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BonoGyeska 2024r.

Pabouasi nporpamMma 1o BHEYpOUYHOIl 1eATEJIbHOCTH «IKCIEPUMEHTAIbHAS XUMMS»
¢ ucnosb3oBaHueM ooopyaoBanus «Touka pocra»
HosicHuTeILHAS 3aMIUCKA

PaGouas nporpammMa cocTaBjieHa HA OCHOBeE @
1) ®enepanbhoro 3akoHa Ne273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparium»

2) ®enepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHJAPTa OCHOBHOTO 00IIIero 00pa3oBaHus, yTBEPKICHHOTO MPHUKa3oM MUHHCTEPCTBA
oOpazoBanus v Hayku PO ot 17.12.2010r. np.Nel897 ¢ uzmenenusimu ot 31.12.2015r. Nel577
3) IIporpammel kypca xumuu st 8-11 kiraccoB 00meo0pa3oBaTeIbHBIX YUPESKICHUI
4) OcHOBHOIi 00pa30BaTENIbLHOM MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanuss MbOY COLI Nel ct. Onaprunckoit

C yuetom:

Pacniopsxkenust Munnpocsenienusi PO ot 12.01.2021 NeP-6 « O6 yTBep>KAeHHH METOAUYECKUX PEKOMEHIAUN O CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPraHU3AINSIX, PACTIONOKEHHBIX B CEIbCKOW MECTHOCTH W MAJIBIX TOPOJIax, IEHTPOB 00pa30BaHUS €CTECTBEHHO-HAYIHON U
TEXHOJIOTMYECKOUN HaNpaBIE€HHOCTEN»
MeTtoaudeckux peKoMeHJaluii MUHHCTEPCTBA npocBeleHus: Poccuiickoit @enepannu no «Peanuzanuu o0pa3oBaTeabHbIX MPOTrpaMM
€CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKON HAIIPaBICHHOCTEH 110 XUMHUU C HCIIOJIb30BaHHEM 000pyaoBaHus 1eHTpa «Touka pocTtay (yTBEpKIACHbI
pacniopsbkerreM MuHHCTEepeTBa pocBenienus: Poceuiickoit ®eneparyu ot 12 saBaps 2021 r.Ne P-6).
Hcnonb30BaHus HATTISTHO-AUAAKTHUECKUX TOcOOU U o0opyaoBaHus eHTpa «Touka poctay
YueOnuk: Xumus. 9 kimacc: yued. mis odmeoopazosar. opranuzaiuii/ O.C. I'abpuensH, U.I'. Octpoymos, C.A. CnankoB — 3-¢ u3a1.— M.:
[Ipoceemenne,2021
Ha 6a3e uentpa «Touka pocta» obecriednBaeTcs pean3alys IporpaMM eCTeCTBEHHOHAYUYHOM M TEXHOJIOTMYECKON HalpaBJIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMH 3aKOHOAATENHCTBA B chepe 0OpazoBaHUs U ¢ yU€TOM pekoMeHaanuii denepaibHOTO oneparopa
y4eOHOro npeaMeTa «XUMH».
Komrmekt o6opynoBanus nentpa «Touka poctay obecreunBaet 3 (HEeKTHBHOE JOCTHKEHHE 00pa30BaTEbHBIX PE3yIbTaTOB 00YJAIOIIUMUCS IO
porpaMMaM €CTeCTBEHHOHAYYHOU HANpaBJIEHHOCTH, B TOM YUCIe A1 POpMUPOBAHUS N300PETATEIbCKOTO, KPEAaTUBHOTO, KPUTHIECKOTO MBIIIICHHUS,
pa3BuUTUs QYHKIMOHATBEHOW IPAMOTHOCTH y 00YUAIOIINXCS, B TOM YHCII€ €CTECTBEHHO-HAYYHOM.
CoBpeMeHHBIE IKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS 110 XUMHUH YK€ TPYIHO MPECTAaBUTh 0€3 UCIOJIb30BAHUS HE TOJILKO aHAJIOTOBBIX, HO U ITU(POBBIX
U3MepuTeNbHbIX prbopoB. B denepansuom ['ocynapctBenHoMm O6pazoBarensHoM Crannapre (OI'OC) nponucaHo, 4TO OJHUM U3 YHUBEPCATBHBIX
y4eOHBIX IEUCTBUH, MPUOOPETAEMBIX YUAIIIMMHUCS, JOHKHO CTaTh YMEHUE «ITPOBEJCHUS OMBITOB, MPOCTHIX AKCIIEPUMEHTAIBLHBIX UCCIIEI0OBAHUH,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHH C UCTIOJIF30BaHNEM aHAIOTOBBIX U IMU(PPOBBIX U3MEPHUTEIHHBIX MPUOOpoBY. [1INpoKkHii CieKTp TaTYMKOB MO3BOJSIET
yUYalmmMcs 3HaKOMUTBCS € ITapaMeTpaMi XUMUYECKOT0 3KCIIEpUMEHTA HE TOJIBKO Ha KAUeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. Lludposas



nabopaTopus MO3BOJSET BECTH JUIUTEIBHBINA SKCIIEPUMEHT J1a)Ke B OTCYTCTBUE SKCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHHI HeTOABIACTHA
YeJI0BEYECKOMY BOCIPHSATHIO.
B nponecce popmMupoBaHUs SKCIEPUMEHTAIBHBIX YMEHUHA YUYEHUK 00ydaeTcsl IPEeACTaBIATh HHPOPMALIUIO 00 UCCIIEJOBAHUY B YETBIPEX BUJAX:

* B BepOAJIbHOM: OMHCHIBATH HKCIIEPUMEHT, CO3/]aBaTh CIIOBECHYIO MOJIEIh SKCIIEPUMEHTA, (PMKCUPOBATh BHUMAHHUE Ha U3MEPSIEMbIX BEJIMYMHAX,
TE€PMUHOJIOTUH;

* B TAOJIMYHOM: 3aIIOJHATH TAOJIHUIIBI TAHHBIX, JIKALIMNX B OCHOBE MOCTPOSHHS IPpauKOB (IIPU ITOM Y YUALIHXCS BOSHUKAET IIEPBUYHOE
IpeJCcTaBIeHHUE O MacluTabax BEIUUYUH);

* B rpa)ueCcKOM: CTPOUTH IpadUKH MO TAOIUYHBIM JaHHBIM, YTO JTAET BOZMOKHOCTB MIEPEX0/1a K BBIBI)KEHUIO TUIIOTE3 O XapaKTepe 3aBUCHUMOCTH
MEX/y BETMYMHAMU (TIPH 3TOM YUYHUTENb 10KA3bIBAET MPEUMYIIECTBO B BU3YaIU3allMH 3aBUCUMOCTEN MEX/1y BEJIMUNHAMHU, HAIJISIIHOCTD U
MHOT'OMEPHOCTb );

* B BUJIE MATEMaTUYECKUX YPAaBHEHHI: JaBaTh MaTEMaTHUECKOE ONHUCAaHNE B3aUMOCBSI3U BEJIMUMH, MaTEMaTHYECKOe 00001IeHHE.
[lepexox OT Ka)KAOTO TANa MPeaCTaBIeHIs HH()OPMAIIMK 3aHUMAET JOBOJIBHO OOJIBIION MPOMEXKYTOK BpeMeHH. B 8 kiaccax 3ToT mporiecc
HE00X0/1UM, HO B CTapUIMX KJIaccaX MOXHO ObUIO OBl 3TO BpeMsl IOTPATUTh Ha pelieHre Oosee BaXHbIX 3a1a4. B aToM miane nudpossle 1abopatopun
CYLIECTBEHHO YKOHOMST BpEMSI.
3Ot0 BpeMs MokHO notpatuth coriaacHo ®PI'OC Ha popMuUpoBaHUE UCCIIEN0BATEILCKUX YMEHUH YUaIUXCsl, KOTOPBIE BBIPAYKAIOTCS B CIIETYIOLINX
NENUCTBHUAX:

* onpeeseHre npoOIeMsl;

* IOCTAHOBKA UCCJIEI0BATEIbCKON 3a1auH;

* [IJIJAHUPOBAHUE PELICHUS 3a/1a4H;
* IOCTPOECHHUE MOJICIIEH;
* BBIJIBMOKCHHE THIIOTES;

* SKCIIEpUMEHTAJIbHAS ITPOBEPKA TUIIOTES;

* aHAJIN3 JJAHHBIX SKCIIEPUMEHTOB WM HAOII0IEHU];
* (popmynrpoBaHUE BHIBOJOB.
Ieas n 3apa4n:

1. Peanu3anus OCHOBHBIX 00111€00pa30BaTENbHBIX IPOrPAMM IO YU€OHBIM MTPEIMETaM €CTECTBEHHOHAYYHON HAIPaBJIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOYHOH JIeATENbHOCTH 00YyJaloLINXCs;
2. BBeJIEHHE COBPEMEHHBIX CPEACTB O0YUEHHS U BOCIUTAHUS JUUIsl U3y4eHHS (B TOM UHUCIIE SKCIIEPUMEHTAIBHOTO0) JUCIUILIUH (MOIYIIEH)
€CTECTBEHHOHAYYHOM HAaNpaBJICeHHOCTH NPU PeaIN3allii OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOrpaMM U JIOMIOJTHUTENBHBIX 00111€00pa3oBaTeIbHBIX
MIpOrpaMM, B TOM YHCIIE JIsl PACUIMPEHUs COJIEpKaHusl yUeOHOTo IpeaMeTa « XUMUs».
3. BOBJIEUEHHE YYAIIUXCS B IPOEKTHYIO JEATEIBHOCTh
MecTo Kypca B 00pa3oBaTeIbHOM IpoLecce:
ITporpamma BHEYPOUHOH IEATENTFHOCTH «JKCIEePUMEHTAIBLHAS XUMHUSA» pa3paboTaHa i ydanmxcs 9-ro kjacca u paccuuTaH Ha 34 yaca.
(mpoBeseHNE 3aHATUN B TEUEHUHU BCErO y4eOHOr 0 Tofia).
IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
JIn4HOCTHBIE pe3y/IbTaThl

(] ompeneseHne MOTUBALIMY U3YUYEHHUs y4eOHOT0 MaTepuana;



(] olleHUBaHME yCBaWBAEMOI0 y4eOHOro MaTepHalia, UCXOs U3 COLUATBHBIX M IMYHOCTHBIX LIEHHOCTEH;

] moBbIIIEHHE CBOETO 00Pa30BaTEILHOTO YPOBHS U YPOBHSI TOTOBHOCTHU K H3YYEHHIO OCHOBHBIX HCTOPHUECKUX COOBITHH, CBS3aHHBIX C PA3BUTHEM
XHAMUHU H OOILECTBA;

(] 3HaHWe MpaBHJI TIOBEJICHHUS B UPE3BbIYAMHBIX CUTYaIHUAX;

[J orleHMBaHHUE COITUAIBHON 3HAUMMOCTH NMPOQECCHii, CBI3aHHBIX C XUMUEH;

[l BIaieHre mpaBuIaMu 6€30MIaCHOr0 OOpaIlleHus ¢ XUMUUYECKHUMHU BEIIeCTBAMH U 000pYI0BAaHUEM, MTPOSIBJICHUE KOJIOTHUECKOU KYIbTYPHI.
MertanpeamMeTHble pe3yJibTAThI
PeryasituBubie YY /I ;

[J menenojaranue, BKJIIOYasi IOCTAHOBKY HOBBIX IIeliel, mpeoOpa3zoBaHue MPaKTUYECKOH 3a/1auM B M0O3HABATEIHHYIO, CAMOCTOSITEJIbHBIN aHaTN3
YCIIOBHIA JOCTHIKEHHS LI Ha OCHOBE Y4€Ta BBIACICHHBIX YUYUTEIEM OPUCHTHPOB JCHCTBUS B HOBOM y4eOHOM MaTepHasie; INIaHUPOBAHUE TYTH
TOCTUKEHHUS LIeTIeH;

[] ycTaHaBJIEHUE LIEJIEBBIX IPUOPUTETOB, BBIICTICHNE AlIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHUS 11T U BBIOOP Haubosee 3¢pdexTuBHOTO criocoda;

[ yMeHHEe caMOCTOSTEIFHO KOHTPOJIUPOBATH CBOE BPeMsl U YIPABIISTH UM
; [ yMeHHe npuHUMATh peulieHus B IpoOJIeMHOM CUTYaIlHH;

[J mocTaHOBKa y4eOHBIX 3a/1a4, COCTaBIICHHE I1JIaHa U [TOCJIEIOBATEILHOCTHU JCHCTBHIA;

() opranu3zanusi pabo4ero Mecra MpHu BHITOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

] MpOTrHO3MPOBAHUE PE3YJIbTATOB 00yUEHUSsI, OLIEHUBAHNUE YCBOEHHOTO0 MaTepHalia, OleHKa KauecTBa M YPOBHS MOJIYY€HHBIX 3HAHUN, KOPPEKIIUs
TUTaHa B crioco0a IeHCTBHS TPH HEOOXOAUMOCTH.
ITo3naBarenbubie YY /:
() MOMCK U BBIJENIEHHE HHPOPMAIIHH;
(] aHanM3 ycJIOBHi U TpeOOBaHMM 3a/1a4H, BBIOOP, COMIOCTaBIeHHE U 000CHOBaHME CIIOCO0a PEIIeHUS 3a/1a4H;
() BeIOOp HanboJee 23 PEKTUBHBIX CITOCOOOB PEIICHUS 33JIJa4H B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBUH;
(] BBLABM)KEHHE U OOOCHOBAHUE TUIIOTE3BI, BEIOOD criocoba e€ MpOBEepKH;
[J caMOCTOSITENIBHOE CO3/IaHUE AITOPUTMA JIEATEIHHOCTH MPU PELIEHUH PoOJIeM TBOPUECKOIO U IIOUCKOBOIO XapaKTepa;
(] yMeHUS XapaKTepH30BaTh BEIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;
(] onuchIBaHUE CBOMCTB: TBEPBIX, JKUIKUX, [A3000pa3HbIX BEIIECTB, BBIIEICHUE UX CYIIECTBEHHBIX IPU3HAKOB;
] u300pakeHue cocTaBa MPOCTEUITUX BEIIECTB C MOMOIIBIO XUMHYECKHUX (POPMYJI U CYITHOCTH XUMHUYECKUX PEAKIIUN C TTOMOIIBIO XUMUYECKUX
YpaBHEHU;
) mpoBeJieHue HAOIOJICHU, OTIMCaHNEe TIPU3HAKOB U YCIIOBUH TEUEHUSI XUMUUECKUX PEaKIIUi, BBIMOTHEHHE XUMHUECKOTO IKCIIEPUMEHTA, BBIBOJBI HA
OCHOBE aHaAJIM3a HAOIFOICHUH 32 SKCIIEPUMEHTOM, PEUICHHE 33124, TOTy4eHHEe XUMUIECKON HH(DOpMAIH U3 Pa3IMIHBIX HCTOYHHKOB;
[ yMeHHe OpraHNu30BBIBATh UCCIIEIOBAHUE C I[EIHIO TPOBEPKHU TUIIOTE3;
[ yMeHHe JiesaTh yMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUHU) U BBIBOJIBI;

[J ymeHHe 00bEKTHBHO OIICHUBATh WH()OPMAIIHIO O BEIMIECTBAX M XUMUYECKUX MPOIleccaX, KPUTHYECKH OTHOCUTHCS K TICEBIOHAYUYHON HHPOPMAIIHH.
KommyHnukarusubie YY/I:

] moJTHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICJICH B COOTBETCTBUH C 3a/1a4aMU U YCIOBHSIMA KOMMYHHUKAITUH;



(] ameKBaTHOE UCIIOJIB30BAHUE PEUEBBIX CPEJICTB Ul yUacTUs B AUCKYCCUU U apryMEHTAIlUU CBOEH NO3UIUHI, YMEHHE NIPEACTABIATE KOHKPETHOE
coJiepKaHue ¢ COOOILICHUEM ero B MUCbMEHHOM U YCTHOH (opme, ornpeaesieHre crnoco00B B3aUMOACHCTBUS, COTPYJHHUYECTBO B IIOMCKE U cOope
nHpopManuu;

(] onpeneneHue crnocoO0B B3aUMOJICHCTBUS, COTPYIHUYECTBO B IIOUCKE U cOOpe HH(pOpMAIIMH, YIacTHE B JUAJIOTe, IUTAHWPOBAaHUE OOLINX CIIOCOO0B
paboThL, IPOSBICHUE YBAXKUTEILHOTO OTHOLIEHHS K IPYTUM YYaIllUMCS; OMIMCAHUE COJIEP>KaHMUs BBITIOTHSAEMBIX IEUCTBUM C LIETTBI0 OPUEHTUPOBKH B
IIPEIMETHO- IPAKTUYECKOH I€ATEIbHOCTH; YMEHHUS YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMU PA3JIMYHBIX O3UIUH B
COTPY/IHHYECTBE;

1 hopMyIHpOBaTh COOCTBEHHOE MHEHHE U TO3UIUIO, APT'YMEHTHPOBATh U KOOPJIUHUPOBATH €€ C TO3ULUSIMH ITAPTHEPOB B COTPYTHUUECTBE MPH
BbIPa0OTKeE OOILEro PeleHusl B COBMECTHOM J1eATEIbHOCTH;

[J OCYyIIECTBIISATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

) maaHupoBaTh 00IIKEe CIOCOOBI PadOTHI; OCYIIECTBISATH KOHTPOIIb, KOPPEKIUIO, OLIEHKY JIeUCTBUN MapTHEPA, YMETh YOKIaTh;

(] MCToIb30BaTh aJIeKBAaTHBIE SI3BIKOBBIE CPEICTBA Il OTOOpaKEHHS] CBOMX YyBCTB, MBICJIEH, MOTHBOB U OTPEOHOCTEI; 0TOOpaXKaTh B peuu
(ormucanue, 0OBSICHEHUE) CONEPIKAHNE
COBEpIIAeMbIX JCHCTBUH, KaK B (hOpMe rpOMKOM COIMaTM3UPOBAHHON PeUH, TaK U B (hopMe BHYTpEHHEH peun;

[J pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHIIUIO, UCTIONB3YS CPEJCTBA YCTHOM U MUCHMEHHOW KOMMYHHUKAIIMH MPU paboTe C TEKCTaMU yueOHUKa U
JIOTIOJIHUTEIBHOMN JIUTEPATYpOH, CIIPAaBOUYHBIMH TaOIMIIAMU, IPOSBISATH TOTOBHOCTh K YBAKEHUIO MHOW TOUKH 3pEHUS IPU 00CYKIEHUU PE3yIbTaTOB
BBITIOJTHEHHON paOOTHI.

IIpenmeTrHble pe3yabTaThl
OOyuaromuiicss Hay4uTCs:

] IpUMEHSITh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOIEHIE, N3MEPEHHE, IKCIIEPUMEHT;

] onmuCchIBaTh CBOMCTBA TBEPABIX, KUIAKUX, FA3000pa3HBIX BEIIECTB, BBIIEISISI UX CYIIECTBEHHBIE MIPU3HAKY;

(] pacKpbIBaTh CMBICJI 3aKOHA COXPAHEHHUsI MACCHI BEIIECTB, aTOMHO-MOJIEKYJISIPHOU TEOPHH;

[J pa3nuyaTh XUMHUYECKUE U PUBNYECKUE SIBICHUSA,

(] Ha3pIBaTh IIPU3HAKYU U YCIIOBUS IIPOTEKAHUSI XUMUYECKUX PEAKLIUN;

[J coOmronath npaBuia 6e30macHOi pabOThHI MPU MPOBEACHUH OTBITOB;

[J MOJIB30BAThCS JIAOOPATOPHBIM 000PYI0BAHUEM H TOCYI0M;

(] moJty4ath, cCOOMpATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX; XapaKTepU30BaTh GU3NUECKUE K XUMUIECKIE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COECAMHEHUN, IPOBOANUTD OMBITHI, TOATBEPKIAIOIINE XUMUUYECKHE CBONCTBA U3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

[J pacKpbIBaTh CMBICH MOHSTHS «PACTBOP», BEIUUCIISATH MACCOBYIO JIOJIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUThH PACTBOPHI C ONPEACIEHHON
MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA;

[J xapaKTepu30BaTh 3aBUCUMOCTH (PH3UYECKIX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH, OTIPEIENISATh BUl XUMUYECKOM CBSI3U B
HEOPraHUYECKUX COCTUHEHMSIX;

[J pacKpbIBaTh OCHOBHBIE MOJIOKEHUSI TEOPUH HJIEKTPOTUTHUECKON JUCCOLUAIINH, COCTABIISITh YPABHEHUS AIEKTPOJUTUUECKON AUCCOMAIIMH KUCTIOT,
IeJI0YeH, Coelt M peakIuii HOHHOTO OOMEHa;

[] pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM, ONIPEAEIATh OKUCIUTEND U BOCCTAHOBUTEIb, COCTABIIATh YPaBHEHUS
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIMIA;

(] Ha3bpIBaTh (haKTOPHI, BIUSIOLIME HA CKOPOCTh XUMMUYECKOH peakIuu;



[] XxapakTepu30BaTh B3aUMOCBSI3b MEK/y COCTAaBOM, CTPOCHUEM U CBOMCTBAMU HEMETAJUIOB U METAJLJIOB;

(] MpOBOIUTH OIBITHI 110 MOJYUYEHUIO U U3yUYEHUIO XUMHUECKHUX CBOWCTB pa3IMUHbIX BEUIECTB; [| IpaMOTHO 0Opalarhes ¢ BEECTBAaMH B
ITOBCEIHEBHOM JKU3HHU.
OOyyarommiicst OJTY4YUT BO3MOKHOCTh HAYYHTHCS

() BBIIBUTATh U MPOBEPSTH SKCIEPUMEHTATIBHO THIIOTE3bI 0 XUMHUUECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTAaBA U CTPOEHUS, UX CIOCOOHOCTH
BCTYIIaTh B XUMUYECKHUE PEAKIIMH, O XapaKTEPe U MIPOIYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLIUN;

[J XapakTepu30BaTh BEIIECTBA I10 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIIUBATH [IPUUYMHHO-CIICICTBEHHBIE CBA3U MEXAY JaHHBIMU
XapaKTEPUCTUKAMHU BEILECTBA;
[J cOCTaBIIATH MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUSM;
] mporHO3UpOBaTh CLIOCOOHOCTH BEIIECTBA MIPOSIBIISITH OKHUCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIE CBOMCTBA C YUETOM CTENIEHEH OKUCIIEHUS
3JIEMEHTOB, BXOJAIIUX B €TI0 COCTAB;
] BBIIBUTATH M MPOBEPSITH SKCIEPUMEHTATIHHO TUIIOTE3bI O pe3yIbTaTaX BO3JEHCTBUS Pa3IMUHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH XUMHUYECKOM
peakuuu;

[J McrosIb30BaTh MPHOOPETEHHBIE 3HAHUS JUISI SKOJIOITMUECKH IPaMOTHOIO ITOBE/ICHUS B OKpYXKalOIIel cpeie;
] ucnosb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUH TIPU BBIIOJHEHUHU IIPOEKTOB M PEIIEHUH y4eOHO-UCCIIeA0BAaTENbCKUX 3a/1a4 10 U3YYCHHIO
CBOMCTB, CIIOCOOOB IOJIyYEHHUS U PACIIO3HABAHUS BEIIECTB;

[] 00BEKTHBHO OLIEHMBATh HH(POPMALIUIO O BEIIECTBAX U XUMHUYECKUX IIpOIeccax;
[J 0CO3HaBaTh 3HAYEHUE TCOPETUYECKUX 3HAHUM 110 XUMUU JJIs1 IPAKTHUECKON IEATEIbHOCTH YEJI0BEKA; CO3/1aBATh MOJEIM U CXEMBI IS PELICHUs
y4eOHBIX M MMO3HABATEIbHBIX 33Jay; TOHUMATh HEOOXOIUMOCTh COOIOACHUS MPEANUCaHHN, TPeAIaraéMbIX B MHCTPYKIIUAX 110 UCIIOJIb30BaHUIO
JIEKapCTB, CPENICTB OBITOBOW XUMHHU U AP.

Coaepxxanue nmporpaMmbl «JKCHEePUMEHTAJIbHAST XUMUS»
9 knacc (34 yaca, 1 yac Hexaes10)

BBenenne B kypc «OkcriepuMeHTanbHas XUMUS-9» (1 1)
Bsoansliii nHCTpYKTaX 10 Th. XuMus — Hayka SKCIIEpUMEHTAJIbHASL.
JlemoHcTpannoHHbIN skcriepuMenT Ne 1. O3HakomiieHue ¢ 1ab0paTopHbIM 000py10BaHUEM; TPUEMBI Oe3onacHoi paboTsl ¢ HUM. BxonHoe (AIIXP)
TECTUPOBAHUE T10 TEOPETUUECKUM U IIPAKTUUECKHUM 3HAHUSM 32 8 Kj1acc
Pa3nen 1. MHoroo6pa3ue XuMH4YeCKHX PeaKkuil B IKCIIEPUMEHTAIbHOH XumMuu (7 4)
Tema 1. Xumnueckue peakuuu (3 1)
[IpakTuueckas pabora Ne 1 «IIpaBusa TexHuku 6€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM o0opynoBanueM. [IpaBuia mosib3oBaHus
HarpeBarenbHbIMH ycTpoiicTBaMu» OBP B sxcniepumenTtansHoit xumun  JlaGopatophslii onbIT Nel «M3ydeHue peakiuy B3auMoIeiCTBUS cynbduTa
HaTpHs C IEPOKCUAOM Bojiopoaa» TerutoBoi ad ekt xumudeckux peakiuii. [lorsTre 00 3K30- U SHAOTEPMUYECKHUX peakusX. JleMOHCTpallnOHHBII
onbIT Ne 2 [IpumMepsl 9K30- W 3HAOTEpMUYECKUX peakuuil. JlemoHcTpanonHslit onbIT Ne 3 «TemmoBoit 3 ekt pacTBOpeHHs BELIECTB B BOIE»
CkopocTp XMMHUYECKUX peakumii . JlemoHcTpanmoHHbIM onbIT Ne 4 B3anmoielicTBre HHUHKA C COJSTHOM M YKCYCHOW KHCIIOTaMHU.
B3aumopeiicTBue rpaHyIMpOBaHHOIO IIMHKA M LIMHKOBOM IBUIM C COJIIHOM KucioTod. BzammopelictBue okcuna meau(Il) c cepHoit kucnoToi
pa3HOM KOHLIEHTPALIMK TP Pa3HBIX TEMIEPATypax.



[TpakTuyeckas padora Ne2. MzyueHue BIUSHHUS yCIOBUN POBEIECHUS XUMHUUYECKON peaKMU Ha €€ CKOPOCTb.

JlaGopatopuslif onbIT Ne2 «CpaBHHUTEIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIBHOM CIOCOOHOCTH METAJIJIOB)

IToaroroBka x ' 1A

Tema 2. JinekTpoJnTHYECKAs qUccoHanus (4 9)

DIIEKTPONUTHYECKAs AUCCOLMALINS — ITIaBHOE YCJIOBUE IPOTEKaHUS PEAKLUid B paCTBOPAX.

JlemoHcTpanroHHbIN OonbIT Ne5 McnbiTaHue pacTBOPOB BEIECTB HA AJIEKTPUYECKYIO IPOBOJUMOCTD.

JleMOoHCTpaMOHHBIN ONBIT Ne6 «IIEKTPOJIUTHI U HEAJIEKTPOIUTHDY DJIEKTPOJUTUUYECKAs TUCCOLMALMS KUCIIOT, IIEJI0YE U COoeil.
JlaGopatopusiii onbIT Ne 3. «CuibHbIE U cnadble 1eKTpoauThy Orpeenenne KUCIOTHOCTUOCHOBHOCTH CPEIbl IIOTYYEHHBIX PACTBOPOB C MTOMOIIBIO
WHJMKATOpa U 1aTYUKA 3JIEKTPOIPOBOJHOCTH

JlaGopaTopublii onbIT Ne 4 «3aBHCUMOCTB JEKTPONPOBOAHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJIIMTOB OT KOHIIEHTPALMU HOHOBY» Peakiinu HOHHOTO
oOMeHa.

JlaGopatopusrii onbIT Ne 5 «B3aumoeiictBre Tupokcuaa 6apust ¢ cepHoit kuciotoi» JlabopaTopusrit onbiT Ne 6 Peakiun oOMeHa MexTy
pacTBOpamM 3JIEKTPOIUTOB.

[IpakTuueckas padora Ne3. «OnpeneneHre KOHIEHTPALKUN COJIU 10 JIEKTPOIPOBOIHOCTH PacTBOPa»

IToaroroska xk T UA

[IpakTuueckas pabora Ne4. Penienue skcriepuMeHTaNbHbIX 3a/1a4 110 TeME «JIeKTponuThYecKas aucconuanus». Th

TecToBbIif KOHTPOJB MO pazaeny «MHOroodpazue XUMHUECKUX PEeaKlUi B IKCIEPUMEHTATbHON XUMHUK»

Pa3nea 2. IIpakTHKYM 110 M3y4eHHIO CBOMCTB MPOCTHIX BelIeCTB: HEMETAJUIOB U MeTAJLJIOB, MX coefuHeHHuil ( 204)

Tema 3. CBoiicTBa rajioreHoB (2 1)

lanorensl: Gusnueckne u xumuyeckue cBorictBa. CoeIMHEHMsI TaJoreHoB. XiaopoBoaopo JlabopaTopHslil onbiT Ne7 Pacrio3sHaBanue cCosTHOU
KHCJIOTHI, XJIOPUJ0B, OPOMUI0OB, MOAUIOB U Hoza.

Jlabopartopusiit onbiT Ne8. OTOenuBaroie CBONCTBA XJIopa .

JlaGopaTopusliif onbIT Ne9. B3anmHOe BhITECHEHHE IaJIOTeHOB U3 pacTBOpOB ux coieil Ilpakruyeckas pabora Ne 5. «OnpezeneHue cojiepxaHus
XJIOpUJI-MOHOB B uTheBOM BoAe» [loaroroBka k ['MA

Tema 4. CBoiicTBa Kkuciaopoaa u cepsl (4 4)

Kucnopon: nmosnyueHue 1 XuMH4ECKHE CBOMCTBA.

JlemoHcTpaunoHHbIN onbIT Ne 7. «IloixydyeHue u coOupaHue KHUCIopoa B 1a00paTOpUu U 3alI0JTHEHHE UM ra30MeTpay

JlaGopatopuslif onbIT NelO. «I"'openue cepbl Ha Bo3ayxe U B kuciopoae» Cepa. XuMHUUECKUE CBOICTBA CEPBI.

JlemoHcTpanuroHHbIN onbIT No7. AmtoTponHble Moaudukanuu cepbl. O3HaKoMIIeHHe ¢ oOpa3laMu cepbl U €€ MPUPOJHBIX COECTUHEHHH.
CoenuHeHus cepbl: CEpOBOJOPO/I, CEPOBOJOPOHAS KucaoTa. Cynbhusl.

JemoHcTpanunoHHbIi onbIT Ne8 OOpasipl IpUpPOIHBIX CylnbPuaoB U cynbdaroB. JlabopaTopHsiii onbiT Nell KauecTBeHHble peakiuu Ha Cyabhuia-
noHbl B pactBope. CoenuHeHus cepol: okcu cepsl (IV), cepHucTas Kuciaora u ee colu.

Jlaboparopusiii onbiT Nel2 KaduecTBeHHble peakiuu Ha cynb(uT- HOHBI B pactBope. CoenuHenus cepol: okcug cepsl (VI), cepHas kuciora u ee
COJIH.

Jlaboparopuslii onbiT Nel3 KadecTBenHble peakiinu Ha cyiabdaT-uoHbsl B pacTBope. CBOWCTBA CEPHON KHCIIOTHI.

JlaGopatopuslii onbIT Nel4 M3ydyeHue cBOHCTB CepHOI KHCIOTHI



IToaroroska x T 1A

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

A30T: ¢pu3nyecKrue 1 XUMUYECKHE CBOMCTBA. AMMHUAK.

Hemonctpanronnsiit onbIT Ne9 Th [Tonyuenne amMMuaka ¥ €ro paCTBOpEHUE B BOJIE.

Jlabopartopuslii onbiT Ne 15 «OcHOBHBIE cBOMicTBa amMmMmHuaka» Coyii aMMOHHSL.

Jlaboparopusriii onbiT Nel6 B3auMopeiictBue coseil aMMOHUSL CO IernodamMu A30THAas KHCIIOTA.

JlaGopaTtopnsbiii ontbIT Ne 17. M3ydeHre CBOMCTB a30THOM KHUCIOTHI

[TpakTuyeckas padora Ne 6. «OnpezeneHre HUTPAT-UOHOB B TUTATENILHOM pacTBope» CoJu a30THOM KUCIOTHI — HUTPATHI.

HemoncTpanuonnbiii onbIT Nel0 OOpa3iel MPUPOIHBIX HUTPATOB U (hocharTos.

JlaGopatopusiii onbIT Nel8 O3nakomiieHue ¢ a30THEIMU U (pochopHBIME yaoOpeHusMu. PacioznaBanue a30THBIX yaoopenuil. @ocop. Coeaunenus
dbocdopa: okcun hocdopa (V), oprodhocdopHas kuciora u ee conu. DochopHbie ynodpeHus

HemoncTtpannonHbiid ombIT Nel1 O6pasubr kpacHoro gocdopa, okcuaa pocdopa (V), npupoaasix dpocdaros.

Jlaboparopusriii onbiT Nel8 «["openne cepol 1 pochopa Ha BO3AYXE U B KHCTIOPOIE»

[Toaroroska xk T'MA

Tema 6. CBoiicTBa yriepoaa u kpemuus (4 4)

Yrnepon, ¢usmdeckne CBOMCTBA. AJUTOTpONHS yriepoja: anmmas, TpaduT, KapOuH, QyuiepeHbl. XHUMHYSCKHE CBOWMCTBA YIIIEpOJa.
JemoncTpannoHHblid onbIT Nel2 Monenn KpuCTaTUYeCKUX pemETok anmasza u rpaduta. OKcuIsl yriaepoaa. YrapHbld U YITIEKUCIIBIA Tas3bl.
VYronbHas KHCIOTa, KapOOHATHI

JlemoHcTpannoHHbIN onbIT Nel13 O0pasupl NpupoAHBIX KApOOHATOB M CHUIIMKATOB.

Jlaboparopuslii onbiT Nel19 KauecTBeHHas peakuusi Ha YIJIEKHCIBIM ras.

JlaGopatopuslii onbIT Ne20. KauecTBeHHass peakius Ha KapOOHAT-HOH.

Jlaboparopusiit onbiT Ne 21 «B3anmojelicTBrEe U3BECTKOBOM BOJIBI C YTJIEKUCIIBIM Ta30M)

[Tpaktuyeckas pabora Ne7. «[lonyuenue oxcuna yrinepoaa (IV) u uzyuenue ero cBoicts. PaciosHaBanue kapO6onaToB». KpemHuii u ero coeiuHeHus.
JlaboparopHsblil (3aHMMaTeabHBIN) OnbIT Ne 22 «BpIpanuBanue Bo10Opociiel B CHIIMKATHOM KJIEe

IToaroroska xk T 1A

KonTponbHoe TecTupoBanue o nozapasneny «lIpakTukyM o u3y4eHHI0 CBOMCTB MPOCTHIX BEIIECTB HEMETAIJIOB UX COEAMHEHUN»

Tema 7. O01mue 1 MHAMBHAYAJTbHBIE CBOMCTBA MEeTAJLJIOB (5 1)

O6mue Guznueckre 1 XUMUYECKHE CBOMCTBA METAIIOB: PEAKIIMU C HEMETaJUIaMH, KUCIIOTaMHU, COJIIMU. BoCCTaHOBUTENIbHBIE CBOMCTBA METAJIIOB.
DNEeKTPOXUMHUYECKUH Psi/l HAPSXKEHU METAJIOB.

JlaGoparopusiit onbiT Ne23. BzaumoaeiicTBue METaJUIOB C pacTBOpamu coJjiei. BzaumoaeiicTBue MeTauioB (Maraus, IMHKA, Keje3a, MEJIH) ¢
pacTBOpaMH KUCJIOT

JlemoHcTpauroHHbIi onbIT Nel4. M3yuenue o6pasunoB MetasioB. [llenounsie metamibl. CoeTuHEHUS MIETOYHBIX METAJIOB

JemoncTpaunoHHbIi onbIT NelS5 B3aumoneicTBue 1IETOYHBIX METAIIIOB € BOJOM. CBOMCTBA HIEIOYHO3EMEIbHBIX METAJIIIOB U UX COCIMHEHMI.
JemoHcTpannoHHbI# onbIT Nel6 B3anmoneiicTBie méEI0UYHO3EMENbHBIX METAIOB C BOIOM. OOpa3Ibl BAXKHEUIINX MIPUPOIHBIX COCIWHEHWA MarHus,
kanpust. CBOUCTBA coequHeHn Kanblus. JKeCTKOCTh BOEI

Jlabopartopuslit onbIT Ne24. O3HaKOMJICHHE CO CBOMCTBAMHU M MPEBPAIICHUSIMH KapOOHATOB M THUIPOKApOOHATOB.

JlaGopatopHslii onbIT Ne25. YcTpaHeHHe )KeCTKOCTH BOJIBI B IOMALTHUX YCIOBHUSIX



CaoiicTBa amoMuHus. AMGOTEPHOCTh OKCHJA W THAPOKCHIA ATIOMUHUS.
JlaGopatopuslii onbIT Ne26. [TonydeHne rupokcuaa almlOMUHUS U B3aUMOJICHCTBHE €r0 C KUCIOTaMU M Inenodamu. XKereso.
HemoncTpanronnbiii onbIT Nel7. O6pasisl pyn xene3a. CkuraHue jkeiie3a B KHCIOPOJIC.
Jlaboparopusriii onbiT Ne 27. «OKUCIIEHHE Kelle3a BO BIAKHOM Bo3ayxe» CBOMCTBA COSIMHEHUN jKele3a: OKCUAOB, THIPOKCHIIOB H coel xene3za(ll u
1)}
Jlaboparopusrtit onbiT Ne28 ITonyuenne ruapokrcuaos xkeneza(ll) u (I1I) u B3aumopaeiicTBre UX ¢ KUCIOTaMH U IIEJI0YaMH.
[IpakTuueckas paborta Ne§. Pemienue skcrnepuMeHTANbHBIX 3afad mo Teme «OOiue U HHOAUBUAYaTbHbIE CBOMCTBA METAIIJIOBY.
[Toaroroska k TMA
KoHntposnbHOe TecTupoBanue no noapaszaeny «lIpakTukym no u3y4eHHuro CBOMCTB MPOCTHIX BEIIECTB METAIJIOB MX COCAUHEHUN»
Pa3nes 3. OcHOBBI ONIBITHO-3KCIIEPUMEHTAJIBHOM M IPOEKTHOI JesiTeIbHOCTH ( O 1)
TexHuka 6€30MaCHOCTH MPU BBIMOJTHEHUN CAMOCTOSITENIbHBIX OMBITOB U SKCIIEPUMEHTOB B JJOMAIIHUX YCIOBHSIX U C HCIIOJIb30BaHUEM 000PYA0BaHU s
XUMHUYECKOH J1ab0paTopu.
[IpakTuueckas pabora Ne9. OOpaiiieHue co CTeKIOM (crubaHue CTEKISHHOM TPYOKH, U3TOTOBJICHUE: TUIETKHU; KallMJUISIPOB; IPOCTEHUIIINX Y3JIOB;
MPOCTEUINUX TPUOOPOB) XUMHUYECKUIN aHATN3: KAU€CTBECHHBIN U KOJUYECTBEHHBIN TeopeTHuecKkne OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHON 1
MIPOEKTHOM ESTEIIbHOCTH.
Bb10op Tembl poekTa.
[TnanupoBanue nesitenbHOCTH. [loaroroBka npoekra. Coop nuHbopManuu no JaHHOU TeMe.
MonenrpoBaHue NPOEKTHON JAESTENbHOCTU. BhINoaHeHre yueOHbIX IPOEKTOB, OIBITHO-3KCIIEPUMEHTAJIbHBIX PaloT.
ITpakTuyeckue pabotel Nel0-12 o TeMaM NPOEKTOB ydaluxcs
[TonroroBka yueOHBIX MPOEKTOB K 3aIIUTE
IIpoMexyTouHas aTTecTalys.
3aiuTa NpoeKTOB
ITonroroska k 'MA, BIIP: pemenne npakTMko OpUEHTUPOBAHHBIX 3a1aHNN
[TonroroBka k 'MA, BIIP: pemienne npakTMKO OpUEHTUPOBAHHBIX 3a/1aHUMN
O06o0011eHne, cucTeMaTu3alus 1 KOPPEeKIHs 3HaHUH ydalmxcs 3a Kype « DKCIepuMeHTalbHas XUMUsI», 9 Kiacc.
®opMBbI KOHTPOJIS
dopmupoanue MKT-koMmeTeHTHOCTH 00y4datomuxcst
Y4eHuk Haydurcs:
- UCTOJIb30BATh Pa3HbIe IPUEMBI TOMCKA HH(POPMAIIUN HAa MEPCOHATILHOM KOMITbIOTEPE B 00pa30BaTEIbHOM IPOCTPAHCTBE C UCIOIb30BAHUEM
obopynoBanus nudpoBoi aboparopuu;
- UCTOJIb30BATh PA3IMUHBIE CIIOCOOBI XPaHEHUs M BU3YyAJIN3alluu MH(OpMAIMH, B TOM YHUCIIe, B rpadudeckoit popme
DopMHpPOBaHHE KOMIIETEHTHOCTH B 00J1ACTH ONBITHO-3KCIIEPUMEHTAIbHON U NPOEKTHOM JAeATeJIbHOCTH
VY4eHUK Hay4uTCs MJIAHUPOBATH M BHITIOJIHATH ydeOHOE UCCIIEIOBaHUE U YUEOHBIH MPOEKT, UCII0JIb3Ysl 000PYyI0BaHUE, MOJIENIH, METO/IbI, TPUEMBI,
a/IeKBaTHBIE UCCIIeyeMOl npobiemMe. YUeHHUK MOTYYUT BO3MOKHOCTh HAYYUTHCSI CAMOCTOATEIBHO 33/ lyMbIBaTh, TUIAHUPOBAThH U BBIMOIHITH yueOHOE
UCCIIeIoBaHNe, y4eOHBINH U COIMAIBHBII MPOEKT 10 €CTECTBEHHOHAYYHOW HAIPaBIEHHOCTH.
Yder pe3yibTaTOB BHEYPOUHOI 1eATEJILHOCTH
®opMBbI U NEPUOANYHOCTH KOHTPOJIS



BxoHOM KOHTPOJIb MTPOBOIUTCS B HaUasie yueOHOro roja Juis MpOBEPKH HAavyalbHBIX 3HAHUHM U YMEHHH 00y4Jaromuxcsl.

Texymuii KOHTPOJIb MPOBOIUTCS HA KAXKIOM 3aHATHH B (hOpME MeIaroruaecKoro HabIoaeHuUS.

TecToBBIN KOHTPOJIb OCYILECTBIIAECTCS 10 OKOHYAHUHU U3YUYEHHUSI KaXKA0r0 pasena.

[TpomesxyTouHas aTTecTanus IPOBOJUTCS B KOHIIE y4eOHOro roa B (hopMe 3aIIUThl POEKTa, IIO3BOJISIET MPOBECTH AHAIN3 PE3yIbTaTUBHOCTH

OCBOEHUS 00YUYAIOLUMUCS OCHOB OIBITHO-IKCIIEPUMEHTAIBHON U MPOEKTHOM NEATENIbHOCTH JAHHOTO Kypca BHEYPOUHOM AESITEIbHOCTH
«QKCnepUMEHTaIbHAas XUMUS».

Kpurtepumn oieHKH pe3y1bTaTOB 0CBOCHHS POrPaMMBbI Kypca
Pabora oOy4aronuxcsi OLEHUBAETCS 110 TPEXYPOBHEBOI LIKase, MPEANOJIATaloNIe HAIWYHE CIEAYIOUINX YPOBHEH OCBOGHUS MPOTrPaMMHOTO
Marepuaia: BEICOKHI, CpeTHUHN, HU3KUM.

Bbicokuii ypoBeHb: 00y4aronuiics JEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTEIbHON EATEILHOCTH,
MPOSBIISICT MHUIIMATUBY, HE MIPOITYCKAET 3aHATHS 0€3 YBaXXUTEIbHOW MPUYMHBI, IEMOHCTPUPYET BHICOKHI yPOBEHb 3HAHUH U
KOMIIETEHIIUH, BJIaJIeET Ha BBICOKOM TBOPUECKOM YPOBHE MPUOOPETEHHBIMU B X0/1€ U3YUEHUS IIPOrpaMMbl YMEHUSMHU U HaBbIKaMU;

CpenHuii ypoBeHb: 00y4atomuiicss AEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTENIbHOM 1€ATEIbHOCTH, MPOSIBIISIET
XOpOLIUI YPOBEHb 3HAHUN U KOMIIETEHLMI; HHUIIMATUBBI HE MPOSIBIISIET, HO CIIOCOOEH MOAIEP’)KUBATh HHUIIMATOPA B NIPEAJIaraéMoM I0JIe
NEeSATEIbHOCTH, B IOCTATOYHOM CTENEHU BJIaJIEET MOJTYyYaeMbIMHU B X0O/1€ U3YUEHUS IPOrpaMMbl YMEHUSIMH U HABBIKAMU;

Hwu3kuii ypoBeHb: 00yyaronuiicss 1eMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHON AESITEILHOCTH,
MOCEIAET 3aHATHS OT ClIydas K CIy4aro, IOKa3bIBaeT yIOBICTBOPUTEIbHBIN YPOBEHb 3HAHUI M KOMIIETEHIIUI, B 11€JIOM €J1a00 BIIaJIeeT MOJIy4aeMbIMU
B XO/JI€ U3y4EHUS IPOrpaMMbl YMEHUSIMU U HaBbIKAMU.
®opMbI pe3yJIbTATOB OCBOCHHS IPOrPaMMBbl BHEYPOYHOU NeATEJIbHOCTH

1. OT™MeTKa ypOBHS JOCTHXKEHHI 00y4aroIIerocs B JINCTE MeIarornuyeckKoro Hal0/IeHNS,

2. 3anucH B XKypHaie yuéTa 0 pe3yJbTaTUBHOCTH YYaCTHUsI 00YUAIOIIUXCs B MEPOIIPUATUSAX Pa3HOTO BU/IA U YPOBHS (JUILJIOM, TPaMoTa,
0J1aro1apHOCTh, IPYTOE);

3. 3anucu B )KypHase yuéTra 00 y4acTUH B BBIE3AHBIX MEPONPHUATUIX
OuneHka TecTOBBIX padoT.

TecTsl, cocTosAIIME U3 TATH BOIPOCOB MOXKHO MCIIOJIB30BaTh MOCTIE U3YUYEHUS KaXKJJ0ro MatepHaia (ypoka).
Tect u3 10—15 BonpocoB ucnosnb3yercst 11l IEPUOIUYECKOr0 KOHTPOJIS.

Tect u3 20 BonpocoB HEOOXOIMMO HCIIOJIB30BATh I UTOTOBOTO KOHTPOJIS.

Ouenka pedepara.

Pecdepar oriennBaeTcs Mo CleAyOMUM KPUTEPHUIM:

* coOmroieHne TpeOOBaHU K €ero 0(POPMIICHHIO;

* HE0OXOAUMOCTh U JIOCTATOYHOCTD ISl PACKPBITUS TEMBI IPUBEJICHHOM B TEKCTE pedepara HHPOpMaLUY;

* yMeHHe 00ydJaroIierocss CBOOOJHO H3JlaraTb OCHOBHBIE MJIEU, OTPa’KEHHBIE B pedepare;

* cI0COOHOCTH 00YYAOIIErocsl MOHATH CYTh 33/1aBAEMBIX WIEHAMH aTTECTAIMOHHOW KOMHCCHH BOIIPOCOB U c(hOpMyIHUpPOBATH TOUHBIE OTBETHI HA HUX.
Ouenka npoexra.

[IpoekT oueHMBaeTcs MO CIAEAYIOIIUM KPUTEPUSIM:

* coOmroeHne TpeOboBaHUi K €ro 0pOpMIICHUIO;

* HE0OXOAUMOCTh M IOCTAaTOYHOCTD JJIsl PACKPBITHS TEMbI IPUBEJCHHOM B TEKCTE MPOEKTa MH(POPMALIUY;
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®* YMCHHC 06yanOLueroc;1 CBOGOI[HO H3JIaraTb OCHOBHBIC UACHU, OTPAKCHHBIC B IIPOCKTC;

* ClIOCOOHOCTh OGy‘-I&IOH.[CFOCH IMOHATH CYTb 3aaBACMbIX HYJICHAMU aTTeCTaHHOHHOﬁ KOMHCCHUH BOIIPOCOB U C(bOpMy.HI/IpOBaTB TOYHBIC OTBCTHI HA HUX.

TemaTuka ucciIe10BaATEILCKUX M MPOEKTHBIX PA00T ¢ HCIOJIb30BaHUEM 000py10BaHus HeHTpa «Touka pocray:
1. 3yueHue menoyHOCTH Pa3IMuHbIX COPTOB MbLJIa U MOIOIIMX CPE/ICTB.

2. IHnuKaTopHbIE CBOMCTBA PAa3IMYHBIX PACTCHUN U IBETOB (¢ onpeneneHueM pH pacTBopoB).

3. Onpenenenue kayecTBa XJIeO0OMEKapHONH MYKH U XJieOa.

4. OmnpeneneHue KauecTBa KUCIOMOIOYHBIX MPOTYKTOB.

5. Omnpezenenrie 3aBUCUMOCTH M3MeHeHUs: pH 11eIbHOTO ¥ MaCTepU30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHS.
6. N3yuenue 3p(eKTUBHOCTH Pa3IUYHBIX COJIEBBIX IPEJIOK.
7. KoHCTpyHpOBaHHE «XMMUYECKUX TPEJIOK», OCHOBAHHBIX Ha XUMUYECKUX PEAKIUSAX.

8. CuHTe3 «MajmaxuTa» B pa3UYHbBIX YCIOBUSIX.

9. N3yuyeHue Koppo3uu keje3a B pa3InyHbIX YCIOBUSIX.

10. Bnusinre cBeTa ¥ KUCIOPOa Ha CKOPOCTh Pa3NIoKEHUsI pacTBOPa MOAMIA KaJHsl.

11. Onpenenenue kauecTBa BOAOIPOBOAHON BOBI.

12. XéctkocTh Bojibl. CrIOCOOBI ONpeACIICHHsI )KECTKOCTH BOJIBI.

13. Bymaxknas xpomarorpadusi. Xpomarorpapuueckoe pa3/ieeHue BeIEeCTB.

14. XpycransHoe cTeks10. MOXKHO 1T UCIIONB30BATh JIJIsl XPAHEHUS UL ?

TemaTnueckoe IJIAHMPOBAHME

Neni/n Tema pa3spnena K-Bo yacos JlabopaTopHbIe IIpakTH4eckue padoThI
padoThI

Paznen 1. MHOroo6pasue XuMH4eCKUX peakiui B (7)
AKCIEPUMEHTAIBHON XUMUHU

w
N
N

Tema 1. Xumndeckue peakuuu

N
SN
N

Tema 2. DeKTpoaUTHYECKask JUCCOLMAIUS

Paznen 2. [IpakTHKyM MO M3YYEHUIO CBOWCTB IMPOCTHIX (20)
BEIIECTB: METAIJIOB M HEMETAJUIOB, UX COEIMHEHUH

Tema 3. CBoiicTBa rajoreHoB 2 3 1
Tewma 4. CBoiicTBa KHCIOPOJa U CEPHI 4 4 0
Tema 5. CpoiicTBa a3ota u pocdopa 4 5 1
Tema 6. CBoiicTBa yriepoaa U KpEMHUS 4 4 1
Tema 7. OOmmue 1 UHAUBHTyaTIbHBIE CBOICTBA 6 6 1
METaJUIOB

Paznen 3. OCHOBBI ONIBITHO-3KCIIEPUMEHTAILHON U (6) 1

11



MPOEKTHOM JEeSATEIbHOCTH

Hroro

34

28

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Neni/ | Tema 3ansATHA K- Hara HNudpopman | Ucnnosibzyemoe Hudposoii
n BO HOHHAasI o0opynoBaHMe LIleHTPa | 00pa3oBaTeJbHBI
4aco noaaep:xka | «Touka pocra» il pecypc
B Yueonux
8.9 kn
Tabpuensn
O0.C.

1 BBoausiii unctpykrax no Th Xumus — Hayka 1 06.09 § Crp.20- bubnmnorexka HOK
skcniepuMeHTanbHas. TP JlemoHcTpanmonHbiid onbIT Nel. 8K Texuuka 6e3omacuoctu B | https:/m.edsoo.ruff
O3HakoMJIeHHE ¢ 1a00paTOPHBIM 000PYAOBAHUEM; kabuHere xumuu 1eatpa | 0023c
npuémbl 6e3omacHor paboThl ¢ HUM. BXxoaHoe «Touka Pocray.

TECTUPOBAHUE 110 TEOPETUUECKUM U MPAKTUYECKUM 3HAKOMCTBO C
3HAHUAM 3a § Kjacc 000pyJIOBaHUEM.

Pasznen 1. MHoroo0pa3ue XuMHYeCKUX PeaKIU B IKCIIEPUMEHTAIbHON XxumMuu (7 1)

Tema 1. Xumnueckue peakunu (3 4)

2 IIpakTnyeckas padora Ne 1 «IIpaBuia TeXHUKH 1 13.09 JlaTuuk Temneparypsl bu6muoreka [JOK
0e30macHOCTH IIpU paboTe ¢ JTadOPATOPHBIM (TepmonapHsIii), https:/m.edsoo.ru/f
obopynoBanuem. [IpaBuia nonap3oBaHus cnuproBka Jlatumk f0d23c
HarpeBaTeNbHbIMU ycTporicTBamu», Th OBP B TEMIIEpaTyphl
SKCIepUMEHTANIbHON XuMuu Jlabopamopnuwtit onvim Ne 1 IUIATUHOBBIN
«3yueHne peakuuy B3auMOAEHCTBUS CylIb(pUTA HATPHUS C
NepoKcuaoM Bogopoaa» Th

3 TennoBoit a3 pext xumuaeckux peakiuii. [lorsitue 06 1 20.09 § 9- 8xn bubnuotexa [JOK
9K30- U DHJOTEPMUUYECKHUX PEaAKIUIX. JlaTyuk TeMnepaTypbl https:/m.edsoo.ru/f
HemoHcTpanunoHHbii onbIT Ne 2 [Tpumepsl 5k30- U IJIaTUHOBBIN f0d4790
SHJIOTEPMUYECKUX peakuuil. J[eMOHCTpauMOHHBIN OIBIT
No 3 «TemnoBoii 3pGeKT pacCTBOPEHUSI BEIIECTB B BOJCH

12



CkopocTh XMMHYECKUX peakuuil J[eMOHCTpalmOHHbIN
onbIT Ne 4 B3anMonelcTBe IIMHKA C COJITHOU U
YKCYCHOM KucioTtaMu. B3aummopeincrsue
IPAHYJIMPOBAHHOTO LIMHKA M LIMHKOBOM MbBUIM C COJISTHOM
kucioroil. B3zaumoneiicteue oxcuaa meau(ll) c cepnoit
KHMCJIOTOM pa3HOM KOHLIEHTPALUU IIPU Pa3HBIX
temneparypax. IIpakrtudeckasi padora Ne2. 3yuenue
BJIMSIHUS YCIIOBUH IIPOBEICHUSI XUMUUECKOW pEaklMK Ha €€
ckopoctb. Th Jlabopamopnuwiii onvim Ne 2
«CpaBHUTEIbHAS XapAKTEPUCTUKA BOCCTAHOBUTEIbHOMN
criocobnocTn metamuioB» Th [Toaroroska k THA

27.09

§ 3 —9xn

Hatuuk pH Jlatunk
HanpsHKEHUS

bubnunoreka LIOK
https:/m.edsoo.ru/0
Oadbe9a

Tema 2. JnekTpoanTnyeckas gucconuanus (4 4.)

DIEKTpONUTHYECKAs! AUCCOLMALINS — ITIaBHOE YCIOBUE
MPOTEKaHUs peakUuid B pacTBopax. [JeMOHCTpallMOHHBII
onbIT Ne5 McnbiTaHre pacTBOPOB BEILIECTB HA
BJIEKTPUYECKYIO MPOBOAUMOCTh. JIeMOHCTpALIMOHHBIN
OnBIT Ne6 «DJIEKTPOJIUTHI U HEIJICKTPOJIUTHD)

1

04.10

§ 4 -9k

Jatuuk
ANEKTPONPOBOTHOCTH

bubmuorexa [JOK
https:/m.edsoo.ru/0
Oadcd68

DNEeKTPOIUTHYECKAs AUCCOLUALNS KUCIIOT, LEeN04Yel u
coneil. Jlabopamopuwtit onvtm Ne 3. «CunbHbIE U cliabble
aneKTponuTh» Onpenenenne KUCI0THOCTH-OCHOBHOCTH
Cpeabl MOJyYeHHBIX PACTBOPOB C MOMOIILBIO HHAWKATOpa U
JaT4uKa eKTponpoBoaHoCcTH, Th Jlabopamopnwiii onvim
Ne 4 «3aBUCUMOCTD 3IEKTPOIIPOBOAHOCTH PACTBOPOB
CHJIBHBIX JIEKTPOJIUTOB OT KOHIIEHTpauu HoHOB, Th

12.10

§5-7 — 9k

PeakTuBBI U XUMHUYECKOE
obopynoBanue PeakTuBbI
U XUMUYECKOE
obopynoBaHue

bu6anoreka LIOK
https:/m.edsoo.ru/0
Oadcd68

Peakuuu nonnoro oomena. Jladopamopuwtit onvim Ne 5
«B3anmonericTBre THAPOKCHAA Oapusi ¢ CEPHOU KUCIOTOM
, Tb Jlabopamopnuwiit onvim Ne 6 Peakiiyin oOMeHa MEXy
pactBopamu d5ektponuToB, Th IlpakTuyeckas padora
Ne3. «OmnpeneneHue KOHUEHTPALMU COJIU 11O
3JIEKTPONPOBOHOCTH pacTtBopa», Th IloaroroBka k [TMA

18.10

I'n.2 — 9k

JlaTuuk
AIEKTPOIPOBOTHOCTH,
no3aTop 00bEéMa
KUJKOCTH, OFOpeTKa

bu6nunorexa [IOK
https:/m.edsoo.ru/0
O0add448

IIpakTuyeckas padora Ne4. Pemenue
AKCIIEPUMEHTAIBHBIX 33a4 110 TeME «DJIEKTPOIUTHYECKAs
nuccounanus». Thb TecToBblil KOHTPOIL O pa3aeny
«MHorooOpa3ne XUMHUYECKHX peakluii B

25.10

PeakTuBnl 1 XUMHUECKOE
o0opynoBaHue, TaTIUK
AIIEKTPOTIPOBOTHOCTH

13



‘ JKCIIEPUMEHTAILHON XUMUW»

Pa3zgea 2. [IpakTHKYM 10 U3YYEHHMIO CBOICTB MPOCTHIX BELIECTB: METAIJIOB M HEMETAJLJIOB, UX coequHeHu i (20 1)

Tema 3. CBoiicTBa rajioreHoB (24)

9 l"asorensl: Gpusnyeckre U XUMHUYECKUE CBOWCTBA 1 08.11 § 10-12 PeaxtuBbl u xumudeckoe | bubmmoreka [JOK
Jlabopamopnutii onvtm Ne7 PactiosHaBaHUE COJITHOM obopyaoBaHue https:/m.edsoo.ru/0
KHCJIOTBI, XJIOPUI0B, OPOMHUIOB, HOAKUIOB U Hoxa. Th Oaddfe2

10 Jlabopamopnuwtit oneim Ne§. OTOenuBaroIIrie CBOMCTBA 1 15.11 Anmapart ajis
xyopa , Tb Jlabopamopnwuii onetm Ne9. Bzaumuoe MPOBEICHUS XU-

BBITECHCHHE T'aJIOTCHOB M3 pacTBOPOB X coJjeid, Th MHYECKUX MTPOIECCOB
IIpakTnueckas padora Ne 5. «Onpenenenue PeakTuBbl M XUMHUYECKOE
COJIep KaHUs XJIOPHUI-MOHOB B TUThEBO# Bojie» Th obopynoBanue [laTunk
[loaroroBka k 'HMA XJIOpUJI- UIOHOB

Tema 4. CBoiicTBa Kucj0poaa u cepol (4 4)

11 Kucnopon: nmonydeHue 1 XuMU4eCKIe CBONCTBA. 1 22.11 § 13-15 bubnmnoreka [HOK
JlemoHcTpannonHbii onbIT Ne 7. «IlonyueHue u PeaxTuBbl u xumudeckoe | https:/m.edsoo.ru/0
coOupaHue KKCIOPo/ia B 1a00paTOPUH U 3aIOTHEHUE UM o0opynoBaHue Oade64a
razometrpay Jlabopamopuwiit oneim Nel(. «I"opeHue
cephl Ha BO3/1yXe U B kucinopoje» Th

12 Cepa. XuMunueckue cBoiictBa cepbl. [lemoHcTpanuonnbii | 1 29.11 bubmuoreka [JOK
ombIT Ne§. AJTOTpOITHBIE MOAU(MDUKALIUYU CEPHI. Peaktussl, komwtekuuu 1 | https:/m.edsoo.ru/0
O3nakomiieHHe ¢ 00pa3lmaMu cepbl U €€ TPUPOIHBIX 13-15 XUMHAYECKOE Oade64a
COeAMHEHU N o0opy0oBaHue

13 CoennHeHns cepbl: CEPOBOIOPOA, CEPOBOAOPOIHASL 1 06.12 Amnmapar i bu6muoreka [JOK

kucnota. Cynbdunpl. JleMoHCTpanoOHHBIN OnbIT Ne9
OO0pa3ipl NPUPOIHBIX CYIbGHUIOB U CYJIb(ATOB.
Jlabopamopnwiii onvim Nell. KauecTBEHHbIE pEaKIUU
Ha cynb(pua-uoHsl B pactBope. Th

MIPOBEACHUS XUMHUYECKUX
peakuuii (AIIXP),
PUOOP TSI TOTyUEHUS
ra3oB WJIW anmnapar
Kunmma PeakTuBel,
XUMHUYECKOE
obopynoBaHue

https:/m.edsoo.ru/0
0ade802
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14 Coenunenus cepsl: okcua cepol (IV), cepHucras kuciora u 13.12 Anmapart aJis bubmuorexa [{OK
ee conu. Jlabopamopnutii onetm Nel2KadecTBeHHBIE MIPOBEICHUS XHU- https:/m.edsoo.ru/0
peakiuu Ha Cynb(UT- HOHBI B pactBope. Th MUYECKUX pEaKInid Oadea28
Coenunenus cepsl: okcua cepsl (VI), cepHas Kuciora u ee (AITXP
conu. Jlabopamopnuwiit oneim Nel3 KauecTBeHHBIC
peaknuu Ha cynbdaT-uoHsl B pactBope. Th CpoiicTBa
CEpPHOM KHUCJIOTHI ,3y4YEHHUE CBOMCTB CEPHOU KUCIOTHI, Th
IToaroroBka x ' 1A

Tema 5. CpoiicTBa a3ora opa (44)

15 A30T: pu3znyecKrue 1 XUMHUYECKHE CBOMCTBA. AMMMAK. 20.12 bubnmnorexka HOK
JlemoncTpannonssbli onbIT Nel( [Tonyyenne amMuaka u Jatunk https:/m.edsoo.ru/0
ero pactBopeHue B Boje. Jladopamopuuiii onvim Ne 14 AIEKTPOTIPOBOTHOCTH 0adf004
«OcHoBHbI€ cBOMcTBa ammuaka» Th Conu amMoHus. §16-18 PeaktuBbl 1 XUMHUYecKoe
Jlabopamopnuiit onvim Nel5 BzaumopeiicTBue comeit o0opynoBaHue
aMMOHHA co nreixoyamu Tb

16 AzotHas kucnora. Jlabopamopuwtit onvim Ne 16. 27.12 § 16-18 TepMope3ucTopHbIi bubnmoreka [JOK
N3yyenue cBoicTB a30THOM KucioTel Th IpakTuyeckas JaTYUK TEMITEPATYPBI, https:/m.edsoo.ru/0
padora Ne 6. «OmnpeenieHue HUTPAT- HOHOB B natauk pH, naTamk 0adf306
nuTaTeNIbHOM pactBope» Th 3JIEKTPOIPOBOTHOCTH,

PeakTHBBI 1 XUMUYECKOE
obopynoBanue, /laTunk
HUTPAT-UOHOB
17 Conu a30THOM KMCIIOTBI — HUTPAThI. JleMOHCTpallMOHHBIN 10.01 Jatuuk
onbIT Nel 1006pa3ubl NpUPOAHBIX HUTPATOB U (ocdaToB. 3JIEKTPOINPOBOIHOCTH,
Jlabopamopnuiit onvim Nel7 O3HaKOMIIEHHE C A30THBIMU KOJUJIEKIUU
u pochopubIME yaoOpeHussiMu. Pacmo3HaBaHWEe a30THBIX
ynoopenuii. Th
18 dochop. Coequrennst pocdopa: okcua hocdopa (V), 17.01 bubmmroreka [JOK

optodochopnas kucnora u ee conu. Pochopubie
ynobpenust JlemoHctpanmonusiit onbIT Nel12 Th Ob6pa3iibl
kpacHoro docdopa, okcuaa dhocdopa (V), mpupoIHEIX
docdaros. JTavopamopuutii onvim Nel8 «'openue cepsl
u ¢ocdopa Ha Bozmyxe U B kuciopoae» Th Iloaroroska k

I'MA

https:/m.edsoo.ru/0
Oadf68a

Tema 6. CBoiicTBa yriepoaa u KpeMHus (4 1)
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19 VYrnepon, ¢usmueckue cBoiicTBa. Ammorporws yriaepoaa: | 1 24.01 §31-§32 bubnmoreka [JOK
anMas, rpadur, kapOouH, GyurepeHbl. XHUMHUCCKUE https:/m.edsoo.ru/0
cBoiicTBa yrieposa. JlemMoHcTpauuoHHbIH onbIT Nel3 Oadfd9c
Mognenu KpucCTaNTMYECKUX PEETOK anmasza u rpadura.

20 Oxkcupl yriaepoaa. YrapHblii U YTJICKHCIIBIA Tas3bl. 1 31.01 §20-21 JaTank bubnuorexa [JOK
YrosibHas KHCI0Ta, KapOoHAThI JIeMOHCTpaIIMOHHBIN AJIEKTPOITPOBOTHOCTH, https:/m.edsoo.ru/0
onbIT Nel4 O6pa3ibl MPUPOIHBIX KAPOOHATOB H MarHuTHasi MeIaska, Oadfebe
cunukatoB. Jlabopamopnutit onvim Nel9 KauecTBennas puOOp ISl MOTyYSHHS
peakuusi Ha yriekuciabld ras. Th Jladopamopusiii onvim ra3oB WJIM armapar
Ne20 KauectBeHHast peakius Ha kapOoHaT-uoH. Th Kunma PeaktuBsl n
Jlabopamopnubwtit oneim Ne 21 «B3aumopaeiicTBue n3BecT- XUMHYECKOE
KOBOM BOJIbI C YIJIEKHCIIBIM razom» Th obopynoBaHue

21 IIpakTnueckas padora Ne7. «[lonyueHnue okcunia 1 07.02 § 24-25 PeaktuBsl u xumnyeckoe | bubnuoreka [JOK
yraepona (IV) u uzyuenue ero cBoiict. Pacno3naBanue [ToBTOPUTH | OOOpYyIOBaHUE https:/m.edsoo.ru/0
kapbonaroBy. Th MaTepHan 0ae027e

22 Kpemnunii u ero coenunenus. Jlabopamopmutii 1 14.02 bubmuorexa [IOK
(3anumamenvnutit) onvim Ne 22 «BripaniuBanue https:/m.edsoo.ru/0
Bosiopoceii B cuumkatHoM kiee» Th [Moaroroska k ' 0ae080a
KonTponbpHoe TecTupoBanue mno noapasneny «lIpaktukym
10 U3yYCHHUIO CBOMCTB MPOCTHIX BEIICCTB HEMETAIIOB HX
COCIMHEHUI»

Tema 7. O01ue M MHAMBHAYAJTbHBIE CBOHCTBA MeTAJLJIOB (6 1)

3 Oo6mue ¢puznyecKkne 1 XUMUIECKHEe CBOMCTBA METAIIIOB: 1 21.02 §28-29 PeaxtuBbl u xumnueckoe | bubmmuoreka [JOK
peaKIny ¢ HeMETaUTaMU, KUCIIOTaMH, COJISIMH. obopyaoBaHue https:/m.edsoo.ru/0
BoccranoButenbHbIE CBOMCTBA METAIIIOB. 0ael03e
DIEKTPOXUMHUYECKUI Pl HAIPSKEHU METAIIIOB.

Jlabopamopnutii onvim Ne23 B3anmoJeiicTBie METaIJIOB
C pacTBOpamMu coJseil. B3anmoieiicTBre MeTauioB
(Maruus, IIMHKA, JKee3a, MeI1) ¢ PaCTBOPaMH KUCIIOT
JemoncTpanroHHbii onbIT Nel5 M3zydenue oOpasiion
MetaiuioB. Th
24 [lemounbie metamasl. CoeqUHEHUS MISIOYHBIX METAIIJIOB 1 28.02 § 30 but6mmoreka [IOK

Jlemonctpaunonsbiit onbIT Nel6 B3aumoneiicteue

PeakTuBBI 1 XMMHUECKOE

https:/m.edsoo.ru/0
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LIEJIOYHBIX METaUIOB ¢ Bojaou. CBoiicTBa
LIEJI0YHO3EMEIBHBIX METAJUIOB M UX COETMHEHUI.
Jemonctpaunonnbiit onbIT Nel7 B3aumoneiicteue
IENTOYHO3EeMENbHBIX METAUIOB € BOJOW. OOpasiibl
BOKHEUIIMX IPUPOJHBIX COECAUHEHHUN MarHus, KaJbIUs.

obopymnoBanue PeakTuBbI
U XUMHYIECKOE
obopynoBaHue

Oaeldb2

25 CBolicTBa coequHeHN KaubLus. JKeCTKOCTb 60061 07.03 § 31-32 PeaxtuBbl u xumudeckoe | bubmmoreka [JOK
Jlabopamopnutii onvtm Ne24 O3HaKOMJICHHE CO obopyaoBaHue https:/m.edsoo.ru/0
CBOWCTBaMH W IPEBpAIICHUSIMU KapOOHATOB W 0ael886
runpokapoonaroB. Tb Jlabopamopmuuiit onvim Ne25
YcTpaHeHue )KeCTKOCTH BOJIbI B JOMAIIHUX ycioBUsIX Th

26 CgoiicTBa aifoMuHUSA AM(POTEPHOCTh OKCHIA U 14.03 §33 PeaxtuBbl u xumuueckoe | bubnuorexa [HOK
THIpOKCUAa amoMunus. Jlabopamopnotit onvim No26 00opymoBaHue https:/m.edsoo.ru/0
[lony4yenne ruApoOKCHIA ATIOMHUHUS U B3aUMOJICHCTBUE Oaelc64
€ro C KHCIOTaMH U IIEIIOYaMH.

27 AMpoTepHOCTh OKCHAA U TUAPOKCUIA ATIOMUHUS. 21.03 § 34 PeaktuBsl u xumnyeckoe | bubnuoreka [JOK
Jabopamopnvtit onetm Ne27 TlonydeHre TUAPOKCHIA obopynoBanue JlaTank https:/m.edsoo.ru/0
ATIOMUHHS W B3aWMOJICHCTBHE €T0 C KUCIOTaMHU H JTABJICHUS, PCAKTUBBI U 0ae35e6
nienoyamu. JKenes3o. JleMOHCTpalMOHHBIN OIBIT XUMHAYECKOE
Nel170606pa3us! pyn xene3a. C:KUTaHHE JKee3a B obopynoBaHue,

Kuciaopoae u xiope. «OKHCIeHHE KeJe3a BO BIaXKHOM KOJUIEKIIUU PeakTuBhI 1
Bo3ayxe» Th CBoiicTBa coeMHEHUN jKele3a: OKCUIOB, XUMHYECKOE
ruapokcuaoB u coneit sxxenesa(ll u Il). Jlabopampuasn o0opynoBaHue
paooma Ne28 [Tonyuenue rugpokcuos xenesa(ll) u (I1I)

Y B3aMMOJICCTBHE UX C KUCIOTaMH U 1ienoyaMu. Th

28 IIpakTuyeckas padora Ne8. Pemenune 04.04 [ToBTOopuTh | PeaktuBbl u xumuueckoe | bubmmoreka [HOK
IKCIIEPUMEHTANBHBIX 33/1a4 1o Teme «OO0mmue n TeMy o0opynoBaHue https:/m.edsoo.ru/0
WH/IMBUyaIbHBIEC CBOMicTBA MeTaiuioBy. Th [ToaroroBka k «MeTabny Oae3de8
I'MA KoHTposbpHOE TECTHPOBAHUE 110 MOAPA3ICTy
«IIpakTUKyM 11O U3yYEHHUIO CBOMCTB IIPOCTHIX BEIIECTB
METAJIJIOB WX COSAMHEHHID)

Pa3znesn 3. OCHOBBI ONBITHO-3KCIEPUMEHTAJIbHOM U POCKTHOM AeITeJIbHOCTH (6 1)

29 IIpakTnueckas padora Ne9. Th OGpaienue co CTeKIoM 11.04 PeakTuBbI M XMMH4eckoe
(crubaHue CTEKJITHHOW TPYOKH, M3TOTOBJICHUE: TTUTICTKH; obopynoBaHue
KalWUISIPOB; MPOCTEHIINX Y3JI0B; MPOCTEHIIUX TPUOOPOB),

Tb
30 XUMUYECKUN aHAIN3: KAU€CTBEHHBIM U KOJIMYECTBEHHBIN 18.04 PeakTuBbI U1 XUMHUECKOE
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o0opynoBaHue

31 TeopeTrnyeckre OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHON 1 25.04 PeakTuBBI 1 XUMHUECKOE
MIPOEKTHOM JIeATETHbHOCTH o0opy0oBaHue

32 BrinonHeHne yuyeOHBIX TPOESKTOB, OMBITHO- 16.05 PeakTuBBI 1 XUMHYECKOE
IKCIIEPUMEHTAIBHBIX padoT. [IpakTrueckue paboThHI IO o0opyoBaHue
TeMaM MPOEKTOB ydyamuxcs, b

33- | [IpomexxyTouHas arTecTanus. 3aiuTa MPoeKTOB 22.05

34

Hepeqeﬂb AOCTYINHBIX HCTOYHUKOB I/IH(l)OpMaIIHH

B pasnene npencTaBieH CIMCOK KHUT U CCBUIOK HA CAalThI, B KOTOPBIX OoJiee MOAPOOHO OCBEUICHBI pa3IMYHbIE aCIIeKThl PACCMAaTPUBAEMBIX BOTIPOCOB.
WX MOXHO pEeKOMEHIOBATh KaK yYUTEI0, TaK U 00y4yaeMbIM, IPOSBUBILIMM UHTEPEC K U3y4aeMoil TeMe.
1. Bacunses B.I1., Mopo3zosa P.I1., Kouepruna JI. A.Ilpaktukym no ananutuyeckoi xumun: Yuebd. nocodue st By30B.— M.: Xumus, 2000.— 328 c.
2. I'pocce D., BaiicmanTens X. Xumus amus i0003HaTenbHbIX. OCHOBBI XUMUU U 3aHuMaTenbHble onbIThl. I J[P.1974.11ep.c nem.— JI.: Xumus, 1979.—

392 c.

3. Ucnonp3oBanue U@ poBbIX JadopaTtopuil mpu o0ydeHnH XUMHUHU B cpenHel mkosue/ becnanos I1.

4. Meronuuecakue pekomenaanuu. Lludposas naboparopus no xumun (yueHnueckast) 2022r

5. Jleencon 1.A.100 BorpocoB U OTBETOB 10 XUMHUU: MaTepuasl Ui HIKOJIbHBIX pedepaToB, (pakyIbTaTUBHBIX 3aHATHI U CEMUHApOB: Y4yeOHOe
nocodue.— M.: «M3aarensctBo ACT»: «3aarensctBo Actpenby, 2002.— 347 c.

6. Xomuenko ['.I1., CeBacthsiHOBa K. U. OxucautensHO-BOCCTaHOBHTEIBHBIC peakiuin.— M.: [IpocBemienne, 1989.— 141 c.

7. Oumxionenus 1 aereit. T.17. Xumus / 'nas.pen.B. A.Bononun, Ben.Hayu.pen.M.Jleencon.— M.: ABanra +, 2003.— 640 c.
8. Ueprkos U.H., Kyxos I1. H. Xumudeckuii 5KCIEpUMEHT ¢ MaJIbIMHU KOJHUecTBaMu peakTuBoB. M.: [Ipocsemenue, 1989.— 191 c.
9. Caiir MI'Y. IIporpamma Kypca XUMUH JUIs yyamuxcst 8—9 kiaccoB 00111e00pa3oBaTeIbHON IIKOJBI.

2010/eremin-chemproq.

10. Caiit ®UITN. OTKpbITHII OaHK 3a1aHuH U1 HOPMUPOBAHHS €CTECTBEHHO-HAYYHON IPAMOTHOCTH.

otsenki-yestestvennonauchnoy-gramotnosti

11 Caiit Enunast komnekius nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.

http://www.chem.msu.su/rus/books/2001-

http://school-collection.edu.ru/catalog.

12. Caiit ®epepanbHbIi HEHTP WHHOPMAITMOHHO-00pa30BaTEIBHBIX PECYPCOB.

http://fcior.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
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