI TOTOBHOCTH K U3YUEHUIO OCHOBHBIX
HMCTOPUYECKUX COOBITUM, CBSI3aHHBIX C PA3BUTHEM XHUMHH U OOIIECTBA;

(] 3HaHME MTpaBUJI TOBEACHUS B UpE3BbIYAIHBIX CUTYAIUIX;

(] olleHMBaHKE COIMAIBHOM 3HAYMMOCTH MPOQECCHii, CBI3AHHBIX C XHMHEIH;

[l BnageHHe IIpaBUJIaMU 0e301macHOTO 06pameHH${ C XHMHYCCKHMH BCIICCTBAMH H
O60py,Z[OBaHI/IeM, IMPOSIBJICHUC AKOJIOTHYECKOH KYJIbTYPBI.

Memanpeomemmwie pe3yiomamol

Pezynamusnvie YV/I ;

[J mesenoiaraHue, BKJIFOYas IOCTAHOBKY HOBBIX IICJICH, TpeoOpa3oBaHue MPAaKTHYECKON 3a/1aun
B MO3HABATEIbHYI0, CAMOCTOSTEIbHBI aHANU3 YCIOBHUN JTOCTHIKEHHUS 1€ Ha OCHOBE Y4éTa
BBIJICTICHHBIX YYUTENIEM OPUEHTHUPOB JCHCTBHS B HOBOM y4eOHOM MaTepuase; MIaHUPOBaHUE
MYTU JOCTUKEHHUS LETEH;

[] ycTaHaBJIEHHUE IICJIEBBIX MPUOPUTETOB, BBIJCICHHE aTbTEPHATHUBHBIX CIOCOOOB JTOCTHKEHUS
1enu ¥ BeIOOp Hanbonee 3ppekTHBHOTO crioco0a;

[J yMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BpEMs U YIIPABIISITH UM;

(] yMeHHe IPUHUMATD PEIICHHS B TPOOJIEMHOM CUTYaIlUU;



[] moctaHOBKa yueOHBIX 3aj1a4, COCTABJICHUE TIaHa U T0CJIeI0BATEIbHOCTH JICHCTBHIA,

() opranu3aiis pabouero MecTa IpH BBITOJIHEHUH XHMHUECKOTO KCIIEPUMEHTA;

[l TpOTHO3MpOBaHUE pe3yJIbTATOB OOYyUCHHsI, OICHUBAHME YCBOCHHOTO MarTepHaja, OIleHKa
KayecTBa M YPOBHS IIOJIYYEHHBIX 3HAHUH, KOPpPEKIUs IUIaHa W Crocoba AeWCTBUS TIpU
HEOOXOIMMOCTH.

Tlosznasamenvnvie YVJI:

] IOUCK W BBIZICTICHUE WHPOPMAIIHH;

] aHanmu3 ycioBW#M M TpeOOBaHWIA 3a/1aud, BBIOOp, COIMOCTAaBICHHE W OOOCHOBaHHE crocoda
pELICHUS 3a1a4H;

] BeIOOp Hamnbomee 3(p(PEeKTUBHBIX CIIOCOOOB PELIeHUS 33aJa4d B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBUI;

[} BBIABMIKEHUE U 0OOCHOBAHUE THITOTE3bI, BEIOOP CIIoco0a e€ MpOBEPKH;

[} caMoCTOSATENIFHOE CO3[aHUE AJITOPUTMA JIESITEIbHOCTH TIPH PELICHUH MTPOOIEM TBOPYECKOTO U
MIOMCKOBOTO XapaKTepa;

] yMeHHUs XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOSCHHIO U CBOMCTBAM;

(] onmchlBaHWE CBOMCTB: TBEPABIX, J>KUAKHX, TIa3000pa3sHBbIX BELIECTB, BBIACICHUE HX
CYILECTBEHHBIX IPU3HAKOB;

] u3o0paxkeHne cocTaBa MPOCTEHINIUX BEIIECTB C MOMOIIbI0O XUMUYECKUX (POPMYI U CYLIHOCTH
XUMHMUYECKHUX PEAKLIUK C TIOMOIIBIO XUMUYECKUX YPABHEHUN;

[ mpoBenieHuEe HAOJIOIEHUH, ONUCAaHUE NTPU3HAKOB U YCIOBUI TEUEHUS XMMHUYECKUX PEaKIIMi,
BBIIIOJTHEHUE XUMHYECKOIO HKCIEPUMEHTAa, BBIBOJbl HA OCHOBE aHajau3a HaOJMIOJEHUIl 3a
OKCHEPUMEHTOM, pEIICHHE 3a/ad4, IOJIydeHHEe XHMHUYECKOH HWHGOpMAaUKd W3 Pa3IMnYHBIX
HCTOYHUKOB;

[} yMeHHMEe OpraHu30BbIBaTh UCCIIEI0BAHUE C LIEIbIO0 IPOBEPKU THIIOTES;

] yMeHHe Jies1aTh YMO3aKIIOUEHHs] (MHlyKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

(] ymeHue OOBEKTUBHO OLIEHMBATh MH(OPMALUMIO O BEIIECTBAX M XMUMUYECKUX IpoIleccax,
KPUTHYECKH OTHOCUTBCS K NICEBJOHAYUYHON HHPOPMAILIUH.

KommynuxamuenvieYV/{:

[ IOJHOE W TOYHOE BBIPA)KEHUE CBOMX MBICIEH B COOTBETCTBHM C 33Ja4aMH M YCIOBHSIMH
KOMMYHHKAaIUH;

[ aZeKBaTHOE HCIOJIb30BAHUE PEUYEBBIX CPEICTB JUIS y4acTHs B JUCKYCCHHM U apryMEHTaluu
CBOEH TO3MLIMH, YMEHHME IPEJCTABIATh KOHKPETHOE COJEp)KaHHE C COOOLICHHEM €ro B
MUCBbMEHHOW M YCTHOM (opme, ompesereHrue CrocoO0B B3aUMOJIEHCTBHS, COTPYIHUYECTBO B
noucke u coope nHpopMalnu;

[] onpenenenue crocob0B B3aUMOJEHCTBUS, COTPYTHUYECTBO B IIOUCKE M cOOpe MHGpOpMaluH,
ydJacThe B JWanore, IUIaHUPOBaHHWE OOIIMX CHOCOOOB paboThl, MPOSBICHHUE YBAXKUTEIHLHOTO
OTHOIIEHHSA K APYTUM Y4YalIUMCs; ONMCAHHUE COACPIKAHMS BBIIOJIHSIEMBIX IEHCTBUN C LENBIO
OPUEHTUPOBKHU B NPEAMETHO- IPAKTUYECKOM I€ATENBHOCTH; YMEHUS YUUTHIBATh Pa3HbIC MHEHUS
U CTPEMUTHCS K KOOPAUHALIMY Pa3IMUHBIX MO3ULIMNA B COTPYIHUYECTBE;

1 hopmyHpoBaTh COOCTBEHHOE MHEHUE U MO3UIIHIO, ApIYMEHTHPOBATH M KOOPJMHUPOBATH €€ C
MO3UIUSAMU MAPTHEPOB B COTPYIHUYECTBE IMpPH BHIPAOOTKE OOIEro peuieHHsi B COBMECTHOMN
NesITeNIbHOCTH;

[l oCywIecTBIATh B3aMMHBIM KOHTPOJb M OKa3blBaTh B COTPYJAHHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIIb;



[l miaHMpoBaTh OOIIME CIOCOOBI PAOOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKLHIO, OLIEHKY
neicTBUi mapTHEPA, yMETh YOeXKIaTh;

[] Mcmonb30BaTh aJeKBAaTHBIE S3BIKOBBIE CPEICTBA JUIsl OTOOpPAKEHHUSI CBOMX UYBCTB, MBICIIEH,
MOTHBOB M NOTPEOHOCTEH; 0TOOpakaTh B peur (ONMUcaHue, 00bICHEHNUE) COIePIKaHHE
COBEpIIaeMbIX NEHCTBUH, KaKk B (OpMe I'pPOMKON COLMAIM3MPOBAHHOW peyH, Tak U B (opme
BHYTPEHHEHN peuu;

[ pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, UCIIOJIb3YSl CPEJCTBA YCTHOM M NMHCbMEHHOMN
KOMMYHHUKAIlMM TIpA paboTe ¢ TeKCTaMH Yy4eOHWUKAa W JIOTOJHUTEIBHOW JIMTEpaTypoid,
CIPAaBOYHBIMU TaOIUIIAMH, TPOSIBISATH TOTOBHOCTh K YB)KEHUIO HMHOM TOUYKM 3pPEHUS NpU
00CYXJIEHUH PEe3yIbTATOB BBHITIOJHEHHOU PaOOTHI.

Ilpeomemmnoie pesyromamut

Obyuarowuiicss Hayuumcsi:

] IpUMEHSITh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOIeHHE, U3MEPEHHE, SKCIIEPHUMEHT;

[ onucChIBaTh CBOMCTBA TBEPBIX, KUAKUX, ra3000pa3HbIX BEIIECTB, BBIIEISIS UX CYIIECTBEHHbBIE
MPU3HAKY;

[] pacKpbIBaTh CMBICT 3aKOHA COXPAaHEHUS] MacChl BEIIECTB, aTOMHO-MOJIEKYISIPHON TEOPUU;

] pa3iauyaTh XUMHAYECKUE U (PU3UYECKHUE SIBICHUS,

[ Ha3bIBATh MPU3HAKHU M YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIINii;

[J cobmonaTh nmpaBuia 0e3onacHoi padoThl IPU MPOBEICHUH OMBITOB;

[J mosib30BaTbest 1a00PATOPHBIM 000PYTIOBAHUEM U MTOCY/IOH;

[J momyuyaTh, coOupaTh ra3oo0pa3Hble BelIecTBa M paclo3HaBaThb HUX; XapaKTepU30BaTh
du3nyYecKne W XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX COCIUHCHUH,
MPOBOJUTH  OTBITHI, TOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA HW3YYEHHBIX  KJIACCOB
HEOPraHUYECKHUX BEIECTB;

[J packpbIBaTh CMBICI TOHSTHSI «PAcTBOP», BBIUUCISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO
BEILIECTBA B PAacTBOPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MACCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA;

] XapakTepH30BaTh 3aBHCUMOCTH (PU3MUECKUX CBOMCTB BEIIECTB OT THIA KPUCTALTHUECKOU
PEMETKU, OTPEIETATh BUJl XUMUYECKOM CBSI3M B HEOPTaHUYECKUX COCIMHEHUSIX;

[ pacKpbIBaTh OCHOBHBIE IOJIO)KEHUSI TEOPUU DIEKTPOJUTHUECKON JMCCOIMAINU, COCTABIATh
YPaBHEHUS JJIEKTPOIUTUYECKOW AUCCOLUUALMU KHUCIIOT, MIEJI0YEH, CONel M Peakiuid HOHHOTO
oOMeHa;

[J pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHN, ONPEAEIIATh OKUCINUTETh
1 BOCCTAHOBUTENb, COCTABIIATh YPABHEHUSI OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIU;

[] Ha3bIBaTh (baKTOpBI, BJIMAKOIIUEC HA CKOPOCTH XUMHYECKOU pC€aKuun;

ll XapaKTCpU30BaATh B3aHMMOCBA3b MCIKAY COCTABOM, CTPOCHHCM H CBOMCTBAMHM HEMETAJJIOB U
MCTAJIJIOB;

l IMPpOBOAUTD OIIBITHI 11O ITOJIYUCHUIO U U3YUYCHUIO XUMHUUYCCKUX CBOMCTB Pa3IMYHBIX BCIIICCTB,

l rpaMOTHO 06pa111aTLc;1 C BEIIECTBAMHU B ITOBCEIHEBHOM JKU3HU.

Odyuarouwguiica noayuum 603MOMCHOCMb HAYUUMbCA:

(] BBIABUTATh M IPOBEPSITh HKCIEPUMEHTAIBLHO TUIOTE3bl 0 XMMHUECKHUX CBOMCTBAaX BEIIECTB Ha
OCHOBE MIX COCTaBa M CTPOCHHMS, X CIIOCOOHOCTH BCTYNaTh B XUMHUYECKHUE PEAKIIUHU, O XapaKTepe
Y TIPOJIYKTaX PA3TMYHBIX XUMUUECKUX PEAKIIHIA,



[] XxapakTepH30BaTh BEIECTBA 10 COCTaBYy, CTPOCHHIO M CBOWCTBAM, yCTaHABIUBATh MPUYHMHHO-
CJICACTBCHHBIC CBA3U MCIKAY JAHHBIMU XapAKTCPUCTUKAMU BCIICCTBA,

[J cOCTaBJIITH MOJIEKYJIIPHBIE W IIOJIHbIE HWOHHBIE YpPAaBHEHHUS IO COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

) mIpOrHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHBIC UM BOCCTAHOBUTEIHHBIE
CBOKCTBA C YYETOM CTENEHEN OKUCIIECHHUS JIEMEHTOB, BXOSILIUX B €r0 COCTAB;

[J BBIABUTATh U MPOBEPSITH SKCIEPUMEHTAIBHO THIIOTE3bI O pe3yJIbTaTaX BO3ICUCTBUS Pa3IMYHBIX
($akTOpOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOUN PEaKInuu;

(] WCHOnB30BaTh MPHOOPETEHHBIE 3HAHUS ISl OKOJIOTMYECKH TPaAMOTHOTO TIOBEJICHUS B
OKpY>KalollEel cpelie;

(] WCmosib30BaTh MPUOOPETEHHBIE KITFOYEBBIE KOMIIETCHIIMM TPH BBITIOJHEHHH IPOCKTOB M
perieHuu y4eOHO-UCCIIeIOBATeIbCKUX 3a7ad M0 M3YYEHHUIO CBOMCTB, CIIOCOOOB TOJYYCHHS WU
pacro3HaBaHUs BEIIECTB;

[] 0OBEKTUBHO OIIEHUBATh MH(POPMAIIMIO O BEIIECTBAX U XUMHUUYECKUX TTPOIIeccax;

[] oco3HaBaTh 3HAYCHHE TEOPETHYECCKUX 3HAHWUU MO XUMHUHU ISl MPAKTHUYECKOU JEATEITHHOCTH
YeJI0BEKa;

co3/laBaTb MOJIENIM M CXEMBl JUIsl pElIeHUs Y4eOHbIX U IO3HABATENbHBIX 3a]ay; IOHUMATh
HE00XO0AUMOCTb COOJIIOJICHUSI TPEIITUCAHUH, PeIIaraéMbIX B HHCTPYKIMSX IO UCIOIb30BAHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMUU U JP.

Conep:kanue nporpaMmal

«IKcnepuMeHTAIbHAsA Xumusa» 9 kaace (34 yaca, 1 yac HeaeJ110)

BBenenne B kypc «IkcnepuMeHTaJIbHass XuMus-9» (1 4)

BBoansbli nHCTpYKTaX 110 Th. XUMHsI — HayKa SKCIIEpUMEHTAIIbHAS.

Jemoncmpayuonnstit sxcnepumenm Ne 1. O3nakomienne ¢ 1a00paTOPHBIM 000PYJIOBaHUEM;
npuéMbl 0€3011acCHOM pabOThI C HUM.

BxonHoe TecTupoBaHue 0 TEOPETUUECKUM U IPAKTUUECKUM 3HAHUSM 3a 8 Kiacc

Pazgen 1. MHoroo0pasue XuMHYEeCKHX peaKluil B IKCIIEPUMEHTAJbHOU XuMuu (7 4)

Tema 1. Xumnueckue peakuuu (3 4)

IIpakTnueckas padora Ne 1 «[IpaBuna TexHuku Oe3onmacHOCTH Ipu padoTe ¢ 1abopaTOpPHBIM
obOopynoBanueMm. [IpaBuia nonb30BaHMs HArpeBaTEIbHBIMU YCTPOUCTBAMU

OBP B »skcnepumeHtanbHOM Xxumuu Jladopamopnwtii onvim Nel «3ydyeHue peakuuu
B3aUMOJIEHCTBHS Cylb(UTa HATPHUsS C MEPOKCHIOM Boaopoaa» TemnoBoil apdeKkT Xxumuueckux
peakuuii. [ToHsTHE 00 9K30- M PHIOTEPMHUUYECKUX peakuusax. Jemoncmpayuonnotit onvim Ne 2
[Ipumepsl 3K30- U SHAOTEPMUUYECKUX peakuuil. Jemoncmpayuonnwiii onvim Ne 3 «TennoBoit
3¢ exT pacTBOpeHUs BeulecTB B BoAe» CKOPOCTh XUMHUECKUX peaKkuuil Jemoncmpayuonmblil
onoim Ne 4 B3auMmopeiicTBHEe LIMHKA C COJSIHOM M YKCYCHOM KucioTamu. Bzammonelictehe
IPaHyJIMPOBAHHOTO IIMHKA W IIUHKOBOW IBUIM C COJSTHOM KHMCIOTOH. B3ammoneictBue oxcuia
Meau(Il) c cepHoli KMCIOTOM pa3HONM KOHIIEHTpALH IIPH pa3HbIX TeMreparypax. Ilpakruyeckas
padora Ne2. l3yuyeHue BIusSHUSA yCIOBHI NPOBENCHUS XMMHUYECKON PEAaKIMM HAa €€ CKOPOCTb.
Jlabopamopnutii onvim Ne2 «CpaBHUTENbHAs XapaKTEPUCTHKA BOCCTAHOBUTEIBHOM CITIOCOOHOCTH
METAJIJIOBY

[Toaroroska k T MA

Tema 2. JnekTpoaurnyeckasi nuccounanus (4 4)

DIEeKTPONUTHYECKAs AUCCOLHMALNS — ITIaBHOE YCIOBUE MPOTEKAHUS PEAKIIUI B PACTBOPAX.
Hemoncmpayuonnoiii oneim Ne5 licnibiTaHWe pacTBOPOB BEHIECTB HA AJIEKTPUUYECKYIO
MIPOBOJIUMOCTb.

Jlemoncmpavyuonnsiii onvim Ne6 « IAEKTPOIUTH U HEITEKTPOIUTHI)



DJIEKTPOJIUTUYECKAS] TUCCOI[UALIAS KUCIIOT, IEJI0UEH U COJICH.

Jlabopamopnuiii onvim Ne 3. «CunbHbIE U cradble NIEKTPOIUTEy OnpeaeseHne KUCIOTHOCTH-
OCHOBHOCTH CpEIbl IIOJYYEHHBIX PACTBOPOB C IIOMOUIbIO HMHAMKATOpa M JaT4yuKa
ANEKTPOIPOBOIHOCTH

Jlabopamopuwviit onetm Ne 4 «3aBUCHMOCTb 3JIEKTPOIIPOBOJHOCTH PACTBOPOB CHJIBHBIX
AJIEKTPOJIUTOB OT KOHLIEHTPAL[UK HOHOBY

Peakuuu nonsoro oOMeHa.

Jlabopamopnutii onvim Ne 5 «B3zauMopeiicTBue THAPOKCUIA Oapus C CEPHOUN KUCIOTOM»
Jlabopamopnutii onvim Ne 6 Peakiiyin 0OMEeHa MEXTy paCTBOPAMH IIIEKTPOIUTOB.
Ilpakmuueckaa padoma Ne3. «OrnpenesieHUe KOHIICHTPALIMU COJIM IO 3JIEKTPOIPOBOJIHOCTH
pacTBopa»

IToaroroBka x ' 1A

Ilpakmuueckaa  paooma Ne4. PemieHue  SKCIEPUMEHTANBHBIX  3aJady IO  TEME
«QneKkTpoauTudeckas auccomuanus». Th

TecToBBIli KOHTPOJIL MO paszgeay «MHorooopasme XUMHYECKMX peakunuii B
IKCIIEPUMEHTAIbHON XUMHH»

Pazgen 2. IIpakTHKYM 110 M3Y4YEHHUIO CBOICTB MPOCTHIX BelleCTB: HEMETANJIOB H MeTALI0B,
uX coequHeHni ( 204)

Tema 3. CBoiicTBa rajiorenos (2 4)

I"anorensl: pusnueckue u xumMuueckue cBoicTBa. CoelMHEHNS IajJOreHoB. XJI0POBOI0PO]
Jlabopamopnuiii onvim Ne7 PacriozHaBaHUE COJSIHOM KHUCJIOTHI, XJIOPUI0B, OPOMHUIIOB, HOIUIOB
U Hona.

Jlabopamopnutii onvim Ne8. OTOeMBaOIE CBOMCTBA XJIOPA .

Jlabopamopnuiii onvim Ne9. B3auMHO€E BHITECHEHHE IAJIOTEHOB U3 PACTBOPOB UX COJIEH
Ilpakmuueckasa paboma Ne 5. «Onpedenenue cooepicanusn Xa0puo-uoHos 6 NUMbveeoll 600e»
[Toaroroska xk T'MA

Tema 4. CBoiicTBa Kucjaopoaa u cepsl (4 1)

Kucnopon: nmosnyuenue 1 XuMu4eckie CBONCTBA.

Jemoncmpayuonnviii onvim Ne 7. «[loayyeHnne u coOupaHue KUCIOpoja B J1abOpaTopuu U
3aM0JIHEHUE UM Ta30MeTpay

Jlabopamopubwtit oneim Nel(). «I'opeHue cepbl Ha BO3/IyX€ U B KUCIOPOIE»

Cepa. XuMu4ecKkue cBONCTBa CEPHI.

Jemoncmpayuonnwtit onvitm Ne7. AnnorponHsle Moaudukanuu cepbl. O3HaKOMIICHHE C
o0pasuamMu cepbl U €€ MPUPOIHBIX COSTUHEHHH.

CoenuHeHHUs cephl: CepOBOOPO/, CepoBoIopoaHast kucaoTa. Cynb(usl.
Jemoncmpayuonnstit onvim Ne8 OOpasiibl NPUPOIHBIX CYIb(UIO0B U CYlb(aTOB.
Jlabopamopnutii onetm Nell KauecTBeHHbIE peaKLIUU HA CYIb(QHI-UOHBI B PACTBOPE.
Coenunenus cepsl: okcun cepsl (IV), cepHucTast KMCI0Ta U €€ COJH.

Jlabopamopnuuii onvim Nel2 KauecTBeHHbIE PeaKLIUU HA CYIb(QHUT- HOHBI B PACTBOPE.
Coenunenus cepsl: okcus cepsl (VI), cepHast KUCIIOTA U €€ COJIH.

Jlabopamopnuiii onvtm Nel3 KauecTBeHHbIE peaKIIUU Ha CyIb(paT-uOHbI B pacTBOpE.

CBolicTBa CEpHOI KUCIIOTHI.

Jlabopamopnuwiit onvim Nel4 V3yueHne cBOICTB CEpHOM KMCIIOTBI

[ToaroroBka k [TA

Tema 5. CBoiicTBa azora u ¢pocdopa (5 4)

A30T: ¢pu3nyecKrne 1 XUMHUYECKHE CBOMCTBA. AMMHUAK.

Jemoncmpavyuonnsiii onvtm Ne9 Th Ilonydyenre aMMuaka u €ro pacTBOpeHuUE B BOJIE.
Jlabopamopuutit oneim Ne 15 «OcHOBHBIE CBOMCTBAa aMMHUaKay



Conu amMmMOHUSL.

Jlabopamopuwiit onvim Nel6 B3anmoelicTBie cojieii aMMOHUS CO LIEJI0YaMU

A30THAas KucioTa.

Jlabopamopuwiit oneim Ne 17. I3yuenne CBOMCTB a30THON KHCIIOTHI

Ilpakmuueckaa paboma Ne 6. «OnpeneneHrie HUTPaT-HOHOB B IUTAaTEIILHOM PacTBOPE»

Conu a30THOM KMCIIOTHI — HUTPATHI.

Jemoncmpayuonnwtii onvim Nel() OOpa3ubl IPpUPOIHBIX HUTPATOB U (ocdaTos.
Jlabopamopnuiii onetm Nel8 O3HakoMJIEHHE C A30THBIMH U (OCHOPHBIMU YAOOPEHHUSIMH.
Pacrnio3HaBanue a30THBIX yJOOpEHUIA.

®octhop. Coenunenust pocdopa: okcun dochopa (V), oprodhocdhopHas KUCIOTa U €€ COJIH.
dochopubie yIoOpeHus

Hemoncmpayuonnwviii oneim Nell OO6pa3ubl kpacHoro ¢ocdopa, okcuma docdopa (V),
npupoHbIX pochartos.

Jlabopamopnuuwtit oneim Nel8 «"openue cepsl U pochopa Ha BO3AYXE U B KUCITOPOICH
IToaroroBka x ' 1A

Tema 6. CBoiicTBa yriepoaa u kpemuus (4 1)

VYrnepon, ¢usndeckue cBoWCTBA. AJIIOTPONHUS yriaepoaa: anmas, rpaduT, kapOuH, GyuiepeHs.
XUMHUYECKHE CBOWCTBA YIJIEPOA.

Jlemoncmpayuonnsiii onvtm Nel2 Monenyn KpUCTATHYECKUX PEIIETOK aiMasa u rpadura.
Oxcuppl yriaeponaa. YrapHblid U yIIIEKUCIBIN ra3bl. YTOIbHAs KUCIOTa, KApOOHATHI
Jlemoncmpayuonnsiii onvtm Nel3 O6pa3iibl IPUPOTHBIX KapOOHATOB U CHIIMKATOB.
Jlabopamopuuiit oneim Nel9 KauecTBeHHas peaklys Ha YIJIEKUCIbIN ra3.

Jlabopamopnutii onvim Ne2(). KauecTBeHHAs peakiys Ha KapOOHAT-UOH.

Jlabopamopuwtit oneim Ne 21 «B3aumMoeiicTBuE U3BECTKOBOM BOBI C YTIIEKUCIBIM Ta30M»»
Ilpakmuueckaa paooma Ne7. «Ilonyduenune oxcuna yriaepona (IV) m m3zydeHue ero CBOWCTB.
Pacnio3naBanue kapOOHATOBY.

KpemHnii u ero coequHeHus.

Jlabopamopuwtit (3anumamenshotii) onvtm Ne 22 «BpipamyBadue BOAOPOCICH B CHIUKATHOM
KJIee»

[Toaroroska xk TMA

KonTtpoubHoe TecTupoBanue no noapasjaeny «lIpakTukym no usy4eHuo CBOMCTB MPOCTHIX
BelleCTB HEMETAJJIOB UX COeIMHEeHUID)

Tema 7. O0mme 1 HHAMBUAYAJIbHBIC CBOICTBA METAJIOB (5 1)

OO6mue ¢puznyecKkue ¥ XMMHUYECKHE CBOMCTBA METAJUIOB: PEaKIMK ¢ HEMETalIaMH, KUCIOTaMH,
consiMu. BoccTaHOBUTENbHBIE CBONCTBA METAIIOB. JJNEKTPOXUMHUUYECKUN ps HANpsKEHUN
METAaJIJIOB.

Jlabopamopuuiii onvim Ne23. B3auMoeCTBIE METAJUIOB C pacCTBOpaMu coJield. Bzaumoerncreue
METaJIJIOB (MarHus, IUHKA, ’kKele3a, MeAH) C paCTBOPAMU KHCIOT

Jemoncmpayuonnstit onvim Nel4. 13yuenne o0pa31oB MeTaIOB.

enounsie MeTamibl. CoeMHEHUS MIETOYHBIX METAIIOB

Jlemoncmpayuonnwiii onvtm Nel5 B3zaumopaeiicTBre IEIOYHBIX METANIOB C BOJOM.

CBoiicTBa 11€T0YHO3EMENIbHBIX METANIOB U UX COCIUHEHUHN.

Jlemoncmpayuonnwtii onvtm Nel6 B3aumopeiicTBue mENOUHO3EMENbHBIX METANIOB C BOJOM.
OO6pa31bl BaXKHEUIITNX MTPUPOIHBIX COCTMHEHUI MarHus, Kalblys.

CBolicTBa coeqMHEHNH KAIbIUs. JKeCTKOCTb BOIBI

Jlabopamopnutii oneim Ne24. O3HakOMIIEHHE CO CBOMCTBAMU M MPEBpaLEHUSIMH KapOOHATOB U
TUIpOKapOOHATOB.

Jlabopamopubwtit onbim No25. Y ctpaneHue )KECTKOCTH BOBI B JOMAITHUX YCJIOBHIX



CgoiicTBa asroMuHUA. AM(POTEPHOCTH OKCHIA M TUAPOKCHIA ATTFOMUHUSI.
Jabopamopuwviit oneim Ne26. IlonydyeHue THAPOKCHUIIA ATIOMUHUS W B3aUMOJECHCTBHUE €ro C
KHMCJIOTaMH U I1IEJI0YaMH.

Keneso.
Jemoncmpayuonnwtii onvim Nel7. O6pa3zubl pyn xene3a. CkUraHue xelesza B KUCIOopO/Ie.
Jlabopamopnuwiit oneim Ne 27. «OxuciIeHUE kKeje3a BO BIAKHOM BO3IYXE»

CBolicTBa COEIMHEHMH JKene3a: OKCUI0B, THAPOKcUA0B U coieil sxenesa(ll u III).
Jlabopamopnuwtit onvtm Ne28 Tlonyuenne runpoxcuoB xkene3a(ll) u (I1I) u B3aumopeiictBue nx
C KUCJIOTaMH U LIEJI0YaMHU.

IIpakTnuyeckass padora Ne8. PemeHue >KCIEpUMEHTANBHBIX 3agad 1o Teme «OO0mue u
WHJIMBUIyaJIbHbIE CBOMCTBA METAJIJIOBY.

Iloozomoska x 'MIA

KonTtposbHoe TecTupoBaHMe 10 nozpasneny «lIpakTHUKyM MO M3y4EHHIO CBOWCTB IMPOCTHIX
BEIIECTB METAJUIOB UX COEIUHEHUIN»

Pa3znes 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJILHON M MPOEKTHOI 1esiTeJIbHOCTH ( 6 1)
TexHuka 0€30MaCHOCTH MPU BBHIMOJHEHHH CaMOCTOSITENBHBIX ONBITOB M JKCIEPUMEHTOB B
JOMAITHUX YCIOBUSIX U C UCTIOJIB30BAaHUEM 000PYI0OBaHHS XUMUYECKOH J1ab0paTopuu.
IIpakTnueckas pa6ora Ne9. OOpamieHue co crekioM (crubaHue CTEKISIHHOW TPYyOKH,
M3TOTOBJICHHE: MMUIETKU; KAMUUISIPOB; MPOCTEUIINX Y3J10B; MPOCTEHIINX TPUOOPOB)
XUMHYECKUN aHAJIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

TeopeTnueckrue OCHOBBI OMBITHO-3KCIIEPUMEHTAIIBHON U MPOSKTHOMN JAEITEIbHOCTH.

Br16op tembl npoekTa. [InanupoBanue neaTeabHOCTH.

[TonroroBka mpoekra. COop uHOpManMM MO JaHHOW Teme. MoAenupoBaHUE MPOEKTHON
NeSITEIbHOCTH.

Brinonnenue yueOHBIX TPOEKTOB, OMBITHO-3KCIEPUMEHTAIBHBIX PaOOT.

IMpakTuyeckue padorsl Nel0-12 mo TemaM MIPOEKTOB yYaIIUXCs

IIpome:xxyTOouHasi aTTeCcTALMA.

[TonroroBka k 'MA, BIIP: pemienne npakTMKO OpUEHTUPOBAHHBIX 3a/1aHUN

O06001eHne, cucTeMaTH3aus U KOPPEKIUs 3HAHUM ydaliuxcs 3a Kypc «OKCHepUMEHTalbHas
XAMUA», 9 KI1acc.

@ opMBbI KOHTPOJIS

Dopmuposanue HKT-komnemenmuocmu ooyuaomuxcsa

VY4eHuK Hay4uTCs:

- HCIOJb30BaTh pa3Hble MpHEMbl MOMCKa HMH(OpMAIMK Ha MEPCOHAIBHOM KOMIIBIOTEpE B
00pa3oBaTeNTbHOM MPOCTPAHCTBE C UCIOIB30BAHUEM 000pyI0BaHUS U POBOI TabopaTopuy;

- UCHOJb30BATh PA3IMUHBIE CIIOCOOBI XPAaHEHUS U BU3yaJIU3allMM MHPOPMAlLlMU, B TOM YHCIE, B
rpaduueckoi popme

Dopmuposanue KOMnemeHmHOCMU 6 001ACMU ONLIMHO-IKCREPUMEHMATLHOU U NPOCKMHOIL
desamenvHOCMU

VYd4eHUK Hay4yMTCsl IUIAHUPOBATh W BBINOJHATH ydueOHOE HCCIelOBaHWE M Y4YeOHBIH MPOEKT,
UCMOJIb3Ysl 000PYJI0BaHUE, MOJICNIN, METO/IbI, IPUEMBI, aJIeKBaTHBIE UCCIIETyeMO pobieme.
Y4eHUK MOJYyYUT BO3MOXKHOCTh HAYYHTHCS CAMOCTOATENBHO 33JyMbIBaTh, IUIAHHUPOBATh W
BBITIOJHATh y4eOHOE UCClIeJOBaHHEe, YU€OHBIH U COIMANIbHBIN MPOEKT MO €CTECTBEHHOHAYYHON
HaIpPaBJICHHOCTH.

* CITOCOOHOCTH OOYYAIOIIET0Csl MOHATh CYTh 33JaBa€MbIX WICHAMH aTTECTAI[HOHHONW KOMHCCHUH
BOIIPOCOB U C(HOPMYIHPOBATH TOUHBIE OTBETHI HAa HUX.



Temamuxa uccnedoeamensCKux u HPOEKMHBLIX paAdOm ¢ UCROIB306AHUEM 000PYOOSAHUA
uenmpa «Touka pocmay:

1. 3yueHne mea0YHOCTH Pa3InYHbIX COPTOB MbLUIA U MOIOIIUX CPEJICTB.

2. lnpukaTopHble CBOMCTBA Pa3IMYHBIX PACTEHHUM U LIBETOB (C onpeneneHueM pH pactBopos).

3. Onpenenenue KauecTBa XJaeOONEKapHO MYKH | xjie0a.

4. OnpeneneHue KauecTBa KUCIOMOJIOYHBIX ITPOTYKTOB.

5. Onpenenenre 3aBUCUMOCTH W3MeHEHHs pH 1IeIbHOT0 U MacTepr30BaHHOTO MOJIOKA OT CPOKOB
XpaHEHHUSI.

6. Nzydenue 2 (heKTUBHOCTH Pa3INIHBIX COJICBBIX TPEJIOK.

7. KoHCTpyHpOBaHUE «XMMHYECKHUX TPEIOK», OCHOBAHHBIX Ha XHMHUYECKUX PEAKIIUSX.

8. CuHTE3 «MajaxuTa» B pa3IU4HbIX YCIOBHUSX.

9. UzydeHue KOppo3uu keje3a B Pa3InYHbIX YCIOBUSIX.

10. Biusinre cBeTa U KUCIOPOJa Ha CKOPOCTh Pa3lIOKEeHUs pacTBOpa MOAM 1A KaJIusl.

11. Onpenenenune kauecTBa BOJOIMPOBOIHOM BOJIbI.

12. XKéctkocTh Boabl. CriocoOBI onpeesieHns KECTKOCTU BOBI.

13. bymaxknast xpomarorpacdus. XpomaTorpaduueckoe pas/ieIeHue BEIIECTB.

14. XpycransHoe cTek10. MOKHO JIM UCTIOIb30BaTh 7Sl XPAaHSHUSI AL ?

KAJIEHIAPHO-TEMATUYECKOE IINIAHPOBAHUE
«QKcnepuMeHTanbHass XuMus» - 9 kmacc (34 yaca) ¢ UCHOIB30BaHUSI 00OPYIOBAHUS IIEHTpA
«Touka pocta»

No Tema ypoxka Kon-so | Hara | Uudopmanuonnas | Mcnons3oBanue  o0opynoBaHUS

/1 4acoB MOJIJIEPIKKA «Touka pocta»
YUeOHUK  yueOHUK
«Xumusy 8,91

asm. 0.C
Tabpuensn,
HU.I".Ocmpoymos
C.A.Cnaokos
1. BBoanEbIi 1 §
uHCTpyKTax 1o Th Crtp.20- 8k TexHuka 6€30MacHOCTH B
XumMuss —  Hayka kaOuHeTe XxuMuu 1eHTpa «Touka
IKCIIEPUMEHTAIbHAS. Pocrtay. 3HakoMCTBO ¢
TP 00opynoBaHuEM.
JleMOHCTpaliMOHHBIN
onbIT Nel.
O3HakoMJIeHHE c
1a00paTOPHBIM
o0opyI0BaHUEM;

npuémsl 0e30macHoN
paboTHI C HUM.

Paznen 1. MHoroo6pasue XMMHUYECKHX peakluii B IKCIEpUMEHTaIbHONU XUMuu (7 9)
Tema 1. Xumudeckue peakuuu (3 1)

2 [TpakTryeckas 1 Jatuux TeMIIepaTyphbl

«IIpaBusia TEXHUKH JlaTunk

pabora Ne 1 (TepMomapHblii), CHUPTOBKA




0e30macHOCTH  TpHU
pabote c
1a00paTOPHBIM
o0opymoBaHuEM.
IIpaBuina
MOJIb30BAHUSA
HarpeBaTeIbHBIMU
ycTpoiictBamu», Th
OBP B
AKCIIEPUMEHTAIbHOU
XUMHH
JlaGopaTopHbIit
OIIBIT Ne 1
«M3yueHnue peakuuu
B3al-MOJICHCTBUS
cynbpuTa HATpUs C
MIEPOKCUIOM
BOZOPOJIa»

TEeMIIepaTyphl IUIATUHOBBIN

TemmoBoit 3¢ dexT
XUMHUYECKHUX
peakuunii. Ilonstue
00 9K30- u
HHI0TEPMUYECKUX
peakuusx.
JleMOHCTpalMOHHBI
u  omeir No 2
IIpumepsl 3K30- U
AH/I0TEPMUYECKUX
peaKuuii.
JleMOHCTpaliMOHHbI
u ompir Ne 3
«TemnoBoit >pdexT
pacTBOpPEHUS
BELIECTB B BOJEN

JaTuuk TeMIepaTypsl
IIJJATUHOBBIN

CxopocTb
XUMHYECKHUX
peaxkuuii
JleMOHCTpalMOHHBI
W ompiIT Ne 4
BsanmoneiicTeue
IITHKA C COJITHOH M
YKCYCHOM
KUCJIOTaMU.
BzaumopeiictBie
TPaHyJIUPOBAHHOTO
UHKA U UHKOBOU
IBUTH C COJISTHOM
KHCJIOTOM.

Haruuk pH
JlaTuMK HanpsHKEHU




BiaumoneiictBue
okcugma meau(Il) c
CEpHOM  KHUCIIOTOMN
pasHoi
KOHIIGHTpAllUU TpPHU
Pa3HbIX
TeMIlepaTypax.
[IpakTnueckas
pabora Ne2.
N3ydenune BIMsSHUS
YCIOBUI
MPOBEICHUS
XUMHYSCKOM
peaknuuu Ha €€
ckopoctb. Th
JlaGopaTopHbIii
OMBIT Ne 2
«CpaBHuTeNbHAS
XapakTe-pUCTUKA
BOCCTaHOBHUTEIHLHO
i CIIOCOOHOCTH
METAJIJIOBY Thb
ITogrororka xk A




Tewma 2. DnekTponautudeckas guccoruanus (4 4.)

5) DNEKTPOIUTHYECKAS 1
JUCCOLMAIUs — TJIAaBHOE YCJIOBHE
IIPOTEKaHUs peaKLuil B pacTBOpax.
JeMoHCTpalMOHHBIA  onbIT  Ne5
HcnplTaHue pacTBOPOB BEIIECTB
Ha IIEKTPUYECKYIO
IIPOBOAMMOCTb.
HemoHCcTpaniiOHHBIA  ONBIT  No6
«ONEKTPOIUTHI u
HEAJIEKTPOJIUTHI

JlaTunk
AIEKTPONPOBOJHOCTH

6 DIIeKTPOTUTHIECKAs 1
JUCCOLIMAIUsS KUCIIOT, IIeJIo4Yeil u
COJICH.

Jlaboparopubrii  ombiT  Ne 3.
«CunbHble W cnabble  dJIek-
TPOJIUTHI» Omnpenenenue
KHCJIOTHOCTH-OCHOBHOCTH  CPEJIbI
MOJTYYSHHBIX pacTBOpOB c
MOMOIIbIO0 MHAUKATOPA U JIaTYUKa
ANEKTPONPOBOAHOCTH, Th
Jlaboparopubiii  ombiTr  Ne 4
«3aBUCUMOCTh 3JIEKTPO-
IIPOBOJAHOCTH PaCTBOPOB CHIIbHBIX
AJIEKTPOJIUTOB OT KOHILIEHTPALUU
noHos, Th

PeakTHBBI 1 XUMHYECKOE
obopynoBanue PeakTuBbl
u XUMHYECKOE
obopynoBanue

7 Peaxiuu noHHOro oOMeHa. 1
JlaGopatopubiii  ombIT  Ne 5
«B3aunMopaelicTBue TUIPOKCUIA
6apus ¢ cepHolt kucnotoi» , Th
JlaGopatopHblii  ombIT  Ne 6
Peaxunn obMeHa MEXKIY
pacTBOpaMHM dJIIEKTPOJIUTOB, Th
[TpakTuyeckas pabora Ne3.
«Omnpenenenne  KOHLEHTPALMH
COJIM MO 3JIEKTPONPOBOAHOCTH
pactBopa», Th

JlaTuuk
3JEKTPONPOBOJHOCTH,
J103aTOp 00BEMa
KHUJKOCTHU, OrOpeTKa

ITonroroBka xk A

8 [lpakTuueckass  pabora  Ned, PeaktuBbl 1 XuUMH4eCKOE
Pemenne  sKcrepuMeHTaIbHBIX obopymoBaHue, JaT4YUK
3aj1a4 o TeMe AIEKTPOMPOBOTHOCTH
«DNEKTPOIUTHIECKAS

muccoranusy. Th

Pazgen 2. HpaKTI/IKYM M0 U3y4YCHHIO CBONCTB MPOCTHIX BCIICCTB: MCTAJUIOB U HEMCTAJJIOB, UX

Tema 3. CBoiicTBa rajioreHoB (24)




9 ["anoreHst: buznueckue u|l PeakTuBbl 1 XUMHYECKOE
XUMHUYECKHE CBONCTBA o0opyaoBaHue
JlaGopaTopHbIit OTIBIT Ne7
Pacnio3naBanue COJISTHOU
KHUCIIOTHI, XJIOPHJIOB, OpPOMHIOB,
noauaoB u rnona. Th

10 JlaGopaTopHbIii OTIBIT Neg. | 1 Anmapar ais
Ort6enuBarolue CBOMCTBA XJIopa , MIPOBEJICHUS XU-

Th MHYECKHUX IPO-
JlaGopaTopHbIii onbIT Ne9. 1IeCCOB (AITXP)
B3anmHoe BbITECHEHHE TajOreHOB PeakTuBbl U XHUMHUYECKOE
13 pacTBOPOB ux coiieit, Th obopyoBaHue
[IpakTnueckas pabora Ne 5. JlaTuuk xyopu-
«Omnpenenenue coJiepKa-Hus HMOHOB
XJIOPH]I-MOHOB B TTUTHEBOM BOJIC»
Tb
IToaroroska k 'MA

Tema 4. CBoiicTBa kuciopoza u cepsl (4 1)

11 Kucnopon: HOJIy4yeHue u|l § 13-15 | PeakTuBBI U XUMUYECKOE
XUMUYECKHE CBOMCTBA. obopyoBaHue
JleMoHCTpalimoHHBINH onbIT Ne 7.

«[lonyuyenue u coOupanue
Kuciopona B Jaboparopuud H
3aM0JIHEHUE UM Ta30MeTPay
JlaGopatopHsiii onbIT NelO.
«l"opeHne cepbl Ha BO3IyXEe U B
kucnopone» Th

12 Cepa. Xwumuueckue cBoiicTBa | 1 § 13-15 | PeakTuBBI, KOJJIEKIIUU U
CepBI. XUMUYECKOe
JlemoHCTpallMOHHBIA  OmBIT Ne§. o0opynoBaHue
AmoTponHbie Mo TA(DUKATTHH
CepBHl. O3HakomIiIeHHE c
oOpa3amu cepbl U €€ NPUPOJAHBIX
COCTUHEHUH.

13 Coenunenus cepsl: cepoBogopon, | 1 Anmapar TUTSt
CEpOBOIOPOIHAS KHCIIOTA. MPOBEJICHUSI ~ MHUYECKHX
Cynbduasl. peakuun (AITXP),

JemoHCcTpanoHHbIA  OnBIT  Ne9
OO6pa31ipl NPUPOHBIX CYIb(YHIOB
U cynb(haToB.

JlaGopatopubiii  ombiT  Nell.
KauecTBeHHBIE ~ peakIUMM  Ha
cynbpuI-uoHbI B pactBope. Th

npubop IS TOJTYy4eHUs
ra3oB  WJIM  ammapar
Kumnma

PeakTHBBI, KOJUIESKIIUH WU
XUMHYECKOe
obopynoBanue




14 CoenuHeHHsl cepbl: OKCUJ CEpBI Anmnapar TUTS
(IV), cepuucras xkuciora u ee MPOBEACHUS  MHUYECKHUX
COJIH. peaxuuii (AIIXP)
JlaGopaTopHbIit onbiT  Nel2
KauecTBeHHble peakuyu Ha
cynb(uT- HOHBI B pacTBope. Th
CoenuHeHHs cepbl: OKCHUJ CEpBI
(VI), cepnas KkuciaoTa v €e COJIH.
JlaGopaTopHbIii ONBIT Nel3
KauectBennsle = peakiuum  Ha
cynbdaT-uoHbl B pactBope. Th
CpolicTBa  CEpHOM  KHUCIOTBI
JlaGopaTopHbIii ONBIT Nol4
N3yuenue CBOWCTB CcepHoi
KUcaoTel, Th
IToaroroska x A
Tema 5. CoiicTBa a3orta u pocdopa (44)
15 A3OT: (pu3HUYECKUE M XUMUYECKHEC §23 Hatunk
CBOMCTBA. §24 AIEKTPONPOBOAHOCTH
AMMHaK. § 16-18 | PeakTHBBI 1 XUMUYECKOE
JemoncTpaunoHHblii onbiT NelO o0opyoBaHue
[lomyyenue amMmMuaka U €ro 16.
pacTBOpEHUE B BOJIE.
Jlaboparopubrii  ombir  Ne 15
«OCHOBHBIE CBOMCTBA aM-MHaKa»
Tb Conu ammoHuUs.
JlaGopatopHslii onbIT Nel6
B3aumoneicteue conel aMMOHUSA
co wenodyamu Th
16 A30THas KucioTa. § 16-18 | TepmopesucTopHbIit
JIaGoparophblii ombiT Ne 17. JaT4uK  TEeMIIEpaTypshl,
N3ydyeHune CBOWCTB a30THOM maryuk  pH, TaTYUK
kuciotel Th 3IEKTPONPOBOIHOCTH,
[IpakTnueckass pabora Ne 6. anmapaTt JUisl IPOBEACHMUS
«OrnpeeneHue HUTpaT- HOHOB B XUMHYECKUX  peakuui
MIATATEIbHOM pacTBope» Th (AIIXP), PeaktuBbl u
XUMHYECKOe
obopynoBaHue,
JlaTunk HUTpaT-MOHOB
17 Comu  a30THOM  KHCIOTBI  — Jlatuuk
HUTPATHI. AIIEKTPONPOBOIHOCTH,

KOJIJICKIINH




JIeMOHCTpalMOHHBIN OIIBIT
Nel106pa3ubt IIPUPOIHBIX
HUTPATOB U Pocharos.
Jlaboparopuslii onbiT Nel8
O3HakoMJIEHHME C a30THBIMH U
dbochopHBIMU yIOOpeHUsIMHU.
Pacnio3naBanue a30THBIX
ynoopenuii. Th

18

®dochop. CoenuHenust docdopa:
OKCH]T docdopa V),
oprodochopHas Kuciota H €e
cos. DocdopHbIe yIoOpeHHs
HemoHcTpanmonubiii onbiT Nol2
Tb O06pa3usl kpacHoro docdopa,
okcuaa ¢ocedopa (V), mpupoHbIX
docdaros.

JlaGopaTopHbIii OIIBIT Nel9
«l'openmne cepel U (docdhopa Ha
BO32lyX€ U B kucinopone» Th
IToaroroska k 'MMA

§ 19

PeakTuBbl 1 XUMHUYECKOE
obopyoBaHue

Tema 6. CBoiicTBa yrinepoja u kpeMHus (4 1)

19

VYrnepon, ¢usznueckue CBOMCTBA.
AmnoTponusi  yriepoja: ajnmas,
rpadur, xapOuH, QyIepeHsl.
XHUMHUYECKUE CBOMCTBA YIIIEpoa.
HemoncTpauronnslii  onbIT Nel3
Monenu KPUCTAJUTMYECKHUX
peweTok anMasa u rpadura.

§ 31-§
32

20

Oxkcuapl yraepopa. YrapHeli H
YIJIEKUACIBIA ~ Ta3bl.  YTOJbHAs
KHCII0Ta, KapOOHATHI
Hemonctpanrionnsii  onbIiT Nel4
OO6pa3siibl NPUPOAHBIX KapOOHATOB
Y CUJIMKATOB.

JlaGopaTopHbIit onsiT  Ne20
KauecTBennas peaxuus Ha
yriekucibii ra3. Th
JlaGopaTopHbIii onmeiT  No21
KauectBennas peaxuus Ha
kapoonat-uoH. Th

JlaGopatopupiii  ombir  Ne 22
«B3aumoencTBre U3BECT-

KOBOW BOJIBI C YTJIEKUCIIBIM Ta30M»
Tb

§ 20-21

JlaTunk
AIIEKTPONPOBOIHOCTH,
MarHuTHas MeIIanKa,
pudop

JUTSI TIOJTyYEeHUsI Ta30B WK
annapart Kuma
PeakTuBbl U XHUMHUECKOE
obopynoBaHue




21

[lpaktuyeckas  paGora  Ne7.
«lTonyuenne okcuga yriepojaa
(IV) u u3yueHue ero CBOMCTB.
Pacno3naBanue kapoonaros». Th

22

Kpemuuii u ero coeiuHeHus.
JlaGopaTopHbIii (3aHUMATEIILHBIN)
onbIT Ne 23  «BrIpamuBanue
BOJIOPOCJICH B CHJIMKATHOM KJICE)
Tb

ITonaroroska x '

§ 24-25

PeakTuBBl 1 XUMHUYECKOE
obopyoBaHue

Tema 7. OO0mue u
WH/IMBUYyalIbHBIC CBOIMCTBA
MeTasuioB (6 1)

23

OO6mue dusnueckue u
XAMHYECKHE CBOMCTBA METAJLIOB:
peakiuu c HEMeTaJlJIaMH,
KHCIIOTaMH, COJISIMH.
BoccranoButenbHble  CBOWCTBA
METAJIJIOB.  DJIEKTPOXUMHUYECKHM
pA HAIPSKEHUI METaJIOB.
JlaGopaTopHbIii OIIBIT Ne32
B3aumopeiicTBue  MeTalioB ¢
pacTBOpaMu COJICH.
B3aumoneiicteue METaJIOB
(MarHums, IIMHKA, JKeJie3a, MeJIn) ¢
pacTBOpaMH KUCIIOT
HemoHcTpanronsuslii  onbIT NelS
Wzyuenue o6pa3noB metamios. Th

§ 28-29

PeakTuBBI U XUMHYECKOE
obopyoBaHue

24

[llenounbie METaJIIbI.
CoenuHeHns MEJIOYHBIX METAIJIOB
HemoHcTpanoHHbI onbIT Nel6
Biaumoneiictue MIEJTOYHBIX
METAJIJIOB C BOJIOM.

CpoiicTBa  IICIOYHO3EMEIIBHBIX
METaJJIOB M UX COCTUHECHHUH.
HemoncTpanmonubeiii  onbiT Nel7
BzanmopeiicTBre
MIEJTOYHO3EMENBHBIX METAJIJIOB C
BOJOI.

OO0pa3ibl BAKHEHIIINX MPUPOTHBIX
COCIMHCHUI MarHus, KalbIys.

§ 30

PeakTuBLEI U XUMHUYECKOE
obopyoBaHue
PeakTuBBEI 1 XUMHUECKOE
obopynoBaHue




25 CBoiicTBa COEIMHEHUN KaJbLIUSL. § 31-32 | PeakTHBBI U XUMUYECKOE
XKectkocTh BOJBI o0opyaoBaHue
JlaGopaTopHbIit onblT  No25
O3HaKOMJIEHHE CO CBOMICTBaMM U
MPEeBpaICHUSIMA  KapOOHATOB H
rupokapoonaros. Th
JlaGopaTopHblit onbiT  Ne26
YcrpaHeHue KEeCTKOCTU BOJBI B
JoOMaIIHuX ycioBusax Th

26 CBoiicTBa aTIOMUHHUS § 33 PeakTuBBI 1 XMMHUUYECKOE
AmMdoTepHOCTh OKCHJIa u o0opynoBanue
TUAPOKCUA ATIOMUHUS. esI049aMHu.
JlaGopaTopHbIii ONBIT No27
[Toryuenue THJIPOKCH/IA
ATIOMUHUS ¥ B3aUMOJCHCTBHE €T
C KUCJIOTaMH U

27 AMpOTEpHOCTD OKCHJA U § 34 PeakTuBbl U XHUMHUECKOE
TUAPOKCH/IA aTIOMUHHUS. obopyioBaHue
JlaGopaTopHbIii ONBIT Ne35 Jlatuuk naBneHus,
[Tonyuenune TUIPOKCHIA KOJUJIEKIUHU
ATIOMUHMS U B3aUMOJICUCTBHUE €0
C KUCJIOTaMH U LIEI0YaMH.
Keneso.
JleMOHCTpalMOHHBIN OIIBIT
Nel700pa3ubpl  pyn  keinesa.
Cixuranue xene3a B KUCIOPOAE U
XJIOpE.
JlaGopatopubiii  onbir  Ne 36
«OxucneHue xeune3a BO BIAKHOM
Bozayxe» Th
CBoiicTBa COEIUMHEHUN Kenesa:
OKCHUJIOB, THJPOKCUIOB M COJIEeH
xeneza(1l u IID).
JlaGopaTopHbIii onbIT  Ne29
[Tonyyenue TUAPOKCHUJIOB
xenesa(Il) u (I11) u
B3aUMOJICCTBUE WX C KHUCIOTaMU
u menoyamu. Th

28 [TpakTideckas  pabora  Ne9, PeakTHBBI U XHUMHYECKOE

Pemenne  sKCHepUMEHTATBHBIX
3amay 1o TeMe «OO0mme u
WH/IMBUTyaJIbHBIC CBOMCTBA
MeTaiuioB». Th

IToaroroska x I MA

obopynoBaHue




Paznen 3. OcCHOBBI  OIBITHO-
JKCIIEPUMEHTAIILHON U IIPOEKTHOU
JESATENBHOCTH (6 u)

29

[TpakTueckass pabora NelO. Th
OG6partenue co CTEKJIOM
(crubaHue CTEKISIHHOM TpyOKH,
U3TOTOBJICHHE: MUTIETKY;
KalWUISIPOB; MPOCTEHIINX Y3JIOB;
npocreimux npudopos), Th

PeakTuBBI 1 XUMHYECKOE
obopymoBanue

30

30. XUMHAYECKUH aHaIn3:
Ka4eCTBEHHBIN U KOJINYECTBEHHEIN

PeakTuBBl 1 XUMHUYECKOE
obopynoBaHue

31

TeopeTnueckne OCHOBBI OIIBITHO-
JKCIIEPUMEHTAIILHON U IIPOEKTHOU
JIEATEIbHOCTH

PeakTuBBI U1 XUMHUYECKOE
obopyoBaHue

32

BoinonHenue yuyeOHbIX IPOEKTOB,
OIBITHO-IKCIIEPUMEHTAJIbHBIX

PeakTuBBI U XUMHYECKOE
obopyoBaHue

pabor.
[TpakTueckue pabOTHI MO TEMaM
IIPOEKTOB yyanuxcs, Tb

33 BrimonHenue y4eOHbBIX MpPOEKTOB, | 1 PeakTuBbl U XHUMHUYECKOE
OIBITHO-3KCIIEPUMEHTAIbHBIX o0opyoBaHue

pabor.

[TpakTuyeckue paboThl O TeMam
IPOEKTOB yvamuxcs, Tb

34 Beinonnenne yueGHBIX MPOEKTOB, | 1 PeakTuBBl U XMMHUYECKOE
OTIBITHO-3KCIIEPUMEHTATIbHBIX o0opyaoBaHue

pador.

[IpakTudeckue pabOTHI MO TeMam
IIPOEKTOB yyamuxcs, Tb
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