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ITosicHUTeIbHAA 3alIMCKA
Pabouasi nporpaMmma cocraBJ/ieHa HA OCHOBeE @
1) ®enepanbuoro 3akoHa Ne273-03 «O6 oOpazoBanuu B Poccuiickoit denepannm»

2) ®enepallbHOTO TOCYIAPCTBEHHOI0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPXkKACHHOTO MprUkazoM MuHHCTEpCTBa
obOpazoBanus 1 Hayku PO ot 17.12.2010r. nip.Ne1897 ¢ mamenenusimu ot 31.12.2015r. Nel1577

3) IIporpammer kypca xumuu st 8-11 kimaccoB 001meo0pa3zoBaTeNbHBIX YUPEIKICHHHA
4) OcHOBHOM 00pa30BaTEIHHOM MPOTpaMMbI OCHOBHOTO 00111eT0 oOpa3zoBanuss MBOY COI Nel cr. Onbruackoit
C yuetom:

Pacniopsxenust Munnpocsenienusi PO ot 12.01.2021 NeP-6 « O6 yTBep>KIeHIUH METOAMYECKUX PEKOMEHIALNN MO CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aIIUAX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH M MajlbIX FOPO/ax, LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U
TEXHOJIOTMYECKOM HAIPABICHHOCTEN

MeToaudecknx peKOMeHJaluii MUHHCTEPCTBA npocBelieHus: Poccuiickoit @enepannu mno «Peanuzanuu o6pa3oBaTeabHbIX MPOrpamMm
€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOM HAMPaBICHHOCTEH 10 XMMUU C HCIIOIb30BaHHEM 000pyaoBaHus 1eHTpa «Touka poctay (YTBEpKIEHBI
pacropsbkeHreM MuHucTepceTBa npocsenieHus Poccutickoit @enepanuu ot 12 susapst 2021 r.Ne P-6).

Hcnonps3oBanus HarasJHO-TUIAKTHUECKUX TOcOOUit 1 00opyaoBanus 1eHTpa « Touka pocTtay

VYuebnuk: Xumus. 9 knacc: yue6. s odmeoOpaszoar. opranuzanuit/ O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnankoB — 3-e uzg.— M.:
[IpocBemenne,2021

Ha 6a3e nearpa «Touka poctay obecrieunBaeTcs peaan3anus MporpaMM eCTECTBEHHOHAYYHON U TEXHOJIOTHUECKON HalpaBIeHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBHUU C TPEOOBAHUSIMH 3aKOHO/IATEILCTBA B chepe 00pa3oBaHus U ¢ yIETOM pekoMeHaannii denepanbHOro oneparopa
y4eOHOTro npeaMeTa « XUMHU».

Kommekt o60pynoBanus nentpa « Touka poctay obecrieunBaet 3pGEeKTUBHOE TOCTHKEHUE 00pa30BaTeIbHBIX PE3YIbTATOB 00YUAIOIIMMUCS 110
IporpaMMaM €CTeCTBEHHOHAYYHOU HaIllpaBI€HHOCTH, B TOM 4YucIe Uid GopMUpoBaHUS H300pETaTEIbCKOT0, KPEATUBHOTO, KPUTUYECKOTO MBIIIIEHUS,
pa3BuTHs QYHKIMOHAIBHON IPaMOTHOCTH y 00YYaOIIKUXCsl, B TOM YHCJIE €CTECTBEHHO-HAYYHOII..

COBpeMCHHBIC OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUS 110 XUMUHN YIKE TPYAHO IPCACTABUTH 0e3 MCIO0JIb30BaHUS HE TOJIBKO AHaJIOI'OBBIX, HO U HH(prBBIX
HU3MCPUTCIIBHBIX HpI/I60pOB. B (I)eﬂepaJIBHOM Focyl[apCTBeHHOM O6pa3OBaTCJ'ILHOM CTaHIlapTe MMPOIKUCAHO, YTO OAHHUM U3 YHHUBCPCAJIBHBIX y‘-IC6HLIX



NeNCTBUM, MPHUOOpPETaEMBIX YUYAIIUMUCS, JOJDKHO CTaTh YMEHUE «IIPOBEACHUS OIBITOB, MPOCTHIX AKCIEPUMEHTATbHBIX HUCCIIEI0BAaHUM, IPSMBIX U
KOCBEHHBIX U3MEPEHHI C UCTIOJIH30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTETHHBIX MPUOOPOBY. [IINpokuii CieKTp JaTYUKOB MO3BOJISIET yUaITUMCS
3HAKOMHUTHCSA C TapaMeTpaMy XMMHYECKOT0 SKCIIEPUMEHTa HE TOJIHKO Ha KaYeCTBEHHOM, HO U Ha KOJIM4eCTBEeHHOM ypoBHe. Lludposas naboparopus
MO3BOJISIET BECTH JJTUTEIIbHBII SKCIIEPUMEHT J1aXKe B OTCYTCTBUE IKCIIEPUMEHTATOPA, a YaCTOTa UX U3MEPEHHM HEIMO/IBJIaCTHA YEJIOBEYECKOMY
BOCIIPUATHIO.

B npornecce popMHupoBaHUs SIKCIIEPUMEHTAIBHBIX YMEHUN YUYCHUK 00y4aeTcst MPeACTaBIsATh HH(OPMAIIHIO 00 NCCIICIOBAHUH B YETHIPEX BUAAX:

*B Bep6aJ'II>HOMZ OIMMCBIBATh SKCIICPUMECHT, CO3JaBaTh CIIOBECHYIO MOJCJ/Ib OKCIICPUMEHTA, (bl/IKCI/IPOBaTB BHHUMAaHHEC Ha U3MEPACMBIX BCINYNHAX,
TCPMHUHOJIOTUH

* B TAaOJIMYHOM: 3aIIOJIHATh Ta6HI/ILIbI JaHHBIX, JIC)KAIUX B OCHOBC ITOCTPOCHUA I‘pa(i)I/IKOB (HpI/I 9TOM Yy y4dallluXCsl BO3HUKACT IICPBUIHOC
npeacTaBJICHUC O Maciradax BCJ'II/I‘II/IH);

* B Tpa)9eCKOM: CTPOUTH IpadUKH 1O TAOIUYHBIM JaHHBIM, YTO ITAET BOZMOKHOCTB TIEPEX0/ia K BBIABM)KEHUIO TUIIOTE3 O XapaKTepe 3aBUCHMOCTH
MEX/1y BEJIMYMHAMHU (IIPU 3TOM YUYHMTENb OKAa3bIBAET IPEUMYIIECTBO B BU3YyAIU3AIMH 3aBUCUMOCTEN MEXy BETMUMHAMHU, HATrJISAHOCTh U
MHOTOMEPHOCTb );

¢ B BUJC MaTCMaTH4YCCKUX ypaBHeHHfIZ JaBaTb MaTCMATHYCCKOC OIIMCAHUC B3aMMOCBA3U BCIIMYMUH, MATEMATHUYCCKOC 0606H_ICHI/IG.

ITepexon OT KaXxI0r0 3Tama NpeACTaBICHN HH()OPMALIMH 3aHUMAET JOBOJIBHO OOJIBIION MPOMEKYTOK BpeMeHH. B 8 kitaccax 3ToT mpomnecc
Heo0X0IUM, HO B CTapIIMX KJlaccax MOKHO ObLIO ObI 3TO BpeMs OTPaTUTh Ha pelieHne 0oJiee BaXKHbIX 3a/1a4. B 3Tom miane nudpossie 1adopatopuu
CYILLECTBEHHO SKOHOMST BpEMSI.

3710 BpeMsi MOKHO MOTpatuTh corinacHo ®I'OC Ha popmMupoBaHue UCCIEAOBATEIHCKUX YMEHUHN YUalIUXCsl, KOTOPbIE BHIPAKAIOTCS B CIIEIYIOIINX
JNIEUCTBUIX:

* OIIpeieNieHnEe MPOOIEMBI;

* IOCTAHOBKA MCCJIEI0BATEIbCKON 33/1a4H;
* INTAHUPOBAHUC PCHICHUA 3aJ1a4u,

* IOCTPOEHHE MO/IEIIEH;

¢ BBIIBMKCHUEC TUIIOTE3;

¢ OKCIICPUMCHTAJIbHAA ITPOBECPKaA I'MIIOTE3;



* aHAJIU3 JTAHHBIX YKCIIEPUMEHTOB WJIM HAOJIOICHHUIA;
* popMynHpOBaHKE BHIBOJIOB.
Ieas 1 3aga4mn.

1. Peanu3aiust OCHOBHBIX 00111€00pa30BaTENIbHBIX IPOTrPAMM M0 YUEOHBIM MIPEAMETaM €CTECTBEHHOHAYYHOM HAMIPaBJIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUHOH JEATEIbHOCTU 00yYaroIuXCs;

2. BBEJICHUE COBPEMEHHBIX CPEJICTB O0YUEHHUS U BOCIIUTAHUS JIs1 U3YUeHUs (B TOM YHCIIE IKCIIEPUMEHTAIBLHOTO) AUCIUILUIUH (MOIYJICH)
€CTECTBEHHOHAYYHOW HAIMPABJIEHHOCTHU MIPH pealIn3alliid OCHOBHBIX 00111€00pa30BaTeIbHbIX MPOTPaMM U JOTIOTHUTEIbHBIX 00111e00pa30BaTe/IbHBIX
IpOrpaMM, B TOM YHCIIE JISl PACHIMPEHUs COJIEpPKaHus yueOHOro mpeaMeTa « XUMUsy.

3. BOBJICUCHHE ydamuxcs B IPOCKTHYIO ACATCIIBHOCTD

Mecto Kypca B 06pa30BaTeJ’IbHOM nmpouecce:

[IporpaMMa BHEYpOUHOIl 1eATENBHOCTH «JKCIEPUMEHTATbHAS XUMUSD pa3padoTaHa g ydanxcs 9-ro kjacca u paccyuTad Ha 33 yaca.
(mpoBenieHUE 3aHATUI B TEYCHUHU BCErO Y4eOHOI0 roa).

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

JIN4YHOCTHBIE Pe3yJIbTAThl

- oTpe/ielIeHne MOTHBAIMU U3yUeHHs yueOHOro MaTepuana;

- OLICHMBaHUE YCBAaUBAaEMOro y4eOHOIo MaTepuaiia, UCX0/Asl U3 COUAIBHBIX U JIMYHOCTHBIX IIEHHOCTEM;

-TIOBBIIIIEHNE CBOETO 00pa30BaTEIHHOTO YPOBHS M YPOBHS TOTOBHOCTU K U3YYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM
XUMHH U 00IIECTBA;

- SHaHUC ITPaBUJI ITOBEACHHUA B '—Ip@SBBI‘I&fIHBIX CUTyalusX;

- OLICHUBAHUE COIMAJIbHOM 3HAUYHMOCTH HpO(I)GCCHfI, CBA3aHHBIX C XHMHCﬁ;



- BJIaJICHUE [IpaBUIaMH O€3011aCHOr0 OOpaIlleHUs C XMMUYECKHMHU BEIIECTBAMH U 000PYJOBaHUEM, ITPOSIBIEHUE SKOJIOTUYECKON KYJIbTYPBHI.
MeTtanpeamMeTHble pe3yJibTaThl
PeryasituBubie YY /I ;

- [IeJIeTnoIaranye, BKIIF0Yas IOCTAHOBKY HOBBIX II€JICH, TpeoOpa3oBaHKe MPAKTHYECKOM 3aa4i B MIO3HABATEIHHYIO, CAMOCTOSATEIbLHBIN aHAIHN3
YCJIOBHH JTOCTHKEHUS 1IEJIM HAa OCHOBE Y4€Ta BBIJICIICHHBIX YUUTEJIEM OPUCHTUPOB JACHCTBUS B HOBOM yUeOHOM MaTepualie; IJIaHUPOBAHUE Ty TH
JIOCTHMKECHHUS IIEJICH;

- yCTaHaBJIEHHUE LIEJIEBbIX IPUOPUTETOB, BbIIETICHNE AJIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHMSI LIeNIX U BbIOOP Hanboiee 3¢hekTuBHOro croco0a;
- YMEHHUE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS M YIIPABIATh UM, - YMEHHE IPUHUMATh PELICHHUS B IPOOJIEMHON CUTYaIuH;

- IOCTaHOBKA y4eOHBIX 33/1a4, COCTABJICHHUE IUIaHA U ITOCIIEeI0BATEIbHOCTH IeHCTBU;

- Opranu3zanus pabo4ero MecTa pyu BHIIIOJHEHUH XUMUYECKOT0O SKCIIEPUMEHTA;

- IPOrHO3UPOBAHKE PE3YIHTaTOB 00yUEHHs, OIICHWBAaHNE YCBOGHHOTO MaTepHaia, OlleHKa Ka4eCTBa U YPOBHS MOTyYSHHBIX 3HAHHUH, KOPPEKIIHS
TUTaHa B crioco0a IeHCTBHS TPH HEOOXOAUMOCTH.

ITo3naBartenbHbie YY/I:

- TIOVICK ¥ BBIJICJICHUE UH(POPMAITUH;

- aHaJIM3 YCIOBHM U TpeOOBaHMI 3a/1a4H, BBIOOP, COMOCTAaBIEHIE U 000CHOBAHUE CIIOCO0A PEIIeHUs 3aa4H;

- BBIOOp Hanbosee YPPEeKTUBHBIX CITOCOOOB PEIICHHMS 33]]a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUIA;

- BBIIBM)KEHHE U 000CHOBaHHUE TUIIOTE3bI, BEIOOD crtocoba e€ mpoBEepKU;

- CaMOCTOSTEIFHOE CO3/IaHNE AITOPUTMA JICATEIHFHOCTH TPU PEIICHUH MPOOJIeM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;
- YMEHHS XapaKTepru30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

- OITUCBIBAHUE CBOMCTB: TBEPIBIX, KUIAKUX, TA3000pa3HBIX BEIIECTB, BBIJCIICHUE UX CYIIECTBEHHBIX TIPU3HAKOB;

- N300pa’keHUe COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIbI0 XUMHUYECKUX (POPMYJI U CYLITHOCTH XMMUYECKHX PEaKIiil ¢ HOMOIIbI0 XUMUYECKUX
YPaBHEHUH;



- IpoBeieHNe HaOI0ICHH, OMMCaHne TPU3HAKOB M YCIOBUN T€UEHUS XMMHUYECKUX PEaKLIUi, BBIMOIHEHUE XUMHUECKOTO SKCIIEPUMEHTA, BHIBOJbI Ha
OCHOBE aHaJin3a HaOJI0IEHUH 3a SKCIIEPUMEHTOM, PelleHUEe 3aa4, MoTyYyeHne XUMUYeCKOH HH(POpMaIIUU U3 PA3INYHBIX HCTOYHHUKOB;

- YMEHHE OPraHU30BBIBATH UCCIICIOBAHUE C LIEJIbIO IPOBEPKU IMIIOTES;

- YMEHUE JIe/1aTh YMO3aK/IIOUeHHs (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJBI;

- yMeHUE 0OBEKTUBHO OLIEHUBATh HH(OPMALIMIO O BELIECTBAX U XUMUYECKUX MPOLECCaX, KPUTUUECKH OTHOCUTHCA K IICEBIOHAYUYHOW HH(POPMALIUY.
KommyHukaTuBubieYY /l:

- IIOJIHOE ¥ TOYHOE BBIPA)KEHNUE CBOMX MBICIIEH B COOTBETCTBHH € 33Ja4aMHU U yCIOBUSAMH KOMMYHUKALIUU;

- aJICKBaTHOE HMCITOJIb30BAHUE PEUEBBIX CPEJICTB IS yUaCTHs B IUCKYCCHUU M ApTYMEHTAIIMH CBOCH TIO3UIIMH, YMCHHE TIPEICTABIISITH KOHKPETHOE
cojiepKaHue ¢ COOOLICHNEM ero B MUCHbMEHHOM U YCTHOH (opMe, OIpeiesieHIe ClIocOO00B B3aUMOICHCTBUS, COTPYTHIUECTBO B TIOUCKE U cOOpe
nHpopManuu;

- OIIpEJIETICHNE CIIOCO00B B3aMMO/IEIICTBUS, COTPYIHUUECTBO B IIOMCKE U cOope nH(opManny, yuyacTie B AUAJIOTe, INTAHUPOBAaHKUE OOIIUX CIIOCOOO0B
paboThI, MPOSBICHNE YBAKUTEIBHOTO OTHOIICHUS K IPYTUM YYaIlUMCs; OTICAaHUE CONEPKAHHI BBITIOIHIEMBIX IEHCTBHIA C IIEJIHI0 OPUEHTHPOBKH B
IIPEIMETHO- IPAKTUYECKOH A€ATEIbHOCTU; YMEHUS YUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMY Pa3IMUHBIX O3ULIMH B
COTPYJHUYECTBE;

- (bOpMy.]'IPIpOBB.TL COOCTBEHHOE MHEHHE U MMO3UIHUI0, ApryMEHTUPOBATHL U KOOPAUHHUPOBATH e€ C MO3UIUAMHU HapTHépOB B COTPYAHHUYCCTBC ITpHU
BBIpa6OTKC O6H.I€FO peuicHud B COBMECTHOM ACATCIIBHOCTH,

- OCYULIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIb;
- IUTAHUPOBATh 001IMe CIOCOOBI PabOThI; OCYIIECTBISITh KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeHCTBUI napTHEpA, yMETh YOS K1aTh;

- UCIIOJIb30BATh aICKBATHBIC A3BIKOBLIC CPEACTBA JJIA OTO6pa)K€HI/I$I CBOUX YYBCTB, MBICJ'ICI\/'L MOTHBOB 1 HOTp€6HOCT€fI; OTO6pa)KaTI) B pcun
(omucanue, 0OBSICHEHUE) COZIEPIKAHNE

COBepIIaeMbIX AeHCTBUH, Kak B (hopMe rpOMKOI cOlMaIM3UpOBAaHHON peuH, Tak U B (hopMe BHYTpEHHEH peuw;

- pa3BUBAaTh KOMMYHHKAaTUBHYIO KOMIIETEHIIMIO, UCTIOJIb3YS CPEACTBA YCTHOW U MUCbMEHHON KOMMYHUKAIIUU MIPHU paboTe ¢ TeKCTaMu yuyeOHHKa U
JIOTIOJTHUTEIBHON JIUTEPATypOM, CIIPAaBOYHBIMH Ta0IMIIAMU, IPOSBIISATH TOTOBHOCTD K YBa)KEHUIO MHOW TOUKH 3pEHUS IPU 00CYKJIEHUHU Pe3yIbTaTOB
BBITTOJIHEHHON pabOTHI.



IIpeameTHbIe pe3yJbTaThI
OO0yuaromuiicst HayYnuTCs:
-IPUMCHATHL OCHOBHBIC MCTO/IbI ITO3HAHUWA: Ha6JHOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
-OTIHCHIBATh CBOWCTBA TBEPBIX, KUIKUX, Fra3000pa3HBIX BEIIECTB, BBIACIS X CYIIECTBEHHBIC TPU3HAKY;
-pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUS MAaCChl BEIIECTB, aTOMHO-MOJIEKYJIIPHON TEOPUH;
- pa3nMyaTh XUMHYECKHE U (PU3UUCCKHE SBICHHUS,
-Ha3bIBaTh [IPU3HAKYU U YCIOBUS IPOTCKAHUS XUMUYECKUX PEAKLIUN;
-co0uII01aTh MpaBmiIa 6e30nacHol paboThI IPU MPOBEICHUH OITBITOB;
-110J1b30BaThCsl TAOOPATOPHBIM 000PYI0BAaHUEM U ITOCY/I0M;

-[10JIy4aTh, CO6I/IpaTL F83006pa3HHe BCIICCTBA U PACIIO3HABATb HUX; XaPAKTCPHU30BATh (1)I/I3I/IIIGCKI/IC 1 XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOPIraHUYCCKUX COC,Z[I/IHGHI/II‘/‘I, IMPOBOAUTD OIIBITHI, IIOATBCPIKAAOITNC XUMHUYCCKUC CBOMCTBA HU3YYCHHBIX KJIaCCOB HCOPIraHNYCCKUX BCILICCTB,

-pacKpbIBaTh CMBICI MOHSTHS «PACTBOP», BEIYHCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OMPEACIIEHHOM
MAacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA;

- XapaKTepu3oBaTb 3aBUCUMOCTDH (1)1/1314%01(1/1)( CBOICTB BENIECTB OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I, OIIPEACIIATL BU XUMHUYECKOH CBSI3U B
HEOPTraHNYCCKUX COCIUHCHUAX

- paCKpI)IBaTI) OCHOBHBIC ITOJIOKCHUA TeopI/II/I BHGKTpOHHTquCKOﬁ Jucconuanuu, COCTaBJIIsATh ypaBHCHI/Iﬂ BHCKTpOHHTquCKOﬁ AUccoluualmnm K1ucJioT,
IeJI04eH, CoJelt U peakiuii HOHHOTO OOMEHa;

-paCKpbIBATh CYIIHOCTb OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, OMPEACIIATE OKHUCIIUTEIIb 1 BOCCTAHOBUTECIIb, COCTABJIATL YPABHCHU A
OKHCIIUTCIBbHOBOCCTAHOBUTCIIbHBIX peaKuHﬁ;

-Ha3bIBaTh q)aKTOpI)I, BJIMAIOIMIUE HAa CKOPOCTH XUMHYECKOU pPEaKInu;
- XapaKTCpU30BaTb B3aMMOCBA3b MCXKIY COCTABOM, CTPOCHUCM U CBOMCTBaMM HEMETAJIJIOB U MCETAJlJIIOB,

- POBOJIMTH OIIBITHI 11O TIOJYYCHHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB PA3IUYHBIX BEIIECTB; [| TPaMOTHO 00paImaThcs ¢ BEIEeCTBaMH B
MOBCETHEBHOM KU3HH.



O0yyaomuiics MoJy4uT BO3MOKHOCTh HAYYUThCS .

- BBIJIBUTATh U NIPOBEPSTH HIKCIEPUMEHTAIBHO TUIOTE3bl O XUMUYECKHX CBOMCTBAX BEILIECTB HA OCHOBE UX COCTaBa U CTPOEHHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XUMHUYECKHUE PEAKIINH, O XapaKTepe U IIPOIYKTAX PA3IMYHBIX XUMUYECKUX PEAKLIUM;

- XapaKTepUu30BaTh BEHIECCTBA 110 COCTaBY, CTPOCHHIO U CBOfICTBaM, YCTaHAaBJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3H MCXKAY JaHHBIMU
XapaKTCPUCTUKAMU BCIIICCTBA,

- COCTABJIATH MOJICKYJISIPHBIC W ITOJIHBIC HOHHBIC YPAaBHCHUS 110 COKpaH_[éHHBIM HOHHBIM YPAaBHCHUSIM;

- IIPOrHO3UPOBATH CIIOCOOHOCTH BCIIECTBA IPOABIIATE OKHCIIUTCIBHBIC NI BOCCTAHOBUTCIIHHBIC CBOICTBA C y‘iéTOM CTEIIEHEH OKHCIICHUS 3JICMCHTOB,
BXOJAINIUX B €TI0 COCTAB,

- BBIIBUT'aTh U ITPOBEPATH IKCIICPUMCHTAJIBHO T'MITOTE3bI O PE3yJibTaTax BOSﬂeﬁCTBHﬂ Pa3IIMYHBIX q)aKTOpOB Ha UBMCHCHUEC CKOPOCTHU XUMHYECKOH
peakuum;

- UCIIOJIb30BAaTh HpI/IO6peTéHHBIe 3HaHUsA I SKOJOTHYCCKH I'paMOTHOI'O ITIOBCACHUA B Oprxcanmeﬁ cpeac;

- UCII0JIb30BAaTh HpI/IO6pCTéHHI>IC KJIIFOYCBBIC KOMIICTCHIUU IIPX BBIITIOJIHCHHUH ITPOCKTOB U PCIICHUA y‘-Ie6HO-I/ICCJICIIOBaTGJH)CKI/IX 3aaa4 110 U3y4YCHUIO
CBOfICTB, CII0c000B IMOJIy4YCHHA U paClio3HaBaHU BCIICCTB,

- 00BEKTUBHO OLICHHUBATh I/IH(l)OpMaI_II/II-O O BCUICCTBAX U XUMHWUYCCKUX IIPOLCCCAX]

- OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM 110 XUMUU TSI IPAKTUYECKON IEATEIbHOCTH YEJI0BEKA; CO3/1aBATh MOJEIN U CXEMBI IS PEIICHUS
y4eOHBIX ¥ 03HABATEIbHBIX 337a4; HOHUMATh HEOOXOAMMOCTh COONIOACHHUS MTPEANNCAHUH, TPEAJIaraéMbIX B HHCTPYKIUSX 1O UCIOJIb30BaHUIO
JIEKapCTB, CPEJICTB OBITOBOWM XUMUH U AP.

Copepxanue nmporpaMMmbl «IKCIEPUMEHTAJIbHAS XUMMSD)
9 knacc (33 yaca, 1 yac Hexaes10)
BBeaenne B kypc «JkcniepuMeHTanbHas XUMUS-9» (1 1)
Beoansii nHCTpYKTax 10 Th. XuMmus — Hayka dKCIIEpUMEHTAJIbHASL.

JlemoHcTpannoHHbIi 3kcriepuMeHT Ne 1. O3HakomiieHHe ¢ 1a00paTOpHBIM 000pyI0BaHUEM; MPUEMBI O€30TIacHOM paboThl ¢ HUM. BxomHoe
TECTUPOBAHUC 1O TCOPECTUUCCKHUM U IPAKTHYCCKHUM 3HAHUAM 3a 8 xmacc



Pazgen 1. MHoroo0pa3ue XMuMHYECKHUX PeaKluii B IKCNIEPUMEHTAILHON Xumuu (7 1)
Tema 1. Xumnueckue peakuuu (3 4)

[Tpaktuyeckas padora Ne 1 «IIpaBuiia TeXHHKH 0€301MacHOCTH MpH padoTte ¢ 1abopaTopHbIM 060pynoBaHueM. [IpaBuiia moyib30BaHUs
HarpeBareyibHbIMU ycTpoiicTBamm» OBP B skcriepuMeHTanbHON XUMUK JlaGopaTopHBIi OTIBIT
Nel «M3ydenue peakuuu B3auMOJEHCTBUS CyIb(GUTa HATPUS C MIEPOKCHIOM BOJOPOIa»

Tennooi a3 ekt xumuaeckux peakiuii. [lorsTie 00 3K30- U IHAOTEPMUUYECKUX peakiusx. JlemoHcTpanmonHbii onbIT Ne 2 [Ipumepbl 3k30- U
SHJ0TepMUYECKHX peakiuid. JlemorcTpannoHHbIi onbIT Ne 3 «TermmoBoit 3 ekt pacTBOpeHHs BeniecTB B BoJe» CKOPOCTh XUMHUUYECKHX PEAKITUM
Hemonctpannonsbiit onbIT Ne 4 BzauMoaeiicTBue IMHKA C COJSIHOM M YKCYCHOM KuciaoTamu. B3aumopeiicTBHe rpaHyIMpOBAHHOIO LIMHKA U
LIMHKOBOM MbUIN C COJIIHOM KucioTol. BzaumonelictBue oxcuna meau(ll) ¢ cepHoi KMCIIOTON pa3HON KOHLEHTPALMU IIPU Pa3HbIX TEMIIEpaTypax.

[IpakTuueckas pabota No2. M3yueHue BIMSHUS yCIOBUI MPOBEACHUS XUMHUECKOM peakliny Ha €€ CKOPOCTb.
Jlaboparopusiit onbIT Ne2 «CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIBHOM CITIOCOOHOCTH METAILIIOB)»

IToaroroska k ' MA

Tema 2. DaekTpoauTnyeckasi nuccounanus (4 4)

DIIEKTPOTUTHYECKAs! AUCCOLMAIIHS — IIIaBHOE YCIOBUE TPOTEKAHUs PEaKIIUid B pacTBOPaX.

JlemoHcTpaunoHHbIN onbIT Ne5 HcnbiTaHue pacTBOPOB BELIECTB HA AJIEKTPUUECKYHO IPOBOJUMOCTD.

JleMOHCTpallMOHHBIN ONBIT Neb «NEKTPOIUTHI U HERJIEKTPOIUTHDY DJIEKTPOJUTUUYECKAS TUCCOLMALINS KUCIIOT, IIeJI04Yed U COJeH.

Jlaboparopusiii onbIT Ne 3. «CuiibHbIE U ci1a0ble ANEeKTPoIUTh OnpeeneHne KUCI0THOCTHOCHOBHOCTH CPEbl OJYUYEHHBIX PaCTBOPOB C IIOMOILBIO
MH/IMKATOpa U JaTYhKa 3JIeKTPOIPOBOIHOCTH

Jlabopartopusiit onbIT Ne 4 «3aBUCUMOCTD AMEKTPONPOBOTHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOIUTOB OT KOHIIEHTPAIIMH HOHOB» Peakiinu MOHHOTO
oOMeHa.

JlaGopatopuslii onbIT Ne 5 «B3aumoneiictBue rupokcuia 6apus ¢ cepHoit kuciotoit» Jlabopatophslit onbiT Ne 6 Peakiun oOMeHa Mex Ty
pacTBOpPaMHu JIEKTPOIUTOB.

[IpakTtruueckas padota Ne3. «OnpeneneHne KOHIEHTPAIIUN COJU IO SJIEKTPOTIPOBOTHOCTH PACTBOPAY
[Toaroroska k TMA

[TpakTrueckas pabota Ne4. PemieHune skcriepuMeHTANIbHBIX 3314 110 TeMe «NeKTposuThdeckas auccoruanus». Th



TecToBBIN KOHTPOJIH 1O pazaeny «MHOrooOpazue XUMHYECKUX PEAKIIUNA B AKCTICPUMEHTAIBHON XHUMUI
Paznen 2. IlpakTHKYM 10 U3Y4YEHHMIO CBOICTB MPOCTHIX BElIECTB: HEMETAJIJIOB M METAJLIIOB, UX coequHeHu i ( 204)
Tema 3. CBoiicTBa rajioreHoB (2 1)

l"asorensl: Gusnueckne u xuMmudeckue cporictBa. CoeTMHEHMsI TaJIOTeHOB. Xj10poBoaopo JlabopaTopHslil onbIT Ne7 Pacro3HaBanue CoIsTHOM
KHUCIIOTHI, XJIOPUI0B, OPOMUIOB, HOAUJIOB U HOAA.

Jlaboparopusrit onbiT Ne8. OTOenuBaromyie CBOHCTBA XJIopa .

Jlabopartopublii onbiT Ne9. B3anMHOE BBITECHEHHUE TAJIOTEHOB U3 pacTBOPOB uX cojeil [IpakTudeckas pabora Ne 5. «Onpenenenue coaepranus
XJIOPUA-UOHOB B MUTheBOM Bojie» IloaroroBka k [A

Tema 4. CBoiicTBa Kucia0poaa u cepsl (4 1)

Kucnopon: nosryueHne 1 XuMU4eCKUE CBOMCTBA.

JlemoncTpannonHblii onbIT Ne 7. «llomydenue u coOupanue KHCIOpoa B 1a00OPaTOpUH M 3aII0JIHEHHE UM Ta30METpay»
JlaGopatopuslii onbIT NelO. «['opeHue cepbl Ha Bo3ayxe U B kuciopoze» Cepa. XuMUUECKUE CBOMCTBA CEPBI.

JleMoHCTpannoHHbIH onbIT Ne7. AjutoTporHeie Moaudukanuu cepsl. O3HAKOMJIEHHE ¢ 00pa3laMHu cepbl U €€ NMPHUPOIHBIX COCIMHEHUH.
CoenuHeHus cepbl: CEpOBOAOPOI, CEPOBOOpOaHAS KucaoTa. Cynbpuabl.

JleMoHcTpannoHHbIHN onbIT Ne§ OOpa3isl NpUpoaHbIX cyabhuaoB U cynbdaro. Jlabopatopublii onbiT Nell KadecTBeHHblE peakuuu Ha Cyabpua-
noHbl B pactBope. CoenuHenus cepol: okcu cepsl (IV), cepHucTas kuciaora u ee coiu.

Jlaboparopusiii onbiT Nel2 KaduecTBeHHble peakiuu Ha cylb(uT- HoHbI B pactBope. CoenuHenus cepbl: okcup cepsl (VI), cepHas kuciora u ee
COJIH.

JlaGopatopusiif onbIT Nel3 KauecTBeHHBIE peakiuu Ha cyibdar-MoHbl B pacTBope. CBONWCTBA CEPHOM KUCIOTHI.
Jlaboparopusiii onbiT Nel4 V3yueHnue cBOWCTB CEPHON KUCITOTHI

[Toaroroska k ' MA

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

A30T: pU3HUECKUE U XUMUYECKHE CBOMCTBA. AMMHMAK.
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Hemonctpanmonubiii onbIT Ne9 Th IlosnyyeHne ammuaka ¥ €ro pacTBOpEHHE B BOJE.

Jlabopartopuslit onbiT Ne 15 «OcHOBHBIE cBOWicTBa amMmmHuaka» Col aMMOHHS.

Jlaboparopusiit onbiT Nel6 B3aumopeiictBue colieii aMMOHUSL CO Ierno4amMu A30THAs KHCIIOTA.

JlaGopaTtopusbiii onbIT Ne 17. M3ydyeHune CBOMCTB a30THOM KHUCIOTHI

[TpakTuueckas padborta Ne 6. «OnpeneneHrne HUTPAT-HOHOB B MUTaTeIbHOM pacTBope» Colli a30THOW KUCIOTHI — HUTPATHI.
HemoncTpanuonnbiii onbIT Nel0 OOpa3iel MpUPOIHBIX HUTPATOB U (hocharTos.

JlaGopatopusrii onbIT Nel8 O3nakomiieHue ¢ a30THBIMU U (pochopHBIME yaoOpeHusMu. PacrioznaBanue a3oTHbeIX yaoopenuii. @ocdop. CoennneHus
docdopa: okcun hocdopa (V), oprodhochopHas kuciora u ee conu. DochopHbie yaoOpeHus

JemoncTtpanunonHsii onbIT Nel1 O6pasusr kpacHoro gocdopa, okcuaa pocdopa (V), npupoausix dhocdartos.

JlaGopatopusiii onbIT Nel8 «'openue cepsl u Gochopa Ha BO3AyXE U B KHCIOPOILH»

IToaroroBka x ' 1A

Tema 6. CBoiicTBa yriiepoaa u kpemuus (4 4)

VYrnepon, ¢usmdeckue cBoicTBa. AJIOTpONHs yriepoja: anmas, rpaduT, kKapOuH, QysuiepeHsl. XMMHUECKHe CBOMCTBA YTiiepoja.

JlemoHcTpannoHHbIH onbIT Nel2 Monieny KpucCTalIM4ecKUX pemérok anMasza u rpadputa. OKcuisl yriaepojaa. YrapHbld U YITIEKUCIBIA Ta3bl.
VYronbHas KHCIOTa, KapOOHATHI

JemoHcTpannoHHbI onbIT Nel3 O6pasibl IpUpOAHBIX KapOOHATOB M CHUIJIMKATOB.

Jlaboparopusiii onbiT Nel9 KauecTBeHHas peakuusi Ha YIJIEKHCIBIM Tas.

JlaGopatopusiii onbIT Ne2(0. KauecTBeHHass peakius Ha KapOOHAT-HOH.

JlaGopatopusiii onbIT Ne 21 «B3aumojeiicTBrue U3BECTKOBOM BOJIBI € YIJIEKUCIIBIM Ta30M»

[Ipaktuueckas padota No7. «Ilomyuenue okcuna yraeposa (IV) u usyuenue ero cBoiicts. PacmosnaBanue kapOoHaToBy. KpemHmit 1 ero coequHeHHS.
JlaGopaTopHblii (3aHuMaTenbHbIH) onbIT Ne 22 «BrIpammuBanue BoA0pocieil B CUIIMKATHOM KJIee»

IloaroroBka k A
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KontponbHOe TecTupoBanue mo nozapaszaeny «lIpakTHKyM 1Mo H3y4eHHIO CBOMCTB MPOCTHIX BEIIECTB HEMETAIUIOB MX COSAMHEHUI)
Tema 7. O0mue 1 MHANBUAYAJIbHBbIE CBOHCTBA METAJLJIOB (5 4)

OO6mue puznyecKrue 1 XUMUIECKHE CBOMCTBA METAJUIOB: PEAKIINH ¢ HEMETaJJIaMH, KUCIIOTaMH, COJIIMU. BOCCTaHOBUTEIBHBIE CBOKWCTBA METAILIIOB.
DJIEKTPOXUMHUYECKUH PsiJ HAIIPSKEHU METaJlIoB.

JlaGopartopusblii onbiT Ne23. BzauMoeiicTBHE METAJNIOB C pacTBOpaMH coJjiei. BzaumoaeicTBue MeTaJlIOB (MarHusl, IIMHKA, JKeJlie3a, MEJIN) C
pacTBOopamH KUCIIOT

JlemoHcTpannoHHbii onbIT Nel4. M3ydyenue o6pasioB metamioB. Illenounbie metaiibl. CoeTMHEHUS MIETOYHBIX METAIIOB
JemoHcTpannoHHbli onbIT Nel5 B3aumoaeiicTBie IENOUHbIX METAJIIOB ¢ BOJOM. CBOMCTBA IIEIOYHO3EMENIBHBIX METAIJIOB U UX COEAMHEHUH.

JemoHcTpanroHHbli onbIT Nel6 B3aumoneiictBue mi€novyHo3eMeNnbHbIX METAJUIOB C BOJOW. OOpasiibl BaXKHEUIINX IPUPOAHBIX COECIUHEHUI MarHus,
kanpuusa. CBOMCTBA COEAMHEHNN Kanbus. JKeCTKOCTh BOJIbI

JlaGopatopusiii onbIT Ne24. O3HaKOMIIEHHE CO CBOMCTBAMHU H MPEBpAIlEHUSIMH KapOOHATOB M THIPOKapOOHATOB.
JlaGopaTtopubiit onbIT Ne25. VcTpaHeHue )KeCTKOCTH BOJIbI B IOMAIITHUX YCIOBHUAX

CaoiicTBa atoMuHUSA. AM(POTEPHOCTh OKCHJIA U THUAPOKCHIA ATIOMMHUS.

JlaGopaTtopusbiit onbIT Ne26. [lomydyenrne ruapoKcuaa aalOMUHHS W B3aUMOJCHCTBHE €ro C KUCJIOTaMH U Ienodamu. JKeneso.
JemoHcTpanunonHblil onbIT Nel7. O6pasisl pya xkene3a. Ckuranue xeieza B KHUCIOPOJE.

Jlabopartopuslit onbiT Ne 27. « OxuciaeHue xene3a Bo BIaKHOM Bo3ayxe» (CBOWCTBa COSMHEHUN Keje3a: OKCUIOB, TUIIPOKCUIOB U cojeit sxene3a(ll u
).

JlaGopatopusliit onbIT Ne28 [Tomyuenue runpokcuaos xxene3a(ll) u (III) n B3aumoaeiicTBre X ¢ KUCIOTAMU U ILEI0YaMHU.
[IpakTnueckast padbota Ne§. Pemienue skcrnepuMeHTaNbHBIX 3afad no Teme «OOlue U HHAMBUAYAIbHbIE CBOWCTBA METAIIIIOBY.
[loaroroska k 'NA
KoHnTtponbHOE TecTupoBanue no noapaszaeny «lIpakTukyM 1o n3y4eHuro CBOMCTB MIPOCTHIX BEIIECTB METAIUIOB UX COCAUHEHUI»

Pa3gen 3. OcHOBBI ONBITHO-IKCIIEPUMEHTATBHOM M MPOEKTHOM AesiTeIbHOCTH (5 1)
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TexHrka 0€30IMaCHOCTH MPH BBITIOJTHEHUH CAMOCTOSITEIIBHBIX OIBITOB M SKCIIEPUMEHTOB B IOMAIIHUX YCIOBHSIX M C UCIIOJIb30BaHHEM 000pYIOBaHUSI
XUMHUYECKOH J1abopaTopuu.

[TpakTuyeckas pabora Ne9. ObpaieHue co CTeKIOM (CrubaHue CTeKIIHHON TPpyOKH, H3TOTOBJICHUE: UIIETKHU; KAIHJUIAPOB; MPOCTEUIIINX Y3JIOB;
MPOCTEUIINX MPUOOPOB) XUMHUCCKUI aHAIN3: KAYeCTBEHHBIA M KOJMUECTBEHHBIN TeopeTnueckne OCHOBBI ONBITHO-IKCIIEPUMEHTAIBHOMN U
IIPOEKTHOM IEATEIBHOCTH.

Bb10op Tembl poekTa.

[TnanupoBanue aearenbHocTu. [loaroroska npoekra. Coop HHGOpPMALIKU 110 TaHHOH TeMe.

MopenupoBaH#e TPOSKTHOH 1eATeILHOCTH. BEIMoNMHEeHNEe y4eOHBIX TPOSKTOB, OMBITHO-IKCIIEPUMEHTAIBHBIX PA0OT.
[IpakTuueckue padoTsl Nel0-12 o TemaM nIpoOEKTOB yyaIuxcs

IToaroToBka yueOHBIX IPOEKTOB K 3aIIUTE

[IpomexxyTounas arrecranusi.

3amuTa NpoeKTOB

[TonroroBka k 'MA, BIIP: pemenne npakTHKO OpUEHTUPOBAHHBIX 3a/1aHUN

ITonroroBka k 'MA, BIIP: pemenune npakTuko OpUEHTUPOBAHHBIX 3a1aHUN

O06001eHne, cucTeMaTU3alks U KOPPeKLKs 3HAHUN yJyaluxcs 3a Kypc « OKCIIepUMeHTalIbHas XUMHUA», 9 Kiacc.

®opMbI KOHTPOJIA
dopmupoanue MKT-KOMIIETEHTHOCTH 00YYarOIINXCSI

Y4yeHuK Hay4duTCs:
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- UCTIOJIB30BATh Pa3HbIC IPUEMBI TOUCKA MHPOPMAITUHN Ha MEePCOHATLHOM KOMITBIOTEPE B 00pa30BaTEIbHOM MPOCTPAHCTBE C UCIIOJIB30BAHUEM
obopynoBanus nudpoBoi aboparopuu;

- UCTIOJIH30BATh PA3IMUHBIE CIIOCOOBI XPAaHEHUS M BU3YyAJIM3aluu HH(OPMAIINH, B TOM YHUCIIe, B rpadudeckoil popme

@®opMHUPOBaAHHE KOMIIETEHTHOCTH B 00J1aCTH ONBITHO-3KCIIEPUMEHTAJIbHOM U MPOEKTHOM JeSITeJIbHOCTH

Vyennk HAaYYHUTCA IIJIAHUPOBATH U BBIIIOJIHATD yqe6Hoe HUCCICI0OBaHUEC U y‘Ie6HBII>'I IIPOCKT, UCIIOJIb3Ys O60py,I[OBaHI/IC, MOACIIN, METOJBI, IIPUEMBI,

aJICKBATHBIC HCCHeHyeMOﬁ Hp06HeMe. YdyeHuk IMOJIYYHUT BO3MOKHOCTb HAYYUTLCA CAMOCTOATCIIBHO 3alyMbIBaTh, INITAHUPOBATH U BBIIIOJIHATH yqe6ﬂoe

HUCCICIOBAHUC, y‘IC6HLIﬁ u COLIHaJIBHBIfI IMPOCKT I10 GCTGCTBeHHOHay‘{HOfI HaIpaBJICHHOCTHU.

Yder pe3yibTATOB BHEYPOUHOH 1eATEILHOCTH

@DOopMBI U IEPUOJIUYHOCTb KOHTPOJIS

BxoaHol KOHTPOJIE TPOBOAUTCS B HaUajie y4eOHOTO ro/ia /Ui IPOBEPKH HAYalbHBIX 3HAHUN U YMEHUIN 00y4Yaronnxcs.
Texymuii KOHTPOJIb TPOBOAMTCS HA KAXIOM 3aHATHH B (hOpME TIeTarOTHIECKOT0 HAOIFOICHUSI.

TecToBBIN KOHTPOJIb OCYIIECTBIIICTCS MO0 OKOHYaHUU U3YUCHUS KaXKI0T0 pasjena.

[TpomesxkyTouHas aTTeCTalus MPOBOIUTCS B KOHIIE Y4€OHOTO rofa B popMe 3alUThl MPOEKTa, TO3BOJISET IPOBECTH aHAIIN3 PE3yIbTaTHBHOCTH
OCBOCHUA O6yanOHIHMHC$[ OCHOB OHI)ITHO-BKCHCpPIMeHTaJIBHOI;'I u HpOCKTHOfI ACATCIIbHOCTU JaHHOT'O Kypca BHCypO‘IHOfI ACATCIIbHOCTH
«OKCcIepUMEHTaIbHasT XUMUS.

Kpurepun oneHKH pe3y1bTaTOB 0CBOCHHUSI POrPaMMbl Kypca

PaboTa oOy4aroniuxcst OleHUBaeTCs M0 TPEXYPOBHEBOH IIKaJe, MPEIOoIaraolei Haluare CIeayIINX YPOBHEH 0CBOECHHUS MPOTPAMMHOTO
MarepHaa: BEICOKHM, CPETHUMN, HU3KHIA.

Boicokui YPOB€EHL!: 06yqa}om1/1171c5{ ACMOHCTPUPYCET BBICOKYIO OTBETCTBECHHOCTb U 3aMHTCPCCOBAHHOCTD B O6pa30BaTeHLHOﬁ ACATCIIBHOCTH,
MMPpOABJIACT NHUIIUATHBY, HC IIPOITYCKACT 3aHATHUA 0e3 YBaX(HTeHBHOﬁ NMPpUYUHBI, JCMOHCTPUPYECT BBICOKHI YPOBCHBb 3HAHUH U

KOMIIETEHIIHH, BJIaJIeeT Ha BBICOKOM TBOPUECKOM YpOBHE NMPUOOPETEHHBIMH B X0/1€ U3YUECHHUS TPOrpaMMbl YMEHUSMU U HABBIKAMU;

Cpe;umﬁ YPOBCHD!: O6yanOHlHﬁCH ACMOHCTPUPYCT OTBETCTBCHHOCTDb U 3aMHTCPCCOBAHHOCTD B OGp&SOB&TCJ’IBHOﬁ ACATCIIbHOCTHU, ITPOABIIACT
XOpOI_HI/Iﬁ YPOBCHBb 3HAHUI U KOMHCTGHHHﬁ; HWHUIIMATUBBI HC MPOABJIACT, HO CIoco0eH NOAACPKUBATHL MHHUIIMATOPA B IIpCAJIaracMom I10JI€
ACATCIIBHOCTH, B JIOCTaTOYHOM CTEIIEHM BIaJeeT MOJIy4aCMbIMU B XOZ€ U3YyUYCHUS ITPOTrpaMMbl YMCHUSMU U HABBIKAMU,
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Hwu3kuii ypoBeHb: 00y4Jaronuiicss AeMOHCTPUPYET HEAOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTEIbHON eI TEIbHOCTH,
MOCEIAET 3aHATHS OT ClIydas K CIy4aro, IOKa3bIBaeT yI0BICTBOPUTEIbHBIM YPOBEHb 3HAHUH M KOMIIETEHIIUH, B 1I€JIOM c1a00 BIIaJeeT MoTy4aeMbIMU
B XOJIE U3yUEHUS IPOrpaMMbl YMEHUSIMU U HABbIKAMHU.

(I)OprI pPe3yJabTAaTOB OCBOCHUS IIPOrPpaMMBbI BHeyPO‘lHOﬁ JeATEIbHOCTH.
1. Or™meTka YPOBHA I[OCTI/I)KCHI/Iﬁ o6yqalomer0051 B JIUCTC 1€ aroru4cCKoro Ha6J'IIO,Z[CHI/I$I;

2. 3anucu B XypHase yuéTa 0 pe3yJbTaTUBHOCTH yYacTHs 00y4YaroUIMXcs B MEPOIIPUATHAX Pa3HOTO BUJIA M YPOBHS (AUILIOM, FPaMoTa,
051aroJapHOCTb, IPYTOe);

3. 3anucu B )KypHaie yuéra 00 y4acTUH B BBIE3THBIX MEPONPUATHIX
OueHka TecTOBBIX padoT.
TecTbl, cocTosIIME U3 MATH BOIIPOCOB MOKHO HCITONIB30BATh MTOCJIE U3YUYCHUS KaXKI0Tr0 Marepuaia (ypoka).
Tect n3 10—15 BorpocoB ucnomab3yeTcs s IEPUOINYECKOT0 KOHTPOJIS.
Tect u3 20 BonpocoB HEOOXOAUMO UCTOIB30BATh JIJIs1 UTOTOBOI'O KOHTPOJIS.
Ouenka pedepara.
Pecdepar oriennBaeTcs Mo CIeayOMNUM KPATEPHSIM:
* cobmoieHne TpeboBaHU K ero 0)OPMIICHHIO;
* HE0OXOAMMOCTh M IOCTAaTOYHOCTD JJIsi PACKPBITHS TEMBI IPUBEICHHOM B TEKCTE pedepara mHPpOpMaIny;
* yMeHue o0yyJaronerocst CcB000IHO U3NlaraTh OCHOBHBIE UJI€U, OTPaXKEHHBIE B pedepare;
* ciocOOHOCTH 00YYArOIIEroCst MOHSTH CYTh 331aBaEMBIX WICHAMH aTTECTAIMOHHOW KOMHCCHH BOIIPOCOB M ¢(hOPMYITUPOBATh TOUYHBIEC OTBETHI HA HUX.
Ounenka npoexra.
[TpoeKT OIEeHWBAETCS MO CIEAYIOUINM KPUTECPHSIM:
* cobOmoIeHue TpeOOBaHUN K €ro 0(OPMIICHHUIO;

* HE0OXOIMMOCTb U JOCTaTOYHOCTD ISl PACKPBITUSI TEMbI IPUBEIEHHOM B TEKCTE MPOEKTa MH(POpPMAIIH;
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* yMeHHE 00y4aromierocst CBOOOJHO M3JlaraTb OCHOBHBIE UJIEH, OTPAKEHHBIE B IPOEKTE;

* CIIOCOOHOCTH 00YYaIOIIErocs MOHATH CYTh 33JaBa€MbIX YWICHAMU aTTECTAllMOHHOW KOMUCCHH BOIIPOCOB U CPOPMYIUPOBATH TOUYHBIE OTBETHI HA HUX.
TemaTnka ucc/Ie10BATENbCKUX H MPOEKTHBIX PadoT ¢ UCNOJIb30BaHNeM 000pya0oBaHus HeHTpa «Touka poctax:

1. 3y4yenue mieiouHOCTH pa3IudHbIX COPTOB MbLIa U MOIOIIMX CPEJCTB.

2. nnukaTopHble CBOMCTBA PAa3IMYHbIX pacTeHUU U IBETOB (¢ onpeaenerreM pH pactBopos). 3. Onpenenenue kauecTa XjaeOoneKapHOi MyKHU U
xjie0a.

4. OmnpeneneHue KauecTBa KUCIOMOJIOYHbBIX TPOTYKTOB.

5. Onpenenenre 3aBUCUMOCTH U3MeHEHHs pH 11eIbHOTO ¥ MacTepU30BaHHOIO MOJIOKA OT CPOKOB XPaHEHUS.
6. N3yuenue 3¢(HeKTUBHOCTH PA3TUYHBIX COJIEBBIX I'PEIIOK.
7. KoHCTpyupoBaHue «XMMHUECKUX TPEJIOK», OCHOBAHHBIX Ha XUMUYECKUX PEAKLUAX.

8. CuHTE3 «MalaxuTa» B Pa3IUYHBIX YCIOBUSX.

9. U3y4yeHnue Koppo3uu xejie3a B Pa3IMuHbIX YCIOBUSIX.

10. BniusiHME cBeTa M KUCJIOPO/1a Ha CKOPOCTh PA3JIOAKEHUS PaCTBOPA NOANAA KaJHsl.

11. Onpenenenue kauecTBa BOAOIPOBOJHON BOJBI.

12. XKéctkocth Boabl. CIOCOOBI OMpeieeHHsl )KECTKOCTH BOJIBI.

13. Bymaxknas xpomarorpagus. Xpomatorpapuueckoe pas3/ieJIeHue BelecTB.

14. XpycranbHoe cTek10. MOXKHO JTM UCIIOJIB30BATh ISl XpaHEHUS TTUTIN?

16



TemaTH4ueckoe IJIAHUPOBAHUE

Neni/n

Tema pa3nena

K-Bo yacos

JlaGopaTopHbie
padoThI

IIpakTnyeckne padoThl

Paznen 1. MHOTOOOpa3ne XUMHUYECKUX PEAKIIUNA B
SKCIEPUMEHTAIIBHON XUMUHU

(")

Tema 1. Xumudeckue peakimu

Tema 2. DIEKTpOTUTHYECKAs JUCCOIHAITUS

Paznen 2. [IpakTukyM 10 U3y4EHHUIO CBOMCTB MPOCTHIX
BEILIECTB: METAJJIOB U HEMETAJUIOB, UX COCUHEHNN

(20)

Tema 3. CBoiicTBa TaJIOTE€HOB

Tema 4. CBoiicTBa KUCIOPOJA U CEPbI

Tema 5. CBoiictBa a3ota u gochopa

Tema 6. CBoiicTBa yriaepoja U KpeMHUs

Tewma 7. O0mue 1 MHAMBUAYATbHBIE CBOMCTBA
METaJIIIOB

OB BAIDN

o|lPloaln|w

=1

Pazgen 3. OcHOBEHI OHBITHO'BKCHepHMCHTaHbHOﬁ 151
HpOGKTHOfI JACATCIIBHOCTH

(7)

-

Hroro

34

28

17



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Neni/m | Tema 3anaTus K-Bo Mara Nudpopmauunonnas | Ucnoan3yemoe Mudposoit
4acoB NoJ/Iep:KKa o0opy10BaHHe IEHTPA o0pa3oBaTe/IbHBIIi pecypc
Yuebnux 8.9 kn «Touka pocta»
T'abpuenan O.C.
Ocmpoymos U.I'.
Cnaokos C.A.
1 BBoaubii nnctpykrax no Th Xumus | 1 03.09 § Ctp.20- 8k bubmuoreka [JOK
— HayKa 3KcriepuMeHTtanpHas. TP Texuuka O0ezomacHoctu B | https:/m.edsoo.ruff0d23c
JleMoHcTpanimoHHbIN onbIT Nel. KaOMHETEe XMMUU LIEHTpa
O3HakoMJIeHHE ¢ 1a00paTOPHBIM «Touka Poctay.
o0opyI0BaHUEM; IPUEMBI 3HAKOMCTBO C
6e3omacHoil paboTsl ¢ HUM. BxoaHoe 000py/1I0BaHUEM.
TECTUPOBAHUE 110 TEOPETUUECKUM U
MPAKTUYECKUM 3HAHUSM 3a § Kilacc
Paznen 1. MHoroo0pasue XuMHUYEeCKHX peaKiUil B IKCIIEPUMEHTAJbHOU XxuMum (7 4)
Tema 1. Xumuueckue peaxkuuu (3 4)
2 IIpakTuyeckasi pa6ora Ne 1 1 10.09 JlaTauk TemrepaTypbl bubnuotexa [JOK

«IIpaBuna TeXHUKH O€30MACHOCTH
npu pabore ¢ 1a00opaToOpHBIM

(TepmonapHbIii),
cnuproBka Jlatumk

https:/m.edsoo.ru/ff0d23c
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obopynoBanuem. [lpaBuna
M0JIb30BAHUS HarpeBaTeIbHBIMU
ycrpoiictBamuy», Th OBP B
AKCIIEPUMEHTAIbHOU XUMHUH
Jlabopamopuwtit onvim Ne 1
«M3ydyenue peakuu
B3aMMOJICHCTBUS CyIb(UTA HATPUS C
epokcuaom Bogopoaa» Th

TeMITepaTypbl
IUTATUHOBEINA

TennoBoi 3 PeKT XUMUIECKUX
peakuuii. [lonarue o0 3x30- u
SHAOTEPMHUUYECKUX PEAKIIUAX.
JleMoHCTpallMOHHBIN OTBIT Ne 2
[Ipumeps! 3k30- 1
SHJAOTEPMHUUYECKUX PEAKLHM.
JlemoHcTpannoHHbIH onbIT Ne 3
«TemnoBoi 3 deKT pacTBOpeHUs
BEIIECTB B BOJIEY

17.09

8 0- 8kxn

JaTuuk TemrnepaTypbl
IJIATUHOBBIN

but6mmoreka [IOK
https:/m.edsoo.ru/ff0d4790

CKOpoCTh XMMHYECKUX PEAKIUN
JlemoHcTpannoHHbIH onbIT Ne 4
B3anmopneincTere nuHKa ¢ COJISTHOM
U YKCYCHOM KHCIIOTaMH.
B3aumopeiicTBre rpaHyJIMpOBaHHOTO
LMHKA ¥ LIMHKOBOM MBUIM C
COJISTHOM KHCIJIOTOH.
BsaumoneiictBue okcuna menu(Il) c
CEPHOU KUCJIOTOM pa3HOU
KOHIIGHTpALlUA TPH Pa3HbIX
temneparypax. Ilpakrunuyeckas
pabora Ne2. M3yueHne BIUSAHUS
YCJIOBHUH NPOBEIECHNS] XUMAYECKON
peakuuu Ha €€ cKkopocTh. Th

24.09

§ 3 — 9kn

Haruuk pH [latunk
HaNpsHKEHUS

bu6nuorexa [IOK
https:/m.edsoo.ru/00adbe9a
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Jlabopamopuwiii oneim Ne 2

«CpaBHUTETBHAS XapaKTEPUCTHKA
BOCCTAHOBHUTEILHOM CIIOCOOHOCTH
metauioB» Th IToaroroska k 1A

Tema 2. DnekTpoanTny

eckas auccouuanus (4 4.)

DNEKTPONIUTHYECKAs TUCCOLUALIMS —
IJ1aBHOE yCJIOBUE MTPOTEKAHUS
peakuuii B pacTBOpax.
JleMoHCcTpaliMoHHBIN onbIT N5
HcnbiTanue pacTBOPOB BEIIECTB HA
AIEKTPUUYECKYIO MPOBOJIUMOCTD.
JleMoHCTpaloHHBIN ONbIT Ne6
«INEKTPOJIUTHI U HEIIIEKTPOIUTHI

1

01.10

§ 4 - 9xn

Jatauk
AIEKTPONPOBOIHOCTH

bubnunoreka LIOK
https:/m.edsoo.ru/00adcd68

DIEeKTpOoNIUTHYECKAs JUCCOLUALIMS
KHCJIIOT, IIeI04Yei U COJICH.
Jlabopamopnuwiit onvim Ne 3.
«CunbHble U cia0ble SJIEKTPOTUTHD)
Omnpenenenne KUCIOTHOCTH-
OCHOBHOCTHU CpEIbI MOTYUEHHBIX
PacTBOPOB € MOMOIIIBIO HHIUKATOPA
U JaT4YMKA IEKTPOIPOBOHOCTH, Th
Jlabopamopnuwiit onvim Ne 4
«3aBHCUMOCTb 3JIEKTPONPOBOJHOCTH
PacTBOPOB CUJIbHBIX 3JIEKTPOJIMTOB
OT KOHLIEHTPALIUX UOHOB, Th

08.10

85-7 — 9k

PeakTHBBI U XUMHUECKOE
o0opynoBaHue PeakTuBebl
U XUMUYECKOE
obopynoBaHue

bubmuorexa [JOK
https:/m.edsoo.ru/00adcd68

Peakmun nonnoro ooMena.
Jlabopamopnubwtii onvim Ne 5
«B3anmoieiicTBrE THIPOKCHIA
Oapust ¢ cepHolt Kuciotoit» , Th

15.10

I'n.2 — 9k

Jatuuk
AJIEKTPOTIPOBOTHOCTH,
J103aTop 00bEMa
KUAKOCTH, OFOpeTKa

but6mmorekxa [IOK
https:/m.edsoo.ru/00add448
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Jlabopamopmubwtii onvim Ne 6
Peakuuu obMeHa Mex 1y pacTBOpaMu
anekTpoauToB, Th IlpakTuyeckas
padora Ne3. «Onpenenenue
KOHLIEHTPALUU COJIH 10
3JIEKTPOIPOBOAHOCTH pacTBopa», Th
[Toaroroska xk T'MA

8 IIpakTHyeckasi padora Ne4. 1 22.10 PeakTuBbI 1 XUMHUYECKOE
Pewrenne skcnepuMeHTANBHBIX 3a7a4 o0opyaoBaHue, TaTYNK
10 TeMe «DIEKTPOJIUTHYECKAS 3IEKTPONPOBOAHOCTH
nuccoranusy. Th TecToBbiii
KOHTpPOJIb IO pa3Jieny
«MHoroo6pa3ue XUMHYECKIX
peaKkuuil B SKCIEPUMEHTAIBHOU
XUMUN»

Pazpnen 2. [IpakTuKyM N0 H3y4YeHHIO CBOMCTB NMPOCTHIX BelIECTB: METAJIIOB M HEMETAJLII0B, MX coefuHeHni (20

1)

Tema 3. CBoiicTBa rajioreHoB (24)

9 lanorensr: pusnueckue u 1 05.11 8 10-12 bubnuotexa [JOK
XHUMHUYECKHE CBOWCTBA Peaktussl u xumuueckoe | https:/m.edsoo.ru/00addfe2
Jlabopamopnuiii onvim Ne7 obopynoBaHue
Pacno3naBaHue COISHON KUCIOTHI,

XJIOPU/10B, OPOMHJIOB, HOJUIOB U
voma. Th

10 Jlabopamopnuiii onvim Ne8. 1 12.11 Ammapat [Tt TpOBEICHUS
OTtbenuBarolye cBOKUCTBA XJopa , XU- MUYECKHUX TIPO-

Tb Jlabopamopnuiii onvim Ne9. neccos (AIIXP)
B3auMHOE BBITECHEHNE TAJIOTEHOB U3 PeakTuBbl 1 XUMHUYECKOE
pacTBOpoOB Ux coisel, Th obopynoBanue JlaTuuk
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IIpakTuyeckas padora Ne 5.
«OmnpeneneHue conepKaHus XJIOPHI-
HOHOB B IUTHEBOI Boae» Th

XJIOpua- NOHOB

IToaroroBka x ' 1A
Tema 4. CBoiicTBa kuciaopoaa u cepol (4 4)

11 Kucnopona: nosnyuenue u 19.11 | §13-15 Bu6muotexa [JOK
XMUMUYECKHE CBOWCTRA. PeaktuBsl u xumuueckoe | https:/m.edsoo.ru/00ade64a
JleMoHCcTpaliMOHHBIN onbIT No 7. o0opynoBaHHE
«Ilonyuyenue u coObupanue
KHCIIOpOo/ia B 1a00opaTopuu U
3aM0JTHEHUE UM Ta30MeTPa»

Jlabopamopnuwtit oneim Nel().
«l"openue cepsl Ha BO3AyXE U B
kucnopoae» Th

12 Cepa. XuMHU4YeCKHE CBOWCTBA CEPHI. 26.11 bubnmnoreka [HOK
JleMOHCTpalMOHHBIN OMBIT Ne§. §13-15 PeakTHBEI, KOJUIEKIIMH U https:/m.edsoo.ru/00ade64a
AnnoTpornHble MOIU(BUKALIUU CEPHI. XUMHYECKOe
O3zHakoMJIeHHE C O0pa3laMu Cepbl o0opyaoBaHue
U €€ IPUPOAHBIX COEOUHEHMI

13 CoeTMHEHUS CePBI: CEPOBOIOPOI, 03.12 Ammapar juist mpoenenus | buommoteka [JOK
CEepPOBOIOPOIHAS KHCIIOTA. XH- MUYECKUX PeaKIhii https:/m.edsoo.ru/00ade802
Cynbdunel. JIeMOHCTpaIlMOHHBIN (AIIXP), mpubop nmnst
onbIT Ne9 OOpasiisl MPUPOIHBIX MOJTy4EHUs Ta30B WU
Cynb(hUI0B U CyIb(haTOB. anmapat Kumnmna
Jlabopamopuwviit onvim Nel . PeaktuBbl, KOmuIeKIMU U
KauecTBeHHble peakuuu Ha XUMHYECKOe
cynbdua-uonsl B pactope. Th obopynoBaHue

14 Coenunenus cepbl: okcun cepsl (IV), 10.12 Amnmapar st npoenienust | bubnuorexa LIOK

CEpHHUCTAs KUCJIOTa U €€ COJIH.
Jlabopamopmuuiii onvim
No]2KayecTBEHHbIE peaKkIUu Ha
cynbQUT- HOHBI B pacTBope. Th

X1- MUYECKUX PEaKIui
(AIIXP

https:/m.edsoo.ru/00adea28
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Coenunenus cepsl: okcua cepsl (VI),
CepHas KHCJIOTa U €€ COJIH.
Jlabopamopmnwtii oneim Nel3
KauecTBennsle peakuuu Ha
cynbdar-uonsl B pactsope. Th
CBolicTBa CEpHOIl KUCIIOTHI ,3y4€HUE
CBOMCTB cepHOU Kuciorsl, Th
[Toaroroska xk 'MA

Tema 5. CBoiicTBa azora u ¢pocdopa (44)

15 A30T: pU3NUECKUE U XUMUYECKHE 1 17.12 bubnmnoreka [HOK
CBOMCTBA. AMMMaK. https:/m.edsoo.ru/00adf004
JemoHcTpanroHHbIi onbIT NelQ
[ToryyeHne amMmmaka U €ro 816-18 JaTuuk
pacTBOpeHHE B BOJIE. AIIEKTPONPOBOIHOCTH
Jlabopamopnutii onvim Ne 14 PeakTuBbl 1 XUMUYECKOE
«OCcHOBHBIE CBOMCTBa aMMHuaka» Th o0opyaoBaHue
Conu ammonus. Jlabopamopuutii
onvtm Nel5 BzaumojeiicTre
coJieli aMMoHusA co 1menodamu Th

16 A3zotHas kucnota. Jlaoopamopuseiir | 1 24.12 | §16-18 TepMope3ucTopHbIi bubmmoreka [JOK
onvim Ne 16. V3ydyeHue CBONCTB JATYUK TEMITEPATyPBI, https:/m.edsoo.ru/00adf306
a30THOU KUCIIOTHI Th natuuk pH, gaTumnk
IIpakTnyeckas padora Ne 6. JJIEKTPOIPOBOAHOCTH,

«OmnpeneneHnue HUTpaT- UOHOB B anmapar JijIsl IpOBEICHHUS

MIATATEIbHOM pacTBope» Th XUMUYECKUX PEaKIUN
(AIIXP), marauTHasK
Memiajnka PeakTuBbl U
XUMHYECKOE
obopynoBanue, JlaTanx
HUTPAT-MOHOB

17 Conu a30THOM KUCIOTHI — HUTpAThl. | 1 14.01 JaTtuuk
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JleMOHCTpallMOHHBIN OMBIT
Nel1O6pasupl TPUPOTHBIX
HUTpaToB U (ocdartos.
Jlabopamopmuwtit onvim Nel7
O3HakoMIJIEHUE C A30THBIMU U
bochopHbIMU yTOOPEHUSIMHU.
Pacrnio3naBanue a30THBIX y100pEHUH.
Tb

AIIEKTPOIIPOBOTHOCTH,
KOJIJICKITHH

18

®dochop. Coequnenus docdopa:
okcun docdopa (V),
oprodochopHas KUCIOTa U €€ COJIH.
dochopHbie ya1oOpeHus
Hemonctpannronnsiit onbIT Nel2 Th
O6pasubr kpacHoro ¢gocdopa,
okcuaa pocdopa (V), mpupoIHBIX
dbocdaros. Jlabopamopnutii onvim
Nel8 «I'openue cepol u dpocdopa Ha
BO34yXe U B kuciopoae» Th
[Toaroroska k ' MA

21.01

but6mmoreka [IOK
https:/m.edsoo.ru/00adf68a

Tema 6. CBoiicTBa yriepoaa u

KpemMHus (4 4)

19

VYrnepon, ¢usnueckue cBoicTBa.
AJnoTponus yriiepoja: anmas,
rpadut, kKapOuH, QyJIepEHBI.
XHUMUYECKUE CBOMCTBA YIJIEpOJa.
JlemoHcTpaoHHbIN onbIT Nel3
Mopenu KpUCTATIMYECKUX
pemeéTok anmMasza u rpadura.

1

28.01

§31-832

bu6anoreka LIOK
https:/m.edsoo.ru/00adfd9c

20

Okcuppl yraepoaa. YrapHeld U
YIJIEKUCIIBIA Ta3bl. YTOJIbHAS
KHCII0Ta, KapOOHATHI
JlemoHcTpanoHHbIN onbIT Nel4

04.01

§20-21

Jatuuk
AIIEKTPONPOBOIHOCTH,
MarHuTHas MeIIaKa,
pubOp IS MOTYISHUS

but6mmorekxa [IOK
https:/m.edsoo.ru/00adfebe
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OO6pa3ibl MPUPOIHBIX KapOOHATOB
U CWIUKATOB. /ladopamopuuiii
onvim Nel9 KauecTBeHHas1 peaxius
Ha yriekucibld ras. Th
Jlabopamopnuiit onvim Ne20
KauecTtBenHnas peakuus Ha
kapOoHat-uoH. Thb Jlabopamopnuti
onvim Ne 21 «BzaumoneiictBue
M3BECT- KOBOU BOJIBI C YIJIEKHCIIBIM
razom» Th

razoB wiM anmnapat Kunmna
PeakTuBbl 1 XUMHYECKOE
o0opynoBaHHE

21

IMpakTuyeckas padora Ne7.
«ITonmyuenue okcuna yraeposa (IV)
U U3Y4YEHUE €TI0 CBOMCTB.
PacnioznaBanue kapbonaros». Th

11.02

8§ 24-25 [ToBTOPUTH
10 y4eOHHUKY
MaTepua TIaBbl

PeakTHBBI U XUMHUECKOE
obopynoBaHue

bubmuorexa [JOK
https:/m.edsoo.ru/00ae027e

22

Kpemnnii u ero coequHeHus.
Jlabopamopmuutiii (3anHumamenbHblit)
onvim Ne 22 «BripamyBaHue
BOJIOPOCIIEH B CUIIMKATHOM Kiiee» Th
[Toaroroska k ' KonTponsHoe
TECTUPOBAHUE T10 MOPA3ICITy
«ITpakTHKyM IO M3yYEHUIO CBOMCTB
MPOCTHIX BEIIECTB HEMETANIOB UX
COEIUHEHUIN»

18.02

bubnuorexa [JOK
https:/m.edsoo.ru/00ae080a

Tema 7. O01mue 1 HHAUBUAYAJIBbHbIE CBOMCTBA METAJLIIOB (6 1)

23

Oo6mue ¢puznyecKkue 1 XUMHUIECKHe
CBOMCTBA METAJUIOB: PEAKIINH C
HeMeTaJlJIaMH, KUCIIOTaAMHU, COJISIMHU.
BoccranoBurtenbHbIe CBOMCTBA
METAJUIOB. DIIEKTPOXUMUYECKUAN P
HaIpsHKEHUH METaJIOB.
Jlabopamopnuiit onvim Ne23

1

25.02

§28-29

PeakTuBbl 1 XUMHUYECKOE
obopynoBaHue

bu6nuorexa [IOK
https:/m.edsoo.ru/00ae103e
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B3anMonelicTBue METAILIOB C
pacTBOpaMM COJICH.
B3anmoneiictBue MeTamioB (MarHus,
IIMHKA, JKeJie3a, MEJIN) C pacTBOpaMu
KHCIOT JIeMOHCTPAIIMOHHBIN OTIBIT
Nel5 Usyuenue 00pas3IioB METAJIIOB.
Tb

24

Illenounbie MeTamnbl. CoeTMHEHUS
IIEJIOYHBIX METAJIIOB
JeMoHcTpanoHHbIi onbIT Nel6
BzaumMoneiicTBre IIENTOYHBIX
MeTajlIoB ¢ Boaoil. CBolicTBa
IEJIOYHO3EMEIBLHBIX METAJIJIOB B UX
COCIMHEHMM. [IeMOHCTpallMOHHBIN
onbIT Nel7 B3anmoneiicTBue
EJIOYHO3EMENLHBIX METAJIIIOB C
Bo101. OOpa3sipl BaKHEHUITUX
MPUPOJHBIX COEIMHEHUI MarHus,
KaJIbIIMA.

04.03

§30

PeakTuBBI U XUMHUECKOE
obopynoBanue PeakTuBebl
U XUMHUYECKOE
obopynoBaHue

but6mmoreka [IOK
https:/m.edsoo.ru/00ae14b2

25

CBoiicTBa COCTMHEHUM KaJIBIIHSI.
KecTtkoctb 800wt Jladopamopmbwtii
onotm Ne24 O3HakoMIIEHHE CO
CBOWCTBAMH U MPEBPALICHUSIMHI
KapOOHATOB U TUAPOKApOOHATOB.
Tb Jlabopamopnuiii onvim Ne25
YcTpaHeHne KeCTKOCTH BOJIbI B
JOMaIlHKX ycioBusx Th

11.03

§31-32

PeakTUBLI 1 XUMHYECKOE
obopynoBaHue

bu6anoreka LIOK
https:/m.edso0.ru/00ae1886

26

CaolicTBa AIFOMUHUSA
AMdoTepHOCTh OKCHIA U
THJIPOKCHUJIA QTFOMHHHSL.
Jlabopamopnuiit onvim Ne26

18.03

833

PeakTUBEI 1 XUMHYECKOE
obopynoBaHue

but6mmorekxa [IOK
https:/m.edsoo.ru/00aelc64

26



[TonyueHnue TUIPOKCHIA ATFOMHUHUS
U B3aUMOJCUCTBHE €ro C
KHCJIOTaMU |

1 § 33 PeakTuBbI 1 XUMHYECKOE

obopyoBaHue
IeJI0YaMHu.

27 AmdoTepHOCTh OKCHIA U 2503 |§834 Bu6mmoteka [JOK
THIPOKCHIA ATFOMUHHSL. Peaktussl 1 xumuueckoe | https:/m.edsoo.ru/00ae35e6
Jlabopamopmuuwtit onbim No27 obopynoBanue JlaTunk
[Tonydyenue rugpokcua aarOMUHUS JTABJICHUSI, PEAKTUBBI U
U B3aMMOJICHICTBUE €ro C XUMHYECKOe
KHCIIOTaMU M Ienovyamu. JKeneso. o0opyaoBaHue,

JleMOHCTpallMOHHBIN ONBIT KoJuleKuu PeakTuBbl 1
Nel7006pa3upl pyn xenesa. XUMHYECKOE
Cxuranue sxeie3a B KUCJIOPOJAE U obopynoBaHue
xyope. « OKUCIICHHE JKeTie3a BO
BIaxxHOM Bo3ayxe» Th CoiicTBa
COCIMHEHUI JKeye3a: OKCUJIOB,
TUAPOKCHIOB U codeit xkeneza(ll u
I11). Jlabopampnasn paboma Ne28
[Tonyuenune runpokcuioB xemne3a(ll)
u (III) n B3aumopeiicTBue UX ¢
KucaoTamMu U menoyamu. Th
28 IpakTuyeckas padora Ne8. 08.04 | IToBTOpPHUTH TEMy [ToBTOPUTH TEMY bubmuoreka [JOK

Pemrenne skcrnepuMeHTaIbHBIX
3amady mo Tteme «OOmue u
WHJIMBUlyaJIbHbIE CBOMCTBA
metaiioB». Th Tloaroroska k TNA
KoHTposnbHOE TecTHpOBaHUE TIO
nojapazneny «lIpaktukym mo
M3YUYEHUIO CBOWCTB MPOCTHIX
BEIIECTB METAJUIOB HUX COECIUHEHUI))

«Meranne».
IToBTOpUTH 1O
y4eOHUKY
MaTepual I1aBbl

«Meramspy. IloBTOpUTH
Mo y4eOHUKY Marepual
IJ1aBEI

PeakTuBBI 1 XUMHYECKOE
obopynoBaHue

https:/m.edsoo.ru/00ae3de8

27



Pa3znen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAJbLHOM M MPOEKTHOM JAesiTeJIbHOCTH (6 1)

29 IIpakTuyeckasi pa6ora Ne9. Th 15.04 PeakTuBbI 1 XUMHUYECKOE
OO6parenue co CTeKiIoM (crudaHue obopynoBaHHE
CTCKJISITHHOU TPYyOKH, H3TOTOBIICHUE:

MUTIETKY; KalWJUIIPOB; MPOCTEUIITIX
y3JI0B; pocTteiimux npudopos), Th

30 XUMUYECKUN aHATN3: KaueCTBEHHBIN 22.04 PeakTuBbl 1 XUMHUYECKOE
Y KOJIMYECTBEHHBIN o0opyaoBaHue

31 Teopernyeckre OCHOBBI OIBITHO- 29.04 PeakTuBbI 1 XUMHUYECKOE
AKCIIEPUMEHTAJILHON U MPOEKTHOM o0opyaoBaHue
JeSATCIHOCTH

32 BrimonHenue y4eOHbBIX IPOSKTOB, 06.05 PeakTuBbI 1 XUMHUYECKOE
OIIBITHO-IKCIIEPUMEHTAIBHBIX PaOOT. obopynoBaHue
[TpakTudeckue padbOTHI IO TEMaM
MPOEKTOB yuyamuxcs, Tb

33 [IpomexyTouHas aTTecTalus. 13.05
3aiuTa NpoeKTOB

34 [TpoMexyTodHast aTTeCTAIHS. 20.05

3amuTa NpoeKToB
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IlepeyeHb TOCTYNHBIX HMCTOYHUKOB HHGOPMALH

B pasnene npencraBieH COMCOK KHUT U CCBUIOK Ha CaThl, B KOTOPBIX OoJiee MoApOOHO OCBELICHBI pa3IMYHbIE aCTIEKThl PACCMAaTPUBAEMBIX BOIIPOCOB.
WX MOKHO PEKOMEHI0BaTh KaK YUUTEII0, TAK U 00y4aeMbIM, IPOSIBUBIIMM UHTEPEC K N3y4aeMOi TeMe.

1. Bacunnwes B.I1., Mopo3zosa P.I1., Kouepruna JI. A.IlpakTukym 1o aHaIUTHYECKOW XuMuK: Yued. mocooue mist By30B.— M.: Xumus, 2000.— 328 c.

2. I'pocce D., BaiicmanTens X. Xumus 11t 110003HaTeabHbIX. OCHOBBI XUMUU 1 3aHUMatebHble onbIThl.l JIP.1974.I1ep.c nem.— JI.: Xumus, 1979.—
392 c.

3. Ucnonwp3oBanre mudpoBhIX 1a0opaTopHii mpu 00y4YeHUH XMMHUH B cpenHei mkoie/ becmanos I1.
4. Meronnuecakue pekomenaanuu. Lludpoas maboparopus mo xumun (yuennueckas) 2022r

5. Jleencon M.A.100 BompocoB U OTBETOB MO XUMHUK: MaTepuansl Ui HIKOJIBHBIX pedepaToB, (paKyIbTaTUBHBIX 3aHATHI U CEMUHAPOB: YueOHOe
nocobue.— M.: «MzmarensctBo ACT»: «M3marenbecTBo Actpenby, 2002.— 347 c.

6. Xomuenko ['.I1., CeBacthsiHoBa K. U. OxuciaurensHo-BOCCTaHOBHTEIbHBIC peakiun.— M.: [IpocBemnienne, 1989.— 141 c.
7. Duuuknonenus ansa aereir. T.17. Xumust / ['naB.pen.B. A.Bonoaun, Ben.nayu.pea.N.Jleencon.— M.: Apanra +, 2003.— 640 c.
8. Ueptkos U.H., Kyxos 1. H. Xumudeckuii 5KCIEpUMEHT ¢ MaJIbIMU KoJruecTBaMu peaktuBoB. M.: [Ipocsemenue, 1989.— 191 c.

9. Caiit MI'Y. Ilporpamma Kypca XUMUU AJis ydanmxcss 8—9 kiaccoB 0011e00pa3oBaTeNbHOM MIKOJIBI. http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.

10. Caiit ®UITU. OTKpbITHIN OaHK 3a1aHui 1151 GOPMUPOBAHHS €CTECTBEHHO-HAYYHON TPAMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti

11 Caiit Enunast komekius nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.

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

12. Caiit ®enepanpHblil EHTP HH(POPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://fcior.edu.ru/

29


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://school-collection.edu.ru/catalog

30



