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PabGouyasi nporpaMmMa 1o BHEyPOUHOIi 1eITeILHOCTH «JKCIEPUMEHTATBLHAT XUMUSD)

HosicHuTe ILHASA 3aNIMCKA
PaGouas nporpaMmma cocTaBjieHa HA OCHOBeE @
1) ®enepanbHoro 3akoHa No273-d3 «0O6 obpazoBanuu B Poccuiickoii @eneparum»

2) ®denepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa OCHOBHOTO 001IIero 00pa3oBaHus, YTBEPXKICHHOTO MPUKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku PO ot 17.12.2010r. np.Nel897 ¢ mamenenmsimu ot 31.12.20151. Nel577
3) IIporpammel kypca xumuu aist 8-11 kimaccoB 061eo0pa3zoBaTeNbHBIX YUPEKICHUN

4) OcHOBHOI1 00pa30BaTEIbHOMN MPOTpaMMbl OCHOBHOTO 0011ero oopazoBanuss MbOY COILL Nel ct. Onprunckoii
C yuerom:

Pacniopsixenust Munnpocsemienust PO ot 12.01.2021 NeP-6 « O6 yTBep>KAeHHH METOIMYECKUX PEKOMEHIALUN IO CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aLUAX, PACIIONOKEHHBIX B CEIbCKOW MECTHOCTH U MajbIX OPO/Iax, LIEGHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHON U
TEXHOJIOTHYECKON HApaBJICHHOCTEH

MeToaudecknx peKoOMeHIaluii MUHICTEePCTBA mpocBelienus Poccuiickoii @eneparuu no «Peanuzanum o0pa3oBaTeIbHBIX IPOTpaMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTMUYECKOI HAMpaBICHHOCTEH 10 XUMUHU C UCTIOIb30BaHHEM 000pyaoBaHus eHTpa «Co3Be3ane» (YTBEPKICHbBI
pacniopsbkeHreM MunucTepcTBa npocsemenus Poccuiickoit @enepanuu ot 12 ssuBaps 2021 r.Ne P-6).

Vcnonp30BaHus HATIIATHO-IUJAKTHUECKUX TocoOuit 1 00opynoBanus reaTpa «Co3Be3aue»

YyeOnuk: Xumus. 9 kinacc: yue6. mist oomeoOpazonat. opranuzanuit/ O.C. 'abpuensn, U.I'. Octpoymos, C.A. CnankoB — 3-e u3a.— M.:
[Ipocsemenue,2023

Ha 6a3e nentpa «Co3Be3aue» odecrieunBaeTcs peanusalus MporpaMM eCTECTBEHHOHAYYHOM U TEXHOJIOTHYECKON HalpaBIeHHOCTEH, pa3paboTaHHBIX
B COOTBETCTBUU C TPEOOBAHUAMHU 3aKOHO/IATEILCTBA B cpepe oOpa3zoBaHus U ¢ yu4€ToM pekomeHaanuii denepaibHOTo oneparopa yueOGHoro npeamera
«XUMUIY.

KomruiekT o6opynoBanus neatpa «Co3pe3aue» odecneunBaet 3¢ (HEeKTHBHOE JOCTIKCHHE 00pa30BaTeIIbHBIX PE3YIbTAaTOB 00YJAOIIIUMHUCS 0
mporpamMmmam GCTGCTBGHHOHayLIHOf/'I HaIpaBJICHHOCTHU, B TOM YUCJIC JIA q)OpMI/IpOBaHI/Iﬂ I/I306p€TaT€JIBCKOFO, Kp€aTHuBHOT'O, KPpUTUYCCKOI'O MBIIIJICHH,
pa3BuTHs QYHKIIMOHAIBHOM IPAMOTHOCTH Y OOYYAIOIIUXCsl, B TOM YHCIIE €CTECTBEHHO-HAYYHOM. .



CoBpeMEHHBIE KCTICPUMEHTATBHBIC HCCIICOBAHUS IO XUMUH YK€ TPYTHO MPEACTABUTH O€3 UCTIOIB30BAHUS HE TOJIBKO aHAIOTOBBIX, HO U ITU(POBBIX
n3MepuTenbHbIX pudopoB. B denepansnom [NocynapctBennom O6pazoBatenbsHoM Crangapte (PI'OC) mponrcano, 4To OJHUM U3 YHUBEPCAIBHBIX
y4eOHBIX NeUCTBUMN, MPUOOPETAEMBIX YUALTUMUCS, TOJKHO CTaTh YMEHUE «IIPOBEJICHUS OIBITOB, MPOCTHIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH,
MPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPHOOpoBY. LIIUpoKHii CrieKTp AATYUKOB MO3BOJISET
y4alumMcsi 3HaKOMHUTBCS € TTapaMeTpaMu XUMHUYECKOT0 SKCIIEPUMEHTA He TOJIBKO Ha KaueCTBEHHOM, HO U Ha Kon4yecTBeHHOM ypoBHe. L{udposas
nabopaTopust MO3BOJSIET BECTU AITUTENIBbHBIN SKCIIEPUMEHT J1a)K€ B OTCYTCTBHE HKCIIEPUMEHTATOPA, @ YACTOTa MX U3MEPEHUI HEeTOABIaCTHA
YEJIOBEUECKOMY BOCIIPHUSTHIO.

B npornecce ¢hopmupoBaHus IKCIEPUMEHTAIBHBIX YMEHHI YYSHUK 00y4aeTcsl MPEeICTaBIATh HHPOPMAIIUIO 00 HCCIIeIOBAHUH B YETHIPEX BUIAX:

*B B€p6aJ'IBHOMZ OIMMCBIBATH SKCIICPUMECHT, CO3/1aBATh CIIOBECHYIO MOJCJIb SKCIICPUMECHTA, (1)I/IKCI/IpOBaTB BHHMAHHUC HA U3MCPACMBIX BCIIMYHNHAX,
TCPMHUHOJIOTUH

* B TAOJIMYHOM: 3aIOJIHATH Ta6JII/ILII)I AAaHHBIX, JICKAIIUX B OCHOBC ITOCTPOCHUA I‘pa(l)I/IKOB (HpI/I 9TOM Yy y4allXCd BO3SHHUKACT IICPBUYHOC
npeacTaBJICHUC O Maciradax BeJ'II/IqI/IH);

* B rpa)M4ecKOM: CTPOUTH IpaMKU MO TAOIUYHBIM TaHHBIM, YTO 1aET BO3MOXKHOCTB TIEpeX0/1a K BBIABM)KCHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEX/1y BEIMUYMHAMHU (IIPU 3TOM YUMTENb IOKa3bIBa€T IPEUMYIIECTBO B BU3YaIM3allUU 3aBUCUMOCTEN MEX/1y BEIMUYMHAMU, HAIJIATHOCTh U
MHOTOMEPHOCTb);

¢* B BUAC MAaTCMAaTU4YCCKUX ypaBHeHHﬁZ JaBaTb MaTCMAaTHYCCKOC OIIMCAaHUEC B3aMMOCBA3HU BCJIIMYUH, MAaTCMAaTHYCCKOC O606H.I€HI/IC.

[Tepexon OT KaXx10To 3TaNa MpeAcTaBICHU HH()OpMALNU 3aHUMAET TOBOJILHO OOJIBIION IIPOMEKXYTOK BpeMeHH. B 8 kiaccax aToT npornecc
HE00XO0/IMM, HO B CTApIIMX KJIACCaX MOYHO OBUIO OBI 3TO BpeMsl IIOTPATUTh HA pelIeHue 0ojiee BaXKHBIX 3a7a4d. B aToM rutane nudpoeie mabopaTopun
CYIIECTBEHHO YKOHOMSIT BPEMS.

310 Bpemsi MOkHO noTpatuTh corsacHo ®I'OC Ha popmupoBaHue UCCIIEIOBATEILCKUX YMEHUN yUAIIUXCS, KOTOPBIE BBIPAXKAIOTCS B CJICTYIOLIUX
JNIEUCTBUSIX:

* ONIpE/ICIICHHUE TTPOOJIEMBI,

* IOCTAHOBKA MCCIICIOBATEIILCKOM 3a/1a4H;
¢ INTAaHUPOBAHUC PCHICHUSA 3a/1a4U;

* IOCTPOCHUE MOJICIICIH;

¢ BBIJIBUXKCHUEC THIIOTE3,

¢ OKCIICPUMCHTAJIbHAA IMPOBCPKA I'MIIOTE3;



¢ aHaJIu3 JaHHBIX 3KCIICPUMCHTOB UJIN Ha6HIO[[€HHfI;
* (opmynrpoBaHUE BHIBOIOB.
eas n 3agaun:

1. Peanu3zanus oCHOBHBIX O6H.[CO6paBOBaTCJ'II>HI>IX IIporpamm 110 y‘l€6HI>IM npeamMeTam GCTGCTBCHHOHaquOﬁ HaIIpaBJICHHOCTH, B TOM YHUCJIC B paMKax
BHeyquHOﬁ ACATCIIBHOCTH 06yqa101u14xc;[;

2. BBEJICHHE COBPEMEHHBIX CPEJCTB O0YUEHUS U BOCIIUTAHUS JIJIs U3y4eHUs (B TOM YHCIIE KCIEPUMEHTAIBHOI0) TUCHUILUIUH (MOTyJIek)
€CTeCTBEHHOHAYYHO! HAINPaBJICHHOCTH NIPU PEAIM3alii OCHOBHBIX 00I1€00pa30BaTeNIbHBIX MMPOTPAaMM H JONOJHUTEIBHBIX 00111€00pa30BaTENbHBIX
porpamMMm, B TOM YHKCIIE JJISl pACIIUPEHUS COACPIKAaHUS YIeOHOTO IpeaMeTa « X UMHUSD.

3. BOBJICUCHHE yqalmuxcs B IPOCKTHYRO ACATCIIBHOCTD
Mecto Kypca B 06pa30BaTeJIbHOM nmpouecce:

[IporpaMMa BHEYpOUHOH I€ATEIHHOCTH «JKCIEePUMEHTAIBLHAS XUMHS» pazpaboTaHa Uil yyammxcs 9-ro kjacca u paccuuTan Ha 34 yaca.
(IpoBe/IeHNE 3aHATHUN B TEUCHUHU BCETO YICOHOTO TO/Q).

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI
JIN4HOCTHBIE Pe3yJIbTAThI
olpeieIeHne MOTHBALMU U3YYeHUs y4eOHOro MaTepuala,;
OLICHMBAHME yCBAaHBAaEMOro yueOHOro Marepuaiia, UCX0/1sl U3 COLMANIbHBIX U JINYHOCTHBIX LIEHHOCTEH;

IIOBBIICHUE CBOCTO O6paSOBaTeHBHOFO YPOBHA U YPOBHA T'OTOBHOCTHU K U3YYCHHIO OCHOBHBIX HCTOPUYCCKUX CO6I>ITI/II71, CBA3aHHLIX C PA3BUTUEM
XUMHHU 1 O6H.[€CTBa;

3HAHKE NIPABUJI IOBE/ICHUS B UYPE3BbIYANHBIX CUTYALIMSIX;

OLIEHUBAHMUE COLUAIbHON 3HAYMMOCTHU NpOQeccui, CBA3aHHBIX C XUMUEH;

BJIaJICHHUE MIPAaBUIaMU OE30MIaCHOTO OOpAIIEHUs ¢ XMMUYECKIMHU BEIIECTBAMH U 000PYZAOBaHUEM, IPOSIBICHUE SKOJIOTUIECKOM KYIbTYPHI.
MetanpeamMeTHble pe3yJabTaThl

PeryassituBubie YY/1 ;



1esenoaraiue, BKI0Yas MOCTAHOBKY HOBBIX IIeJIeH, mpeoOpa3oBaHue MPAKTHUECKON 3a7]auil B TO3HABATEIHHYIO, CAMOCTOSITEIILHBIN aHAIIN3
YCIIOBHIA JOCTHIKEHUSI LIETM HAa OCHOBE Y4€Ta BBIJCIICHHBIX YUUTEIIEM OPUEHTHPOB JCHCTBUS B HOBOM YU€OHOM MaTepuale; INIaHUpOBaHUE Ty TH
JNOCTUKEHMS LIETIEH;

yCTaHaBJICHUE LIEJICBBIX IPHOPUTETOB, BHIACICHUE AJIbTEPHATHBHBIX CIIOCOOOB JOCTIXKEHUS LI U BBIOOP Hanbosee 23 PeKTHBHOTO CIIOco0a;
YMEHHE CAaMOCTOSITEIIbHO KOHTPOJIUPOBATH CBOE BPEMsI M YIIPABJISITh UM
;  YMCHHE NIPUHUMATH PEIICHHS B IPOOIIEMHON CUTYALIUH;
IIOCTaHOBKA y4eOHBIX 3a]1a4, COCTaBJICHUE TUIAHA M IIOCIIeIOBATEIEHOCTH JICHCTBHH;
opraHusanus pabouero MecTa IpH BBIIOJIHCHUH XUMHYECKOTO SKCIIEPUMEHTA;

IPOTHO3UPOBAHKE PE3yJIbTATOB 00yUYCHHsI, OLICHUBAHNE YCBOCHHOTO MaTepralia, OleHKa KaueCTBa U YPOBHS MOJTYYCHHBIX 3HAHUW, KOPPEKIIUS
TUTaHa B crioco0a IeHCTBHS TPH HEOOXOAUMOCTH.

ITo3naBartenbHbie YY /:
MIOWCK U BBIZICTICHHE UH(POPMALINY;
aHaJIM3 yCIOBUI U TpeOOBaHMIA 3a1a41, BBIOOP, COMOCTaBICHHE M 000CHOBaHHE CIIOCO0a peIeHHS 3a1a4H;
BbIOOp Hanbosee 3P EeKTUBHBIX CIOCOOOB PEIICHUS 3a/1a41 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;
BBIJIBIDKCHNE 1 000CHOBAHHE TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKy;
CaMOCTOSITEIIFHOE CO3/IaHUE AITOPUTMA ACATEIHHOCTH IPU PEIICHUH MPOOIIEM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa;
YMEHHUS XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOHCTBAM;
OTMCBHIBAHUE CBOMCTB: TBEPIIBIX, KUIKHX, Fa3000pa3HBIX BEUIECTB, BBIICICHNE UX CYIIECTBEHHBIX MPU3HAKOB,

n300paKeHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBIO XHMUYECKUX (POPMYII U CYIIITHOCTA XUMHUYECKUX PEAKIHHA C TIOMOUIHI0 XUMHUECKUX
YpaBHEHUH;

IpOBEICHUE HAOIIOJCHUI, OMCAHNE IPU3HAKOB U YCIIOBUH TEUCHHUS XUMUYECKUX PEAKIMi, BBIMOJHEHHE XMMUYECKOTO SKCIIEPIMEHTA, BEIBOJIBI HA
OCHOBE aHAJIN3a HAOIIOICHUH 32 SKCIIEPUMEHTOM, PEIICHHE 33/1a4, MTOJyYeHUEe XUMHUYECKOW HHPOPMAIIUU U3 Pa3IMYHBIX HCTOYHUKOB;

YMCHHUEC OPTaHHU30BbIBATb UCCIICAOBAHUEC C LICIIbIO ITPOBCPKU I'MIIOTE3;

YMCHHUC ACTIATh YMO3AKIIIOUYCHUSA (I/IHI[YKTI/IBHOG u 110 aHaJIOFI/II/I) U BBIBOJbI,



YMCHUC 00BEKTUBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX IMPOUECCAX, KPUTUICCKU OTHOCUTHCS K HCGBZ[OHay‘{HOfI I/IH(l)OpMaLII/II/I.
KommynukatuBubieYY /1
IMOJIHOC U TOYHOC BBIPAKCHUEC CBOUX MBICJIEH B COOTBETCTBHH C 3aaa4yaMi 1 yCIIOBUAMHU KOMMYHUKAIIUU,

aJICKBaTHOE MCIIOJIh30BAHUE PEUYEBBIX CPEACTB IS YYacTUs B IUCKYCCUU M apTyMEHTAIMH CBOCH TIO3HIIMU, YMEHHUE TPEICTABIATh KOHKPETHOE
CoJIepKaHue C COOOIIICHUEM €r0 B MMCbMEHHOM U YCTHOU (popMe, OTIpeieieHUE CIIOCO00B B3aUMOJICHCTBHUS, COTPYTHUYECTBO B TIOUCKE U cOOpe
nHpopManuu;

OIpeJIeJIeHUE CITI0COO0B B3aUMOJICHCTBHUS, COTPYTHUYECTBO B TIOUCKE M cOOpe WHPOpMALINH, YIaCcTHE B JUAJIOTE, TUTAHUPOBAHKUE OOIIMX CITIOCOO0B
pa6OTbI, IMPOABJICHUC YBAKHUTCIBHOI'O OTHOMICHUA K APYTUM YHAIIUMCA; OTMCAHHUEC COACPIKAHUS BBIITOJIHACMBIX HeﬁCTBHﬁ C ICJIBIO OPUCHTHUPOBKU B
HpEeIMETHO- IPAKTUYECKOI JIeATeIbHOCTH; YMCHUS YYUTHIBATh PA3HbIC MHECHHS M CTPEMHUTHCS K KOOPANHALIMN PA3INYHbBIX MO3HULHUHA B COTPYTHUICCTBE;

(GopMynHpoBaTh COOCTBEHHOE MHEHHE M MTO3HIIUIO, APTYMEHTHPOBATh U KOOPMHUPOBATH €€ C MO3ULUSIMU TAPTHEPOB B COTPYTHHUYCCTBE MPH
BBIPAOOTKE OOIIETO PEeIICHHsI B COBMECTHOM JICATEIIEHOCTH;

OCYILECTBIIATh B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aHMOIIOMOLIb;
IUTAHUPOBATh OOIIHE CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OIICHKY JECHCTBHIA NapTHEPA, YMETh yOSKIaTh;

UCIIOJIb30BAaTh a/ICKBATHBIC SI3BIKOBBIC CPEJICTBA JJII OTOOPAKEHUSI CBOUX YyBCTB, MBICJICH, MOTHBOB U TIOTPEOHOCTEH; OTOOpaKaTh B peuu
(ormucanue, 0OBSICHEHUE) COJIEPIKAHIE

COBEpIIAeMbIX JICHCTBUH, KaK B (hopMe TPOMKOIl COMaNM3UPOBAHHON PeyH, Tak M B (hopMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHIIHIO, UCIIOJIB3Ysl CPEJCTBA YCTHOW U MMCbMEHHON KOMMYHHUKAILIUU TPH paboTe ¢ TeKCTaMH yaeOHHKa U
JIONOJTHUTEIBHOM JINTEpaTypoil, CIpaBOUYHBIMU TaOIHULAMH, IPOSBIISITh TOTOBHOCTD K YBaXKEHUIO HHOM TOUYKH 3PEHUS PU 00CYKICHUU PE3yJIbTaTOB
BBINOJIHEHHON Pa0OTHI.

IIpenmeTHble pe3yJbTaThl

OOyuaromuiics Hay4uTCs:
IPUMEHSATh OCHOBHBIE METO/IbI TO3HAHMS: HAOJIIOICHNE, U3MEPEHUE, SKCIIEPUMEHT;
OIHCBIBATh CBOMCTBA TBEPBIX, KUAKHX, ra3000pa3HbIX BELIECTB, BBIJEIAA UX CYIIECTBEHHbIE IPU3HAKY;
PacKpbIBaTh CMBICII 3aKOHA COXPAHEHHUsI MacChl BELIECTB, AaTOMHO-MOJIEKYJISIPHOM Teopuu;

pas3iiniaTtb XUMHYCCKUC U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA,



Ha3bIBAThb IMPU3HAKU U YCIIOBUSA NPOTCKAHHUA XUMUUYCCKHUX peaKLII/If/'I;
coOJr0aTh MpaBuiia 0e30MacHOM pabOTHI IPH MPOBEICHUH OIBITOB;
MOJIb30BATHCS JIAOOPATOPHBIM 00OPYAOBAHUEM H TTOCYI0M;

I10JIy4arThb, CO6I/IpaTI> F33006p213HI>Ie BCHICCTBA U PACIIO3HABATDL UX; XaAPAKTCPHU30BATb (bHBPI“IeCKI/Ie 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HCOPraHU4CCKUX CoeI[HHeHHﬁ, IIPOBOAUTH OIIBITHI, HOATBCPIKAAOIINC XUMHNYCCKHEC CBOMCTBA HN3YUYCHHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,

PacCKpBIBATh CMBICI MIOHSITHS «PacTBOPY, BEIYHCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHOM
MAaCCOBOM J0JIEH pacTBOPEHHOTO BEILIECTBA;

XapaKTCPHU30BaTb 3aBUCUMOCTD (1)I/ISI/IIIGCKI/IX CBOMCTB BEIIECTB OT THUIIA KpHCTaHHHqCCKOﬁ peI_HéTKI/I, OIIpCACIIATL BUJ XUMHUYECKOM CBS3U B
HCOPraHU4CCKUX COCANHCHUSAX

paCKpI)IBaTB OCHOBHBIC ITOJIOKCHUA TGOpI/II/I BHGKTpOHHTquCKOﬁ Jucconuanuu, COCTaBJIATh ypaBHeHI/IH E)JIeKTpOJ'II/ITI/I‘-IeCKOf/'I Jucconuanuu KuciorT,
IeJI0YEH, COJIel U peakuii HOHHOTO OOMEHa;

PaCKpBIBATh CYIIHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, OIPCACIIATh OKUCIIMTEIb U BOCCTAHOBUTCIIb, COCTABJIATH YPABHCHUA
OKHCINTCIBbHOBOCCTAHOBHUTCIBHBIX peaKuHﬁ;

Ha3bIBaTh q)aKTOpI)I, BJIMAIOIIHUEC HA CKOPOCTH XHUMHYICCKOMN pPCaKkuuu;
XapaKTCPU30BaTh B3aAUMOCBA3b MCKY COCTaBOM, CTPOCHHUEM U CBOMCTBaMH HEMETAJIJIOB U MCTAaJlJIOB,

MPOBOJUTH OIBITHI MO MOJIYYEHUIO U U3YUYEHHIO XUMHYECKHUX CBOMCTB PA3JIMYHbIX BEILIECTB; IrPaMOTHO 00paIaThCcs C BEMIECTBAMU B
HOBCEIHEBHOU KU3HU.

OO0yuaroumuiicsi HOJy4UT BO3MOKHOCTh HAYYUTHCS:

BBLIBUT'aTh U MPOBEPATH IKCIICPUMCHTAJIBHO THITIOTE3bI O XUMHWYCCKUX CBOMCTBaxX BCIICCTB HAa OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XUMHWYCCKUC PCAKIIUHA, O XapAKTCPC U NPOAYKTAX PA3JINIHBIX XUMHUYICCKUX peaKI.[HfI;

XapaKTCPU30BaTh BEUICCTBA 110 COCTaBy, CTPOCHHIO U CBOfICTBaM, YCTaHaBJIMBATbh NPUIHUHHO-CICACTBCHHBIC CBA3U MCKAY AaAHHBIMU
XapaKTCPUCTHKAMH BCIICCTBA,

COCTaBJIATH MOJICKYJISIDHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HOHHBIM YPAaBHCHUAM;,

IMIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MMPOABJIATE OKUCIUTCIIBHBIC NJIKM BOCCTAHOBUTCIIBHBIC CBOICTBA C y‘-IéTOM CTCIICHCH OKHUCIICHUS 9JICMCHTOB,
BXOJAINIUX B €I'0 COCTAaB,



BBIJIBUTATH ¥ IIPOBEPSITH SIKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3Y/IbTaTaX BO3ACUCTBUS Pa3IMUHBIX (DAKTOPOB Ha U3MEHEHNE CKOPOCTH XUMHUYECKON
peakuuy;

HCIIOJIB30BATh HpI/IO6peTéHHI>Ie 3HaHUA JJIA SKOJOTHYCCKH I'PaMOTHOI'O ITIOBCACHUA B Opr>KaIOIH€ﬁ cpeac,

HCIIOJB30BaTh HpI/IO6peTéHHBI€ KJIIFOYCBBIC KOMIICTCHI WU IIPH BBIITOJIHCHUHA ITPOCKTOB U pCHICHUN yT-I€6HO-I/ICCJI€[[OBaT€J'IBCKI/IX 3aaa4 110 U3y4YCHUIO
CBOfICTB, crmoco0oB IMOJIYYCHHUA U PACIIO3HABAHUA BCUICCTB,

00BEKTHUBHO OLICHUBATb PIH(i)OpMaI_II/II-O 0 BCHICCTBAX U XUMHWUYCCKUX IIPOLCCCAX;

0CO3HABATh 3HAYCHHUE TEOPETUUECCKUX 3HAHUN 110 XUMHH JIJIs1 TPAKTUYECKOMN JEATEIHbHOCTH YEIOBEKa; CO3/aBaTh MOJIEIHM U CXEMBI JIJIsl PEIICHHS
y4eOHBIX U MIO3HABATEIBHBIX 33a4; TOHUMATh HE0OXOIUMOCTh COOTIOCHMSI MPEANMMCAHNHN, IPEJIaraeMbIX B HHCTPYKIIHSIX IO UCITOJIE30BAHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMHH U JP.

Conepxkanue nmporpaMMmbl «IKCHEPUMEHTAIbHAS XUMMS»
9 kiaacc (34 yaca, 1 yac Heges10)
BBenenne B kypc «OKcriepuMeHTaIbHAs XUMUA-9» (2 1)
Beoaubii nncrpykrax no Th. Xumus — Hayka 3KCIiepUMEHTaIbHAs.

JemoHcTpannoHHbIl dKcriepuMerT Ne 1. O3HakomileHUE ¢ 1a00paTOPHBIM 000pyI0BaHUEM; PUEMBI O€30TIaCHON pabOTHI ¢ HUM. BxoaHOe
TECTUPOBAHUE 10 TEOPETUUECKUM U MPAKTUUECKUM 3HAHUSIM 32 8 Kj1acc

Paznen 1. MHoroo0pasue XuMHYECKHX peaKkiuii B IKCNEPUMEHTAJIbLHOM XumMuu (7 1)
Tema 1. Xumnueckue peakuuu (3 1)

ITpaktruyeckas padora Ne 1 «IIpaBuia TexHUKH 0€30MaCHOCTH MPpHU paboTe ¢ 1abopaTopHbIM o0opyaoBaHueM. llpaBuia nonab3oBaHus
HarpesaTeNbHbIMU ycTporicTBaMn» OBP B skcniepuMeHTaIbHON XUMHUH JlaGopaTOpHBIii ONBIT
Nel «M3yueHue peakiuu B3auMOJICHCTBUSI CyIb(UTa HATPHUS C IEPOKCUIOM BOJIOPOIA

TemnoBoit a3 ekt xumudeckux peakuuid. [loHsTHE 00 3K30- ¥ SHAOTEPMUUECKUX peaknusix. JleMoHcTpannoHHbIi onbIT Ne 2 [Ipumepsl 3K30- |
SHIOTEPMHUUECKUX peakiuil. JlemoHcTpannoHublii onbIT Ne 3 «TemoBoit addekt pacTBoperns BemecTB B Boje» CKOPOCTh XMMHUYECKUX PEAKIIUA
Hemonctpannonnsiii onbIT Ne 4 BzauMozeiicTBue IIMHKA C COJITHOW W YKCYCHOW KHCIIOTaMu. BzaumojelcTBHe rpaHyJUpPOBAHHOTO ITMHKA U
LIMHKOBOI MbUIM C COJISIHOM KucinoToi. BzaumopeiictBue oxcuaa meau(ll) ¢ cepHoil KuCioTON pa3HOM KOHUEHTPALMU MPU Pa3HbIX TeMIepaTypax.



[Ipaktryeckas pabora No2. VzyueHnue BIUSHUS yCIOBHIA IPOBEICHUS XUMHUECKOW PEaKIIUU HA €€ CKOPOCTb.
Jlaboparopusiit onbiT Ne2 «CpaBHUTENIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEILHOM CITOCOOHOCTH METAIIIIOB)

IToaroroBka x ' 1A

Tema 2. JaeKTpoJuTHYECKAN qUcconHanus (4 1)

DNEKTPOIUTHYECKAs JUCCOLMALUs — [NIABHOE YCIIOBHE IIPOTEKAHNS PEAKLUI B paCTBOpax.

JlemoHcTpanroHHbIM onbIT NeS McnblTaHre paCTBOPOB BEIIECTB HA JJIEKTPUYECKYIO ITPOBOJUMOCTb.

JleMOHCTpannOHHBIN ONbIT Ne6 «DIEKTPOIUTHI U HEIJIEKTPOIUTHD) DIEKTPOIUTHUYECKAs JUCCOLMALUS KUCIIOT, WEN0YEeH U COJIeH.

JlaGopatopusiii onbIT Ne 3. «CunbHbIE U citadble AIeKTpoauThy OnpeneraeHne KUCIOTHOCTHOCHOBHOCTH CPE/IbI MOYYSHHBIX PACTBOPOB C TIOMOIIBIO
VMHJMKATOpa U 1aT4uKa 3JIEKTPOIPOBOJIHOCTH

JlaGopaTtopHblii onbIT Ne 4 «3aBUCUMOCTH JIEKTPOITPOBOTHOCTH PACTBOPOB CHIIBHBIX AJICKTPOJUTOB OT KOHIICHTPAIIMA HOHOBY» Peakinu HOHHOTO
oOMeHa.

JlaGopatopusrii ontbIT Ne 5 «B3aumoneiicTBre ruipokcuaa 6apus ¢ cepHoii kucinotoi» Jlaboparopusiii onbiT Ne 6 Peakninun oOMeHa Mexay
pacTBOpaMu JIEKTPOJIUTOB.

[TpakTuueckas pabota Ne3. «Onpenenenrne KOHIEHTPAIMU COJIH 110 3JIEKTPOIIPOBOTHOCTH PACTBOPA»

ITonroroska xk 'TA

[TpakTuueckast pabota No4. PenieHue sKkcriepuMeHTaNbHBIX 3a/1a4 110 TeMe «DIeKTPOIUTHYECKas Auccoruanus». Th
TecToBbIil KOHTPOIIB IO pa3neny «MHOT00Opa3ne XUMUYECKUX PEAKIi B SKCIIEPUMEHTAILHOW XHUMUN

Pa3pnen 2. [IpakTMKyM N0 M3y4eHHIO CBOMCTB MPOCTHIX BeLIECTB: HEMETAJIOB M METAJLJIOB, X coequHeHui ( 204)
Tema 3. CBoiicTBa rajioreHoB (2 4)

["anorensr: pusnueckue u xumMudeckue cBoiictBa. CoeJMHEHHsI raoreHoB. XyiopoBoaopo Jlabopatopusiit onbiT No7 PacrosnaBanue consiHOM
KHCIIOTHI, XJIOPHI0B, OPOMUIOB, HOAUIOB U HO/A.

Jlaboparopusrit oneiT Ne8. OtOenuBaronye CBONCTBA XJIopa .

JlabGopaTtopusblii onbiT Ne9. B3auMHOE BBITECHEHHE TAJIOTEHOB U3 pacTBOPOB uX cojeil [IpakTudeckas padora Ne 5. «Onpenenenue copaepraHus
XJIOpUJI-MOHOB B MUTheBOM Boae» I[loaroroska k 'MA



Tema 4. CBoiicTBa kucaopoaa u cepsl (4 4)

Kucnopon: nosryueHne u XuMU4eCKUe CBOKNCTBA.

JemoncTpannonHblii onbIT Ne 7. «[lomydenune u coOupanue KHCIopoa B 1a00paTOpUu M 3aI0THEHHE UM Ta30METPay
JlaGopatopuslii onbIT NelO. «I"opeHue cepbl Ha Bo3ayxe U B kuciopoze» Cepa. XuMudyeckue CBOUCTBA CEpBI.

JlemoHcTpanroHHbIN onbIT No7. AjutoTponHble Moaudukanuu cepbl. O3HaKoMIIeHHEe ¢ oOpa3lamMu cepbl U €€ IPUPOJHBIX COEAMHEHUM.
CoenuHeHHs cepbl: CEpOBOAOPO, CEpoBOAOpOaHas kucnoTa. Cynbduabl.

HemoncTtpannoHHbii onbIT Ne§ OOpa3iel mpupoaHbIX cyiabGuaoB u cynbdatos. JlabopaTopusiii onbiT Nell KadecTBeHHble peakuuu Ha Cylb(ui-
noHsl B pacTtBope. CoenuHeHus ceprl: okcug cepsl (IV), cepHucTas KUCI0Ta U €€ COJIH.

JlaGopatopusriii onbIT Nel2 KauecTBeHHBIE peakuuu Ha cylb(uT- noHBI B pacTBope. CoennHeHus cepbl: okcua cepsl (VI), cepHas Kuciora u ee
CcoJIn.

Jlaboparopusriii onbiT Nel3 KadyecTBeHHbIe peakuuu Ha cylbdar-uonsl B pactBope. CBOICTBa CepHON KUCIOTHI.
JlaGopatopuslii onbIT Nel4 M3ydueHne CBOHCTB CEPHOM KUCIOTHI

IToaroroBka x ' 1A

Tema S. CBoiicTBa a3ora u ¢ocdopa (5 u)

A30T: (pu3HUecKre U XUMUYECKUE CBOMCTBA. AMMUAK.

Hemonctpanronnsiit onbIT Ne9 Th Ilonyuenne amMMmmuaka ¥ €ro pacTBOpeHHE B BOJE.

Jlaboparopusiit ombiT Ne 15 «OcHoBHBIE cBOMcTBa aMmuakay CoJii aMMOHHSL.

Jlaboparopusiit onbiT Nel6 B3anMopeiicTBue coiieit aMMOHUS CO IesodaMu A30THAsi KUCIIOTA.

Jlaboparopuslii onbiT Ne 17. 3ydyeHne cBONCTB a30THON KHUCIOTBI

[TpakTuaeckast padora Ne 6. «OnpeneieHne HUTPAT-MOHOB B MTUTaTeIbHOM pacTBope» Coii a30THOW KHCIIOTHI — HUTPATHI.
Jemonctpannonsblil onbIT Nel0 OOpasibl NpUPOAHBIX HUTPATOB U (ocdartos.

JlaGopatopssrii onibIT Ne18 O3HakoMIIeHUE ¢ a30THBIME U ochOpHBIMU yaoOpeHusiMH. PacriozHaBaHue a30THBIX yao0penuit. @ocop. CoequneHus
docdopa: okcun hocdopa (V), oprodhochopHnas kuciora u ee con. DochopHbIe yaoOpeHUs

HemoncTpannonHbiid ombIT Nel1 O6pasnsl kpacHoro docdopa, okcuna dochopa (V), mpupoasbix hocdaTos.



JlaGopatopusiii onbIT Nel8 «l"openne cepsl u Gocopa Ha BO3AyXE U B KHCIOPOILH»

IToaroroBka x ' 1A

Tema 6. CBoiicTBa yriepoaa u kpeMHus (4 1)

VYraepon, ¢usnueckue cBoiicTBa. AJUIOTpOIUs yriepoja: aiMas, rpagur, kapOouH, ¢pysuiepeHbl. XMMHUUECKUEe CBOMCTBA yriepona.

JemoHcTpannoHHbIH onbIT Nel2 Mozenn KpHCTAIHYECKUX peméTok anMasza U rpadurta. OKCHIBI yriiepoaa. YTapHbIH M YTICKUCIBIA Ta3bl.
VYronbHast KHCIIOTa, KapOOHATHI

JlemoHcTpannoHHbIN onbIT Nel13 O6pa3ibl mpupoaHBIX KApOOHATOB M CHUIIMKATOB.

JlaGopatopusiii onbIT Ne19 KauecTBeHHast peakiysi Ha yIJIEKHCIBIA ras.

JlaGopaTtopHsbiii onbIT Ne20. KauecTBeHHass peakius Ha KapOOHAT-HOH.

Jlaboparopusrit onbiT Ne 21 «B3anmoaeiicTBie H3BECTKOBOM BOBI C YTIICKHCIIBIM Ta30M»»

[Ipaktrueckas pabota Ne7. «Ilonyuenne okcuaa yraepona (IV) u usyuenue ero cBoiictB. PacnoznaBanue kapobonatoB». Kpemuuii u ero coeiuHeHusI.
JlaboparopHsblii (3aHMMAaTETBHBIN) OMBIT Ne 22 «BeIpanuBanue BOIOPOCIICH B CHIIMKATHOM KJIEe)

[Toaroroska xk T'MA

KontponbHoe TecTupoBanue no noapaszaeny «lIpakTukym 1o u3y4eHuro0 CBOMCTB MPOCTBIX BEUIECTB HEMETAUIOB UX COCIUHEHUID)

Tema 7. O61ue 1 UHANBUAYAJIbHBbIE CBOMCTBA METAJLJIOB (5 1)

O6mue ¢puznyeckrue 1 XMMUYECKUE CBOWCTBA METAIJIOB: PEAaKIMU C HeMeTalllaMu, KUCIOTaMH, CoJiiMU. BoccTaHoBUTEIbHBIE CBOMCTBA METAILIIOB.
DNEKTPOXUMHUECKUN Psijl HAMIPSDKEHUN METaIJIOB.

Jlaboparopusrit onbiT Ne23. B3auMoelicTBHe METAJUIOB C pacTBOpaMu coJieid. BanmmojeiicTBie MeTauioB (MarHus, IMHKA, JKele3a, MEeIIN) C
pacTBOpaMu KUCIIOT

JlemoHcTpannoHHbiil onbIT Nel4. M3yuenne oOpas3nos meramioB. lllenounsie metanbl. CoeiMHEHNS IETOUHBIX METAIIJIOB
JemoHcTpanroHHbli onbIT Nel5 B3aumoaeicTBUE MIEIOYHBIX METAIIOB ¢ BOJOH. CBOMCTBA LIEIOYHO3EMENbHBIX METANIOB U UX COETUHEHUI.

JlemoHCTpanoHHbIH onbIT Nel6 B3aumMoaeicTBre MIETOYHO3EMENIBHBIX METAUIOB € BOJOW. OOpa3Ibl BAKHEHIIIMX MIPUPOTHBIX COCIMHEHHH MarHus,
Kasnpust. CBOMCTBA COEAMHEHNI KAIbIU. JKECTKOCTEL BOIBI

JlaGopatopuslii onbIT Ne24. O3HaKOMIIEHHE CO CBOMCTBAMH M IPEBPAIICHUSMH KapOOHATOB M THUAPOKAPOOHATOB.



JlabGopaTtopubiit onibIT Ne25. VcTpaHneHue KeCTKOCTH BOJIBI B JOMAIITHUX YCIOBUAX

CaoiicTBa anmomMuHus. AMQOTEPHOCTh OKCHIA U TUAPOKCHUIA ATIOMHUHUS.

JlabopaTtopusbiit onibIT Ne26. [loydenre ruapokcuaa aalOMHUHUS M B3aUMOJCHCTBHE €ro C KUCIOoTaMH U mienodamu. JKeneso.
JemoncTpannonHbiid onbIT Nol7. O6pasusl pyn xene3a. CkuraHue xeiesa B KHUCIOPO/E.

Jlaboparopusrit onbiT Ne 27. « OKuCICHHE kKee3a BO BIaKHOM Bo3ayxe» CBONCTBA COSAMHCHHI Kelle3a: OKCHIOB, THAPOKCHIOB U coeid xkene3a(ll u
).

Jlaboparopusiii onbiT Ne28 ITonyuenue rugpokcuos xene3a(ll) u (III) u B3aumoaeiicTBie UX ¢ KUCIOTaMH U HIEI0OYaMHU.
[TpakTudeckast pabora Ne§. PemreHne KCepuMEHTAIBHBIX 3amad 1o Teme «OOIue M HHIUBUyadIbHbIC CBOMCTBA METAIIOBY.
ITonroroska x A
KoHntposbHOE TecTupoBanue no noapaszaeiny «I[IpakTukym 1o u3y4eHHIO CBOMCTB IIPOCTHIX BEIIECTB METAILUIOB UX COCIUHEHUN»
Pa3nea 3. OcCHOBBI ONIBITHO-IKCIIEPUMEHTAJIBHOM M POEKTHOM JesiTeIbHOCTH (S 1)

Texuuka 0€30MacHOCTH ITIPH BBITOJHCHHUU CaMOCTOATCIIBHBIX ONIBITOB U SKCIICPUMCHTOB B JOMAIIHUX YCIIOBHUAX U C UCITIOJIb30BAHUEM O60py,I[OBaHI/I$[
XUMUYECKOH J1abopaTopumu.

[TpakTryeckas padora Ne9. ObparieHue co cTekiIoM (crudaHue CTEKISIHHONW TPyOKH, M3TrOTOBJICHUE: TTUIETKN; KaWUISIPOB; IPOCTEHIITNX Y3JIOB;
IPOCTEHINX MPHOOPOB) XMMHUYECKUH aHAIN3: KaUeCTBEHHBIM U KOJTMYECTBEHHBIN TeopeTHUecKre OCHOBBI ONBITHO-3KCIIEPUMEHTAILHON U
NPOEKTHOMU e TEIbHOCTH.

Bb10op Tembl nmpoekTa.

[TnanupoBanue nestenbHOCTH. [loaroroska npoekra. Co0p nHbopManuu No JaHHOU TEMe.

MopenupoBaH#e TPOSKTHOH IeATeIbHOCTH. BhIMoMHeHNe yaeOHBIX TPOEKTOB, OMBITHO-IKCIEPUMEHTAIBHBIX PA0OT.
[TpakTuueckue padotsl Nel0-12 o TemaM MPOEKTOB y4yaIIuXcs

[TonroroBka yueOHBIX MPOEKTOB K 3aIIUTE

[IpomexxyTounas aTrecTanus.

3aiuTa NpoeKTOB

[TonroroBka k 'MA, BIIP: pemenue npakTuko OpueHTUPOBAHHBIX 3aJaHUN



[TonroroBka k 'MA, BIIP: pemenue npakTuko OpueHTUPOBAHHBIX 3aaHUN

O606H.I€HI/Ie, CUCTCMATHU3alMA U KOPPCKIHA 3HaHHUH yqamuxces 3a Kype ((SKCHepI/IMCHTaJ'ILHaH XUMUA», 9 knacc.

DopMBbI KOHTPOJIS
®opmupoBanue MKT-koMneTeHTHOCTH 00y4daroImuxcst
YYeHUuK Hay4uTCs:

- HCIIOJIB30BaTh Pa3HbIC MPUEMBI TOMCKa HHPOPMAIIMK Ha TIEPCOHAILHOM KOMIThIOTEPE B 00pPa30BaTEILHOM IPOCTPAHCTBE C UCIIOJIE30BAHUEM
obopynoBanus TUGPOBOH JIaAOOpaATOPHH;

- HCTIOJIB30BATh Pa3IMYHbIC CIIOCOOBI XpaHEHUS U BU3yaIU3alllK HH(OpMAaLIUY, B TOM YHCIe, B rpaguueckoit hopme
@®opMHUpPOBaHHE KOMIIETEHTHOCTH B 00JIaCTH ONBITHO-IKCIIEPUMEHTAJILHON U MPOEKTHOM 1eATeIbHOCTH

VYyennk HAay4YUTCA IIJIAHUPOBATH WU BLIIIOJIHATH yT-I€6HO€ HUCCICIOBAaHUEC U y‘-IG6HBIfI ITPOCKT, UCIIOJIb3Ys O60py&OBaHI/I€, MOZACIIN, METObI, IPUCMBI,
aZICKBATHBIC HCCJ'IG,Z[y@MOfI HpO6J’I€M€. Yyenuk MMOJIYYHUT BO3MOKHOCTb HAYUUTHCA CaMOCTOATCIIBHO 3a1yMbIBATD, INIAHUPOBATH U BBITIOJIHATD yqe6Hoe
HCCIICIOBAHUC, y‘l€6HI>II71 n COI_[I/IaJ'ILHHﬁ IIPOCKT I10 GCTGCTBGHHOHaquOﬁ HaIIpaBJICHHOCTH.

Y4er pe3yibTaTOB BHEYPOUHO 1eATEIbHOCTH

@opMBI U NEPUOANYHOCTH KOHTPOJISA

Bxo1HO KOHTPOJIb MTPOBOIUTCS B HAa4aje y4eOHOTO roJia JUIsl IPOBEPKH HAYaIbHBIX 3HAHUN U YMEHUI 00ydJaronuxcsl.
Texyiuii KOHTPOJIb IPOBOAUTCS HA KaXKJAOM 3aHATUU B (POpME NIEAArorn4eckoro Habro1eHHUS.

TecToBBIM KOHTPOJIb OCYIIECTBIISIETCS 110 OKOHYAHUU U3YYEHUS KAKI0TO pa3aena.

HpOMe)KYTO‘-IHaﬂ arrecrauusa NpoOBOAUTCA B KOHIIC yT-I€6HOFO roza B (1)OpM€ 3alUTHI IIPOCKTA, IMO3BOJIACT IMPOBCCTU aHAJTIU3 PE3YJIbTATUBHOCTH
OCBOCHUA O6y‘laI-OH_II/IMI/IC$[ OCHOB OHLITHO—SKCHepHMeHTaHBHOﬁ n HpOGKTHOﬁ ACATCIIbHOCTH JAHHOT'O KypcCa BHeyquHOﬁ ACATCIIBHOCTH
<<9KCH€pI/IMeHTaJ'II>Ha${ XUMMU).

KpnTepnn OLICHKHU PE3yJbTAaTOB OCBOCHUS NPOrpaMMBbI Kypca

PaGota oOyuaromuxcs oleHuBaeTcs Mo TPEXYPOBHEBOM 1IKaje, MPeAnoararoiiei HajJudue CIeIyOIMUX YPOBHEH OCBOCHUS TPOrPaMMHOTO
MaTepralia: BBICOKHM, CPEHUM, HU3KUU.



Bbicokuii ypoBeHb: 00yUJaronIHiics JEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTD U 3aMHTEPECOBAHHOCTH B 00Pa30BaTEeIbHON JACATEIBHOCTH,
MPOSIBIISIET MHULIMATHBY, HE IPOITYCKACT 3aHATHS 0€3 yBaKUTEIbHOU PUYHHBL, IEMOHCTPUPYET BHICOKHI YPOBEHb 3HAHUH 1

KOMHCTCHHHﬁ, BJIaZICCT HAa BBICOKOM TBOPYCCKOM YPOBHC HpI/IO6peTéHHHMI/I B X0€ U3YUCHUA TPOTpaMMbl YMCHHUAMU U HABBIKAMU

CpenHuii ypoBeHb: 00y4JaOImuUics JEMOHCTPUPYET OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00Pa30BaTEIbHON ACSITEILHOCTH, TIPOSBIISET
XOPOIIUH YPOBEHb 3HAHUI U KOMIICTCHIINN; MHUIIUATHBBI HE TIPOSIBIISET, HO CIIOCOOCH MOJICP)KUBATh HHUIIMATOPA B TIPEIaracMOM I10JIe
NeSTeNbHOCTH, B JOCTATOYHOM CTENEHH BIIaJICeT MOTy4aeMbIMU B XO/I€ U3YUYCHHSI IPOTPaMMbl YMEHUSMHU U HaBBIKAMHU;

Hu3kuii ypoBeHb: 00y4Jaronuics JIeMOHCTPUPYET HEJTOCTATOYHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTL B 00Pa30BaTEIBLHON JCSATCILHOCTH,
MOCEIIACT 3aHATHUS OT CIIydas K CIy4aro, TOKa3bIBaeT YIOBICTBOPUTEIIBHBIN YPOBEHb 3HAHUI U KOMIICTCHIIUM, B IICJIOM CJIa00 BJIaIeeT MOTy4aeMbIMH
B X0JI€ U3y4YEHUS NMPOTPAMMbl YMEHHUSIMU U HABBIKAMH.

@®opMblI pe3yJIbTATOB OCBOECHHS IPOrpaMMbl BHEYPOUYHOM 1eATeILHOCTH:
1. OT™MeTKa YpOBHS IOCTHKEHUH 00yUaIOIMIEToCs B JIMCTE TIEarorHIeCcKOro HaOJIk0ICHNUS;

2. 3anucu B xKypHase yuéTa 0 pe3yJbTaTUBHOCTU y4acTHUsl 00y4aIOUIUXCs B MEPOIIPUATHSIX PA3HOTO BHUIa U YPOBHSI (IUILIOM, TPaMoTa,
05aroJapHOCTb, IPYroe);

3. 3anmcu B )KypHaie yuéTta 00 y4acTUU B BBIC3THBIX MEPOTPHUATHIIX
OueHka TecToBbIX padoT.
TecTsl, cOCTOAMINE U3 TSTH BOIPOCOB MOKHO HCITOJIB30BATh MOCIIE U3YUCHHUS KaXKI0TO MaTepraia (ypoka).
Tect n3 10—15 BOnpOCOB UCIIONB3YETCS AJIs IEPUOANUESCKOTO KOHTPOJIS.
Tect n3 20 BonmpocoB HEOOXOAUMO UCIIOIB30BATh JIJIsl MTOTOBOTO KOHTPOJIS.
Ouenka pegepara.
Pedepar onennBaercst o CIEAYIOMIMM KPUTEPHSIM:
* coOI0IeHNe TPpeOOBaHUH K ero 0hOPMIICHHUIO;
* HEOOXOUMOCTh M IOCTATOYHOCTD JJIsi PACKPBITHS TEMbI IPUBEICHHON B TEKCTE pedepara HHPOpMaLIUY;
* YMEHHE 00Yy4aromerocsi CBOOOHO U3JIaraTh OCHOBHBIE UCH, OTPaXKEHHBIE B pedepare;

* CITOCOOHOCTbD 06yqa101ueroc;1 IOHATH CYTb 3a/1aBACMbIX HJIICHAMHA aTTECTAllMOHHOM KOMUCCHUU BOIIPOCOB U C(bOpMyHHpOBaTB TOYHBIC OTBCTHI HA HUX.



Ouenka npoexra.

[TpoekT oleHHUBAETCS MO CIASAYIOIINM KPUTEPHSIM:

* cobmroenue TpeboBaHmii K €ro 0OpMIICHHIO;

* HEOOXOIMMOCTb U JJOCTATOYHOCTD ISl PACKPBITUSI TEMbI IPUBEICHHOM B TEKCTE MPOeKTa MHGPOpMAIUY;

* yMEHHE 00Y4aromerocsi CBOOOHO U3JIaraTh OCHOBHBIEC UCH, OTPAKCHHBIE B IPOCKTE;

* CIIOCOOHOCTH 00YYaIOIIErocs MOHATH CYTh 33J]aBaeMbIX WICHAMU aTTECTAIIMOHHOW KOMUCCUH BOIIPOCOB U CPOPMYITUPOBATH TOUHBIE OTBETHI HA HUX.
TemaTHKa HCCI€10BATEIBLCKUX U IPOEKTHBIX PadoT ¢ HCMOJIb30BaHMeM 000py1oBanus nenTpa «Touka pocrax:

1. I/I3yquHe HICJIOYHOCTH PA3JIMYHBIX COPTOB MbLIda U MOIOIIUX CPCACTB.

2. nukaTopHble CBOMCTBA Pa3JIMYHBIX pacTeHU U 1IBeTOB (¢ onpeneneHrueM pH pactBopos). 3. OnpeneneHnue KauecTBa XJIeOONEKapHOH MyKH U
xJe0a.

4. OmnpeneneHue KauecTBa KUCIOMOJIOYHBIX ITPOTYKTOB.

5. Onpenenenrie 3aBUCUMOCTU U3MeHeHUs pH 11e1pHOro 1 macTepru30BaHHOTO MOJIOKA OT CPOKOB XPaHEHHUSI.
6. N3ydenune 3(heKTUBHOCTH PA3ITUIHBIX COJIEBBIX I'PEJIOK.
7. KoHCTpyHpoBaHUE «XUMHUYECKHUX TPEIOK», OCHOBAHHBIX Ha XUMHUECKUX PEaKIIUIX.

8. CuHTE3 «MaJlaxruTa» B PA3JIUYHBIX YCIOBHUSX.

9. U3zydenne Koppo3uu xele3a B pa3INuHbIX YCIOBHSIX.

10. BnusiHre cBeTa v KUCIOPO/1a Ha CKOPOCTh PA3JIOKEHHUS PACTBOPA HOAMIA KaJIHS.

11. Onpenenenne kauecTBa BOJOIMPOBOIHOM BOIBI.

12. XKéctkocth Bobl. CrIOCOOBI OpeIeTICHHS JKECTKOCTH BOJIBI.

13. bymaxknast xpomarorpadus. XpomaTorpaduueckoe pasjieJIeHle BEIIeCTB.

14. XpycranbHoe cTek10. MOXHO JIM UCTIOJIB30BATh ISl XpaHEHUS TTULITU?



TeMmaTH4yeckoe INIaHUpOBaHUue

Nen/m Tema pa3aena K-Bo 1yacos JlaGopaTopHbie IIpakTnyeckune padoThl
padoThI

Paznen 1. MHOTrOOOpa3ne XUMHYECKUX PEaKIUi B (7)
SKCHEPUMEHTAIBHON XUMUH
Tema 1. Xumuueckue peakiu 3 2 2
Tema 2. DnekTponuTHYECKas JUCCOLUALINS 4 4 2
Pazpnen 2. [IpakTukyM 1o U3y4€HHIO CBOMCTB MPOCTHIX (20)
BEILIECTB: METAJIJIOB M HEMETAIIOB, UX COCAMHEHUN
Tema 3. CBoiicTBa rajgoreHoB 2 3 1
Tema 4. CBoiicTBa KMUCJIOPO/Ia U CEPBI 4 4 0
Tema 5. CBoiicTBa a3ota u dochopa 4 5 1
Tema 6. CBoiicTBa yrieposia U KpeMHHUS 4 4 1
Tema 7. O0uue u HHIUBUAYATHHBIC CBOMCTBA 6 6 1
METAJIJIOB

Pa3nen 3. OCHOBBI OIIBITHO-3KCIIEPUMEHTAJIBHON U (6) 1

MIPOEKTHOM IESITENBbHOCTH
Hroro 34 28 9
KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
| Neni/ni | Tema 3ansaTHA | K-Bo | Hara | HNupopmanuonna | Ucnouaniyemoe | udgposoii




4acoB sl MOIEPIKKA 00opy10BaHMe HEHTPa o0pa3oBaTe/bHBII pecypc
Yueonux 8.9 xn «Co3Be3ane»
T'abpuenan O.C.
Ocmpoymos U.T".
Cnaoxos C.A.

1 BBoansiii uncrpykrax no Th Xumus | 1 § Crp.20- 8xn bubnnorexa [JOK
— HayKa dKcrepruMeHTanbHas. TP Texnuka 6ezomacHocTd B | https:/m.edsoo.ruff0d23c
JlemoHCcTpannoHHbIi onbIT Nel. KaOMHETEe XMMUHU LIEHTpa
O3HakomIIeHHE C Ta00PaTOPHBIM «Co3Be3auey.
000pyA0BaHUEM; TPHEMBI 3HAaKOMCTBO C
6e3omacHoii paboTel ¢ HUM. BxogHoe 000pyIOBaHUEM.

TECTUPOBAHUE TI0 TEOPETHUECKUM U
MPAKTUYECKUM 3HAHMSIM 3a 8 Kiacc

2 BxonHoe TectupoBaHue 1mo 1
TEOPETUICCKUM H IMPAKTUICCKUM
3HAHUAM 3a § Kiacc

Paznen 1. MHOroo0pasue XuMHYeCKMX PeaKMid B IKCIIEPUMEHTAJIbHOM XuMuu (7 4)

Tema 1. Xumudeckue peaxkuuu (3 4)

3 IIpakTuyeckasi padora Ne 1 1 JlaTuuk Temieparypsl bubnuorexa [JOK
«[IpaBuia TeXHUKH OE30MMACHOCTH (TepMoIIapHbIii), https:/m.edsoo.ru/ff0d23c¢
npu pabote ¢ 1a00paTOPHBIM cnupToBKa JlaTdmk
obopynoBanuem. IlpaBuia TEMIIEPATYPhI
MOJIb30BaHMS HarpeBaTEIbHBIMH TJTATHHOBBIH
ycrpoiictBamu», Th OBP B
AKCIIEPUMEHTAIbHOU XUMHUH
Jlabopamopnwiit onvim Ne 1
«M3yueHue peakuuu
B3aMMOJICHCTBUS CYJIb(UTA HATPHSI C
epokcuaoM Bogopoaa» Th

4 TennoBoii 3 PexT XUMUIECKUX 1 § 9- 8ku bubanorexa [JOK
peaknuii. [IoHsTre 00 3K30- 1 JlaTuuk TemmnepaTypsl https:/m.edsoo.ru/ff0d4790




HJOTEPMUUYCCKHUX PEAKIIHSIX.
JleMoHCcTpalimoHHbIH onbIT Ne 2
IIpumepsl 3K30- U
SHIOTEPMUUYCCKUX PEAKIIHA.
JleMoHcTpaloHHBIN onbIT Ne 3
«TemnoBoi 3¢ deKT pacTBOpeHUs
BEIIECTB B BOJC»

IJIATUHOBBIA

CKOpOCTh XMMHYECKUX PEAKIIHi
JlemoHCTpanoHHbIH onbIT Ne 4
B3anmoneiicTBre UMHKA C COJSHOU
U YKCYCHOW KHCIIOTaMH.
B3aumMopeiicTBre rpaHnyIMpOBaHHOTO
LUMHKAa WU LMHKOBOW MBUIM C
COJITHOM KHMCJIOTOM.
Bsaumopeiictue oxcuna menu(ll) c
CEPHOU KUCJIOTOM pa3sHOU
KOHIIGHTpALlUA TPH Pa3HBIX
temrneparypax. IlpakTuuyeckas
pa6ora Ne2. M3yuyeHue BIusSHUA
YCJIOBUI IIPOBEICHUS] XUMUUYECKOU
peakiuu Ha €€ CKopocTh. Th
Jlabopamopnuwiit onvim Ne 2
«CpaBHUTENIBHAS XapaKTEPUCTUKA
BOCCTaHOBHUTEIHLHOU CIIOCOOHOCTH
metauioBy Th Iloaroroska k 'TMA

§ 3 —9kn

Hatuuk pH Jlatunk
HANpPsHKEHUS

bu6mmoreka [IOK
https:/m.edsoo.ru/00adbe9a

Tema 2. JaexkTpojuTUYecKas qucconuanus (4 4.)

ONEKTPOIUTHYECKAS AUCCOLUALINS —
[JIABHOE YCJIOBUE MPOTEKAHUS
peakuuii B pacTBOpax.
JleMOHCTpanMOHHBIN OMBIT Ne5
HcnbiTanue pacTBOPOB BELIECTB HA
JIEKTPUYECKY0 IIPOBOJUMOCTD.

1

§ 4 -9xn

JaTuuk
ANEKTPOIPOBOIHOCTH

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




JleMoHCcTpaloHHBIN onbIT Ne6
«INEKTPOJIUTHI U HEIJICKTPOJIUTHI»

DNEKTPOIUTUYECKAS AUCCOLUAIIIS
KHCJIOT, IIEJIOYEH B COJICH.
Jlabopamopmuuiit onvim Ne 3.
«CWIbHBIE U C1a0bIe SJIEKTPOTUTHD)
Omnpenenenne KUCIOTHOCTH-
OCHOBHOCTH CPEbI MOTYIEHHBIX
PacTBOPOB C MOMOIIBI0 HHANKATOPA
U JaTyuKa 3JIeKTponpoBoaHocTH, Th
Jlabopamopmubwtii onvim Ne 4
«3aBUCUMOCTD 3IEKTPOIPOBOAHOCTH
PacTBOPOB CUIIBHBIX 3JIEKTPOJIUTOB
OT KOHLIEHTpAIu1 HOHOB, Th

§5-7 — 9k

PeakTHBbI 1 XUMHYECKOE
obopynoBanue PeakTuBbI
U XUMHUYCCKOC
obopynoBaHue

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

Peakuuu nonHoro ooMeHa.
Jlabopamopmuutit onvim Ne 5
«B3auMoiericTBE THIPOKCHIA
Oapusi ¢ cepHO# Kuciaoton» , Th
Jlabopamopnuiit onvim Ne 6
Peakunu oOMeHa MexTy pacTBOpaMu
anexTpoautos, Th IlpakTuyeckas
padora Ne3. «Omnpenenenue
KOHLEHTPALUU COJIH 110
3JIEKTPONPOBOAHOCTH pacTBOpa», Th
[ToaroroBka k 'MA

I'n.2 — 9kn

Jatuuk
AJIEKTPOIIPOBOTHOCTH,
n03aTop 00bEMa
KHJIKOCTH, OOpeTKa

bu6mmoreka [IOK
https:/m.edsoo.ru/00add448

IIpakTnyeckas padora Ne4.
Pemenue skcriepuMEeHTAIbHBIX 3a/1a4
0 TeMe «DJIEKTPOJINTUYECKAst
nuccounanus». Tb TectoBsiit
KOHTpPOJIb IO pa3ieny

PeakTuBBI 1 XUMHYECKOE
o0opynoBaHue, TaTIHK
AIIEKTPOIIPOBOTHOCTH




«MHoroo0Opa3ue XUMHYECKUX
peaKkuuii B KCIEPUMEHTAIbHON
XUMHIDY

Pa3pnen 2. [IpakTMKkyM 10 M3y4eHHMIO CBOMCTB MPOCTHIX BEIIECTB: METAJIJIOB H HEMETAJLJIOB, UX coeanHeHuit (20
)
Tema 3. CBoiicTBa rajioreHoB (24)

10 I"anorensr: pusmueckue u 1 § 10-12 bubnnorexa [JOK
XUMHYECKHE CBOMCTBA PeaktuBsl u xumudeckoe | https:/m.edsoo.ru/00addfe2
Jlabopamopnutii onvim Ne7 obopynoBaHue
Pacrio3naBanue coJIsTHOM KUCIOTHI,

XJIOPUIOB, OPOMUIOB, HOJUTOB U
noma. Th

11 Jlabopamopnuiii onvim Ne. 1 Anmapar Jyis IpoBeIeHUs

OtbenuBaromue cBoicTBa xjopa , ITb XH- MUYECKHUX IPO-
Jlabopamopnuwiit onvim Ne9. reccos (AITXP)
B3aumHoe BbITECHEHHE TaIOTEHOB U3 PeakTuBbl U XUMHYECKOE
pactBopoB ux cojieid, Th obopynoBanue JlaTunk
IIpakTHyeckasi padora Ne 5. XJIOpUJI- UOHOB
«OmnpeneneHue coaepx aHus XJIOPUI-

HOHOB B IUTHEBOU Boae» Th
[Toaroroska k T'NA
Tema 4. CBoiicTBa KMcI0pOaa U cepbl (4 1)

12 Kucnopon: nonyuenue n 1 § 13-15 bubnnorexa [JOK
XUMUYECKHE CBOMCTBA. PeakTuBbl u xumuaeckoe | https:/m.edsoo.ru/00ade64a
JleMOHCTpalMOHHBIN ONBIT No 7. o0opyoBaHue
«[Tomyuenne u cobupanue
KHCJIOpO/Jia B 1ab0paTopuu U
3aI0JIHEHUE UM Ta30MEeTPa»

Jlabopamopnuuiit onvim Nel().
«["openne cepsl Ha BO3AYyXE U B
kucnopoae» Thb




13 Cepa. XuMuueckue CBOMCTBa CEpHI. 1 bubnmnoreka [JOK
JleMoHCTpallMOHHBIN OMBIT Ne§. § 13-15 | PeakTuBsl, komnekuuud 1 | https:/m.edsoo.ru/00ade64a
AnnoTpornHsie MOIU(MUKALIMU CEPBHI. XUMHYECKOE
O3HakoMJIeHHE C OOpaslaMu Cepbl o0opyoBaHue
U e€ MPHUPOAHBIX COCTUHEHUI

14 CoenMHEHNUs cepbl: CEpOBOIOPO, 1 Anmnapar st npoenenust | bubnuorexa [IOK
CEepOBOAOPOAHASL KUCIIOTA. XH- MHYECKUX PEeaKInun https:/m.edsoo.ru/00ade802
Cynbduabl. JleMOHCTpAIMOHHBIN (AIIXP), mpubop st
orbIT Ne9 OOpa3ipl MPUPOTHBIX ITOJIy4E€HUS Ta30B WU
Cynb(UIOB U CYITb(aATOB. anmapat Kura
Jlabopamopnuwiit onvim Nel . PeakTuBbl, KOJUJIEKIINH U
KauecTBeHHble peakuuu Ha XUMHUYECKOE
cynbhua-uonsl B pacteope. Th o0opyoBaHue

15 Coenunenus cepsl: okcua cepsl (IV), | 1 Anmnapar st npoBenenus | bubmmoreka [JOK
CepHUCTAst KUCIIOTA U €€ COJIH. XH- MHYECKUX PEeaKInun https:/m.edsoo.ru/00adea28
Jlabopamopnuiii onvim (AIIXP
Ne]2KadyecTBEHHBIE pEaKIMU Ha
cynbuT- HoHBl B pactBope. Th
Coenunenus cepbl: okcua cepsl (VI),

CepHasl KHCIIOTa U €€ COJIH.
Jlabopamopnuwiit onvim Nel3
KauecTBeHHble peakuuu Ha
cynbdar-uonsl B pactsope. Th
CBolicTBa CEpHOIl KUCIIOTHI ,3y4€HUE
CBOMCTB CEpHOM KUCIOTHI, Th
[Toaroroska k 'NA
Tema 5. CpoiicTBa a3ora u ¢pocdopa (44)
16 A3oT: (pm3HUeCKHe U XUMUICCKUE 1 bubnuorexa [JOK

CBOWCTBA. AMMMaK.
JemoHcTpannoHHbIi onbIT NelQ
[Tonyyenne ammuaka u €ro
pacTBOpEeHUE B BOJIE.

§16-18

JaTuuk
ANEKTPOIPOBOIHOCTH

https:/m.edsoo.ru/00adf004




Jlabopamopnwiit onvim Ne 14

PeakTuBbl 1 XMMHUUYECKOE

«OcHOBHBIE cBOMCTBa amMmmHaka» Th o0opyoBaHue
Conu ammonus. Jlabopamophutii
onvim Nel5 BsanmMonelcTBHue coieit
aMMOHHA co 1einoyamu Tb
17 A3zotHas kucnota. Jlaéopamopuuwtii § 16-18 Tepmope3ucTopHbIit bubnuorexa [JOK
onovtm Ne 16. VI3yuenue cBOWCTB JaTYUK TEMIIEPATYPHI, https:/m.edsoo.ru/00adf306
a30THOU KHUCIIOTHI Th natyuk pH, narunk
IIpakTnueckas padora Ne 6. AJEKTPONPOBOIHOCTH,
«Omnpenenenre HUTPAT- UOHOB B ammapar JJisl TPOBEICHHUS
IIATaTeIbHOM pacTtBope» Th XUMHUYECKUX PEAKIUN
(AITXP), marauTHas
Menranka PeakTuBbl u
XUMHUYECKOE
obopynoBanue, JlaTank
HUTPAT-MOHOB
18 Comnm a30THOM KUCIOTHI — HUTPATHI. JaTtuuk
JIeMOHCTPAallMOHHBIH OIIBIT 3JIEKTPOINPOBOHOCTH,
Noel1O06pa3usl TpUPOTHBIX KOJUTEKIUH
HuUTpaToB U (ocdaros.
Jlabopamopnuuiit onvim Nel7
O3HakOMJIEHHE C a30THBIMU U
dochopHbIMU YTOOpEHUSIMHU.
Pacrnio3naBanmue a30THBIX yJOOpEHUH.
Tb
19 ®octop. Coenunenus dpocdopa: bubnnorexa [JOK

okcun docdopa (V), oprodochopHas
kucioTa u ee conu. PochopHeie
ynoOpenus JleMOHCTpaIMOHHBII
onbIT Nel12 Th Obpasupl KpacHOro
docdopa, okcuna pochopa (V),
npUPOIHBIX (hocdaTos.
Jlabopamopmuuwiit onvim Nel8

https:/m.edsoo.ru/00adf68a




«l"openne cepwl u pochopa Ha
BO3/1yXe U B kuciopone» Th
IToaroroBka x ' A

Tema 6. CB

oiicTBa yriiepoaa u KpeMHus (4 4)

20

VYraepon, ¢uznyeckue cBOMCTBA.
Annorponus yriaepoja: aiamas,
rpadut, kapOuH, QyrIepeHsl.
XUMHUYECKUE CBOWCTBA YTJIEPOAA.
JlemoHCTpanroHHbIi onbIT Nel3
Mogenu KpUCTALUTUYECKUX
pemeérok anMasza u rpadura.

1 §31-§ 32

bu6mmoreka [IOK
https:/m.edsoo.ru/00adfd9c

21

Oxcupl yriaepoaa. YrapHbelii u
YIJIEKUCIIBIA Ta3bl. YTOJIbHAs
KHCJIOTa, KapOOHAThI
JlemoHCTpanoHHbIH onbIT Nel4
OOpa3upl MPUPOAHBIX KAPOOHATOB H
cunukaToB. Jlabopamopuwtii onvim
No]9 KadecTBeHHasi peakisi Ha
yriekucnslii ra3. Th
Jlabopamopnuwiit onvim No2(
KauectBennas peakuus Ha
kapOoHat-uoH. Th Jlabopamopnutii
onvim Ne 21 «B3aumonelictue
M3BECT- KOBOM BOJIBI C YTJIEKUCIIBIM
razom» Th

1 §20-21

JaTuuk
AEKTPOTIPOBOTHOCTH,
MarHuTHas MEIIAJKa,
pUOOP IS TTOTYICHUS
ra3zoB uiy annapar Kumma
PeakTuBbI U XUMHYECKOE
o0opyioBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00adfebe

22

IIpakTnyeckas padora Ne7.
«[Tonyuyenue oxcuna yriaepona (IV) u
W3yYEHHUE E€r0 CBOMCTB.
PacnioznaBanme kapo6onaros». Th

0 y4eOHHUKY
MaTepuali riaBbl

1 § 24-25 TloBTOpUTH

PeakTuBBI 1 XUMHYECKOE
obopyoBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00ac027¢

23

Kpemuuii u ero coequHeHusl.
Jlabopamopmuutii (3aHumamenvHblii)

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




onvim Ne 22 «BpipanuBaHue
BOJIOpOCIIEH B cuiiMkaTHOM Kiiee» Th
[ToaroroBka k ' KontpoiasHoe
TECTUPOBAHUE IO MOAPA3ALITy
«IIpakTUKyM 1O U3y4YEHUIO CBOMCTB
MPOCTHIX BEHIECTB HEMETAIIOB UX
COCIUHCHMI

Tema 7. O611ue 1 UHANBHUAYAJIbHBbIE CBOWCTBA METAJLIIOB (6 1)

24

OOmue pu3ndecKue 1 XUMUICCKHE
CBOMCTBA METAJUIOB: PEAKIMH C
HeMeTallJIaMH, KUCIIOTaMH, COJISIMU.
BoccTranoBurtenbHbIe CBOMCTBA
METAJUIOB. DJIEKTPOXUMUYECKUN P
HaMpPsHKEHUH METaJlIoB.
Jlabopamopmuwiit onvim No23
B3anMozeicTteue MeTamioB ¢
pacTBOpaMu COJIEH.
B3aumogeiicTBue MeTamuioB (Maruus,
LIMHKA, JKeJie3a, MeJI1) C pacTBOpaMu
KHCIOT JIeMOHCTPallMOHHBIN OTIBIT
Nel5 M3yuenue o00pa3iioB METaJIOB.
Tb

1

§28-29

PeakTuBBI 1 XUMHYECKOE
obopynoBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00ac103e

25

[llenounsie meTauibl. CoeTMHEHUS
HIEJIOYHBIX METAJNIOB
JlemoHCTpanoHHbIHN OnbIT Nel6
B3anMopeiicTBre MICIOYHBIX
MeTauIoB ¢ Bomou. CBOMCTBa
IEI0YHO3EMETbHBIX METAJUIOB M X
COEeIMHEHMM. JIeMOHCTpallMOHHBIN
onwIT Nel7 B3aumoeicteue
MIETOYHO3EMETBHBIX METAJIJIOB C
BO101. OOpa3ibl BaXKHEHIITUX

§ 30

PeakTuBBI 1 XUMHYECKOE
obopynoBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00aec14b2




MPUPOJHBIX COCIMHCHUIN MarHus,
KaJIbLIHA.

26

CBoHCTBa COeJUHEHNI KaJIbIUSL.
Kectkocth 600wl JlabopamopHhutii
onvim Ne24 O3HaKOMJIEHUE CO
CBOMCTBaMH U IMPEBPAIICHUSIMU
KapOOHATOB U THUIPOKAPOOHATOB.
Tb Jlabopamopmuuiit onvim No25
YcrpaneHue KeCTKOCTH BOJbI B
JOMAIIHKX ycioBusx Th

§31-32

PeakTuBBI M XUMHYECKOE
o0opyioBaHue

bubmuoreka [JOK
https:/m.edsoo.ru/00ae1886

27

CoiicTBa anmoMuHMsI AM(QOTEPHOCTH
OKCHJIa ¥ THAPOKCUAA ATIOMHUHHUSL.
Jlabopamopmuwiit onvim Ne26
[Tonydyenue ruapoKcuaa aarOMHUHUSA
U B3aUMOJICUCTBUE €TO C
KHCJIOTaMU |

1 § 33 PeakTuBBI M1 XUMHUYECKOE
obopyoBaHue

1iesI049aMu.

§33

PeakTuBBI M XUMHYECKOE
o0opyioBaHue

bubmuoreka [JOK
https:/m.edsoo.ru/00aelc64

28

AM(pOTEpPHOCTh OKCHIA U
TUAPOKCHUJIA ATFOMUHUSA.
Jlabopamopnuuwiit onvim No27
[Tonydyenue ruapoKcuaa aatOMUHUSA
U B3aUMOJICVICTBHE €ro C
KUCI0TaMu W uienodamu. JKeneso.
JIeMOHCTpallMOHHBIN OTIBIT
Nel706pa3usl pya xenesa.
Cxuranue jxene3a B KHUCIOPOAE U
xyiope. «OKHUCIIEHHE JKeTe3a BO
BIaXXHOM Bo3ayxe» Th ColicTBa
COCIMHCHHI JKele3a: OKCHIIOB,
TUAPOKCHUIOB U couieit xkene3a(ll u
Il). Jlabopampuasa paboma Ne28

§ 34

PeakTHBEI 1 XUMHYECKOE
obopynoBanue JlaTank
JIaBJICHHSI, PEAKTUBBI U
XUMHYECKOE
obopyioBaHue,
KOJUIEKIUK PeakTUBEI 1
XHMHYECKOE
o0opynoBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00ae35¢6




[Tonyuenue runpokcuoB xene3a(ll)
u (III) u B3aumoericTBUE UX C
KHCJIOTaMHU U IiejiouamMu. Tb

29 IIpakTHyeckasi padora Ne§. [IoBTOpuTs TEMY [ToBTOpuThs TEMY bubnmnoreka [JOK
Pemrenne skcrniepuMeHTaIbHBIX «MeTtamb. «Meramney. [loBToputs | https:/m.edsoo.ru/00ae3de8
3agad mo teme «OO0mme u [ToBTOpUTH MO Mo y4eOHHKY MaTepua
WHJIMBUIyaJIbHbIE CBOMCTBA y4eOHUKY TJIaBbI
metaiios». Th Iloaroroska k 'MMA MaTepUal IiaaBbl PeakTuBbl M XUMHUECKOE
KonTponbHOe TecTrpoBaHue 1o o0opyaoBaHue
noapazzaeny «lIpakTukym no
M3Y4YEHUIO CBOMCTB MPOCTHIX
BEILIECTB METAJUIOB HMX COCIMHEHUIN»

Pa3jen 3. OCHOBBI ONIBITHO-3KCIIEPUMEHTAIBHOI U MPOEKTHOM JesiTeJIbHOCTH (6 1)

30 IIpakTuyeckas padora Ne9. Th PeaxTuBbl 1 XUMHUECKOE
OopareHne co CTeKIoM (crubanue o0opynoBaHue
CTEKJITHHON TPYOKH, U3TOTOBJICHUE:!

MUTIETKH; KaMWUISIPOB; MPOCTEHIIINX
y3J10B; npoctenmux npudopos), Th

31 XUMHUYECKU aHAIN3: KAU€CTBEHHBII PeakTuBbl 1 XUMHUECKOE
Y KOJIMYECTBEHHBII o0opyioBaHue

32 Teoperuueckre OCHOBBI OMBITHO- PeakTuBbl 1 XUMHUECKOE
JKCIIEPUMEHTAIIBHON U IPOEKTHOU o0opyaoBaHue
NEeSATeTbHOCTH

33 Brinmonnenue yaeOHbIX TPOEKTOB, PeakTuBbl 1 XUMHUECKOE
OTIBITHO-OKCIIEPUMEHTAIBHBIX PaboT. o0opynoBaHue
[IpakTuueckue paboOThI IO TEMaM
MPOEKTOB yyamuxcs, Tb

34 [IpoMexxyTouHas arrecTanus.

3aiuTa NpoeKTOB

IlepeyeHb JOCTYNHBIX HCTOYHUKOB HHGOPMALUH




B pasaciic nmpeacTaBJICH CIIMCOK KHUT K CCBIJIOK Ha CaﬁTBI, B KOTOPBIX Ooiee HOl[pO6HO OCBCIICHBI PA3JIMYHBIC ACTICKTBI paCCMAaTPUBACMBIX BOIIPOCOB.
Hx MoxHO PEKOMCHAOBATH KaK YYUTEC/IIO, TaK U 06yT-Ia€MI)IM, MMPOABUBIINM MHTEPCC K H3yqaeM0171 TEMCE.
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