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IosicHuTeNLHAA 3aNMNCKA

Pabouyasi nporpaMma cocTaBJ/ieHa HA OCHOBE @
1) ®enepanbroro 3akoHa Ne273-®3 «O06 obpazoBanuu B Poccuiickoit deaeparumy

2) ®enepanbHOr0 rOCyIapCTBEHHOIO 00pa30BaTEeIbHOIO CTaHIapTa OCHOBHOI'O OOIIEro o0pa3oBaHMsl, YTBEPXKACHHOTO IMpuKa3oM MuHHCTEpCTBa
oOpa3oBaHusi W  Hayku PO oT 17.12.2010 . p.Ne1897 ¢  wm3meHeHusmu ot  31.12.2015r.  Nel577

3) [Iporpammel kypca xumuu 115t 8-11 kmaccoB 0011e00pa3zoBaTEIbHBIX YUPEKACHUN
4) OcHOBHOI1 00pa30BaTENIbLHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanusi MOY «KenbmakcolMHCKas cpeiHss 001eo0pa3zoBaTenbHas KO
C yuerom:

Pacniopsoxkenust Munnpocsenienusi PO ot 12.01.2021 NeP-6 « O6 yTBep>kKIeHUN METOAMYECKUX PEKOMEHAAIINIA M0 CO3IaHUI0 U (YHKIIMOHUPOBAHUIO B
00111e00pa30BaTeNbHBIX OPraHU3ALUAX, PACTIONOKEHHBIX B CEJILCKONH MECTHOCTH M MaJIbIX TOpojaxX, IIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOU U

TEXHOJIOTHYECKON HAMPABIECHHOCTEN)

Mertoanyeckux pekoMeHJalui MHHHCTepcTBa npocBemieHus Poccuiickoit @enepanun mno «Peanmsanuu  0o0pa3oBaTeNbHBIX  MPOTrpaMM
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HaIpaBIIEHHOCTEW MO XMMMM C HCIIOJIb30BaHMEM 000pyaoBaHMs IeHTpa «Touka pocTa» (yTBEp:KIEHBI

pacriopsbkeHreM MuHucTepcTBa pocBenieHust Poccutickoit @enepanuu ot 12 suBapst 2021 r.Ne P-6).
Hcnonb30BaHus HATIISTHO-AUAAKTHUECKUX TOcOOUi U o0opynoBaHus neHTpa «Touka poctay

Vuebnuk: Pymsuruc I'.E. , ®enpaman @.I°. Xumus: 9 ki1.: yueOHuUK 111 001meo0pa3oBaTenbHbIX yupexxaeHuit -M.; [Ipocsemenne, 2022 r.

Ha O0aze mnenrpa «Touka pocta» obecrneyuBaeTcsi pealu3alusi MPOrpaMM E€CTECTBEHHOHAYYHOM U TEXHOJOTMYECKOW HalpaBIeHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHUSAMHU 3aKOHOJATEILCTBA B cepe oOpa3zoBaHus M C y4ETOM pekoMeHaanuii denepaibHOro orneparopa

y4eOHOTr0 npeaMeTa «XUuMHUS.



KommiekT o6opynoBanusi neHtpa «Touka pocta» obecrneunBaeT d(PPEKTUBHOE TOCTHIKEHHE OOpA30BATEIbHBIX PE3YIhTATOB OOYYAIOIIUMHUCS 10
nporpamMMaM eCTeCTBEHHOHAYYHOH HAIpPaBICHHOCTH, B TOM YUCIe Ui (GOpMUPOBaHUS N300pETaTEILCKOT0, KPEaTHBHOTO, KPUTUIECKOTO MBITILICHHS,

pa3BuTHa QYHKIMOHAIBEHOM IPAMOTHOCTH y 00YyYaIOIIUXCS, B TOM YHCJIE €CTECTBEHHO-HAYYHOM. .

CoBpeMeHHbIE IKCIIEPUMEHTAIbHbIE UCCIIEIOBAaHUS M0 XUMUU YK€ TPYIHO IPEICTaBUTh 0€3 MCIOJIb30BaHUS HE TOJILKO aHAJIOrOBBIX, HO U LIU(POBBIX
n3MepuTeNbHBIX pudopoB. B denepansnom ['ocynapctBennom O6pazoBarensHoM Crtangapre (PI'OC) mpomucaHo, YTO OJHUM W3 YHHUBEPCATbHBIX
y4eOHBIX JIEHCTBUIN, MPUOOPETAEMBIX YYaIlIUMHUCA, JOJDKHO CTaTh YMEHHUE «IIPOBEACHHS OIBITOB, MPOCTHIX 3KCHEPUMEHTAIBHBIX HCCIICOBAHMIA,
MPSIMBIX M KOCBEHHBIX U3MEPEHHI C UCTIOIb30BAHUEM aHAIOTOBBIX M ITU(POBBIX U3MEPUTEIbHBIX MpUO0poBy». IIHpokuii CieKTp JaTYMKOB IMO3BOJISIET
y4daluMcsl 3HaKOMUTBCS ¢ MapaMeTpaMyd XUMHUYECKOT0 3KCIEPUMEHTa HE TOJIbKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYecTBEHHOM ypoBHe. Lludposas
nmabopatopusi MO3BOJSET BECTU JUIUTENbHBIA JKCIEPUMEHT Jake B OTCYTCTBHE SKCIIEPUMEHTATOpa, a 4acToTa HMX H3MEPEHHH HEeMOJBIIacTHA

YeJI0BEYECKOMY BOCIIPUSITHIO.
B nponecce popmMupoBaHus SKCIEPUMEHTAIBHBIX YMEHUN YYEHUK 00ydaeTcs MpeACTaBIATh HH(OpMAIMIO 00 UCCIIeI0BAaHUM B YETHIPEX BUAAX:

°*B B€p6aJ'IBHOM: OIMMHUCBIBATh 3KCHCPUMCHT, CO3JaBaTb CJIOBCCHYIO MOACIIb SKCIICPUMCEHTA, (1)I/IKCI/IpOBaTI> BHUMAHHUEC Ha HU3MEPACMBIX BCIMYMHAX,

TCPMHUHOJIOTUH;

* B TaOJMYHOM: 3aIlOJIHATH Ta6J'II/II_U>I JAaHHBIX, JICXKAIIUX B OCHOBC ITOCTPOCHUA I‘pa(l)I/IKOB (HpI/I OTOM Yy Yy4YallUuXCsa BO3HUKACT ICPBUYHOC

IIpe/ICTaBIeHNE O MaclITabax BEIUYHUH);

*B Fpa(I)I/I‘-ICCKOMI CTPOUTDH rpaq)mcn 10 TaOJIUYHBIM JaHHBIM, 4TO I[aéT BO3MOKHOCTb I€PEXOJa K BBIABUKCHUIO T'HIIOTE3 O XAPAKTCPC 3aBUCUMOCTU
MCXKAY BCINMYMHaAMU (HpI/I OTOM YYHUTCJIb ITIOKA3bIBACT NPCUMYIICCTBO B BHU3YyAJIHM3alluH 3aBHCHUMOCTECH MCXKAY BCIMYHMHAMM, HArJIAgAHOCTb H

MHOTOMEPHOCTb);
* B BUJIE MATEMaTHUYECKUX YPaBHEHHI: JaBaTh MaTeMaTHUYECKOE ONMMCAaHNE B3aMMOCBSI3U BETMUYMH, MaTEMaTHYECKOe 0000IIEHHE.

[Tepexon OT KaXJOro 3Tama MpEACTaBICHHS WHPOPMAIMK 3aHMMAeT JOBOJBHO OOJIBIION MPOMEXKYTOK BpeMeHH. B 8 kmaccax 3TOT mporecc
HE00X0/IMM, HO B CTAapIIUX KJIAcCaXx MOXKHO ObLTO OBbI 3TO BpeMs MOTPATUTh Ha pelieHre 0osee BaXHBIX 3a/1a4. B aToMm mnane uugpossie 1adoparopun

CYIICCTBCHHO YKOHOMST BPCMI.



D10 Bpemsi MOKHO moTpaTuTh corijacHo ®I'OC Ha dopmHupoBaHHE HCCIAEAOBATEIBCKUX YMEHUW y4YalTuXcCs, KOTOPHIE BBIPAKAIOTCS B CICIYIOITUX

TNIEUCTBUSIX .

* OTIpe/IeIICHNE TIPOOIIEMBI,

* IOCTAHOBKA UCCJIEI0BATEIbCKON 3a/1a4H;

* IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOECHHUE MOJICIIEH;

¢ BBIJIBUXKCHUEC T'HIIOTE3,

* SKCIIEpUMEHTANIbHAS [TPOBEPKA TUIIOTES;

* aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOICHU;

* (hopMynMpOBaHKE BHIBOIOB.

Ieas n 3apa4n:

1. Peanu3zanusi OCHOBHBIX 00111€00pa30BaTENIbHBIX IPOTrPaMM MO yUeOHBIM MIPEAMETaM €CTECTBEHHOHAYUYHOUM HalpaBJIeHHOCTH, B TOM YUCJIE B paMKax

BHeypquoﬁ ACATCIIBHOCTH o6yqa10mﬂxc>1;

2. BBEJEHHE COBPEMEHHBIX CpPEJICTB OOy4YeHHS M BOCHHUTAHUS I HM3y4eHUs (B TOM YHCIE SKCHEPUMEHTAIBHOI0) IUCIHUIUIMH (MOAYIEi)
€CTECTBEHHOHAYyYHOW HaNpaBJICHHOCTU NPHU pealn3allMd OCHOBHBIX 00I€00pa30BaTENIbHBIX IMPOrpaMM U JOIMOJIHUTENbHBIX 00Ie00pa30BaTeIbHbIX

nporpamMmm, B TOM 9HCJIC IJId PACHIUPCHUA COACPKAHUA y‘-IC6H01" O IpeaAMETa «XHUMHA».

3. BOBJICUCHHE ydalmuxcs B MPOCKTHYIO ACATCIbHOCTD

MecTo Kypca B 00pa3oBaTeIbHOM IpoLecce:

[IporpaMMa BHEYpOUHOU AEATENBHOCTH «JKCHEPUMEHTAJIbHAsi XMMMSD» pa3paboraHa Uil ydamuxcs 9-ro kiacca m paccyuTaH Ha 33 yaca.

(mpoBeneHue 3aHATUI B TEYCHUH BCEro YIeOHOTO To/1a).



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI

JIN4YHOCTHBIE Pe3yJIbTAThI

(] onpenieneHne MOTHBALMU U3yUEHHsI yUeOHOTO MaTepuana;

(] olleHUBaHKME ycBaWBaeMOro yueOHOro MaTepuaa, HCX0/sl U3 COIMAIbHBIX U JINYHOCTHBIX IIEHHOCTEH;

[l MOBBIIIEHUE CBOETO 06pa30BaTean0ro YPOBHA U YPOBHA I'OTOBHOCTH K H3YUCHHIO OCHOBHBIX MCTOPHYCCKHX CO6I>ITI/II71, CBs3aHHBIX C PAa3BUTUCM

XMMHH U 00IIIeCTBa;

[ 3HaHWe MpaBUJI TIOBEACHUS B UPE3BBIYAWHBIX CUTYaLIUsAX;

[] olleHUBaHKE COLUAIBHOM 3HAYMMOCTH MPOPECCUid, CBSI3aHHBIX C XUMHEH;

[l BIaileHre IpaBUIaMy O€30I1aCHOTI0 OOpaIlleHus ¢ XUMUYECKHMMHU BEIIeCTBaMH U 000pYIOBAaHUEM, ITPOSIBJICHUE SKOJIOTHUECKON KYIbTYPBI.
MertanpeameTHble pe3yJibTaThl

PeryasituBubie YY/ ;

[] memernojaraHue, BKIrOYast IIOCTAHOBKY HOBBIX ueneifl, Hpeo6pa:;0BaHHe HpaKTquCKOfI 3aJa4i B ITIO3HABATCJIbHYIO, CaMOCTOSITEIIbHBIN aHaIu3
YCHOBI/Iﬁ JOCTHXXCHHA LCIIM Ha OCHOBC yqéTa BBIJICJICHHBIX YYUTCIICM OPHUCHTHPOB JIENCTBUS B HOBOM y‘IC6HOM MaTCpruaJIC; IIJIAHUPOBAHUC ITYTU

JOCTHKEHHUS 1IEJIEH;

[] ycTaHaBlI€HHUE TIeJIEBBIX TPHOPUTETOB, BIJICIICHUE ATbTEPHATUBHBIX CIIOCOOOB JOCTH)KEHUS 11eJTH U BEIOOP Hanbosee 3pPpeKTUBHOTO crocoda;
[ yMeHHE CaMOCTOSITEIbHO KOHTPOIMPOBATH CBOE BPEMsI U YIIPABIISATH UM

; [J yMeHue IpUHUMATh PelIeHHs B MPOoOJIEeMHON CUTYaIlUH;

] mocTaHOBKa y4eOHBIX 3aj1a4, COCTaBJICHHE IJIaHa U MTOCJIEI0BATEIbHOCTHU ACHCTBHUIA;

[ OpraHu3anusa pa60qer0 MECTa ITpH BBIIOJIHCHUH XUMHYCCKOI'O SKCIICPUMCHTA,



[] mporHO3upOBaHUE PE3yJIbTATOB OOYYEHMsI, OIEHUBAHUE YCBOEHHOIO MaTepHalla, OlleHKa KayecTBa W YPOBHS IMOJIyYEHHBIX 3HAHWUH, KOPpPEKLUS

IJI1aHa ¥ croco0a JACUCTBUS MTPU HEOOXOTUMOCTH.

ITo3naBaTtenbHbie YY /I:

] moMCK U BBIJICNICHHE HHPOPMAIIHH;

() aHanM3 yCJIOBHA U TpeOOBaHMI 3a/1a4H, BBIOOP, COTIOCTaBICHHE U 000CHOBaHHE CIIOCO0a PEIICHUS 3a/1a4H;

) BeIOOp Hanboee 3 PEeKTUBHBIX CITOCOOOB PEIICHHUS 33/Ia4H B 3aBUCIMOCTH OT KOHKPETHBIX YCIOBUH;

(] BBIIBUKEHUE ¥ 0OOCHOBAHKE THIIOTE3BI, BBIOOD crioco0a e€ IpOBEepKH;

[J caMOCTOSITENIBHOE CO3/IaHUe AJITOPUTMA JIEATETHHOCTH IPU PEIIEHUH MPoOJIeM TBOPUYECKOTO U TIOUCKOBOTO XapaKTepa;
(] yMeHUs XapaKTepH30BaTh BEIIECTBA MO0 COCTaBY, CTPOCHUIO M CBOMCTBAM;

[} onuchIBaHUE CBOMCTB: TBEPBIX, )KUIKHX, ra3000pa3HbIX BELIECTB, BBIJEIEHUE UX CYIIECTBEHHBIX MPU3HAKOB;

l I/1306pa)KGHI/Ie coCTraBa HpOCTGﬁH.IHX BCIICCTB C IMMOMOIINBIO XHUMHYCCKHUX (I)OpMy.]'I U CYIIHOCTH XHUMHUUYCCKUX peaKHI/Iﬁ C IIOMOIIIBKO XHMMHYCCKHX

YPaBHEHUH;

l IMPpOBCACHUC Ha6J'IIOI[eHI/II71, OIMHUCAHUC ITPHU3HAKOB U yc.]'IOBI/Iﬁ TCUCHHA XUMHUYCCKHUX peaKHHﬁ, BBIITOJIHCHHUEC XUMHUYCCKOI'O SKCIICPUMCHTA, BLIBOJABI HA

OCHOBE aHaJIn3a HAOJI0IEHUH 32 IKCIIEPUMEHTOM, PEIlIeHUE 3a1a4, MOTydeHHe XUMUIeCKOH HH(POPMAITUHU U3 PA3IUYHBIX HCTOYHUKOB;
[ yMeHHe OpraHNu30BBIBATh UCCIIEIOBAHUE C I[EIHIO TPOBEPKHU TUIIOTE3;
[ yMeHHe JiesaTh yMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUHU) U BBIBOJIBI;

ll YMCHHC 00BEKTHBHO OLICHUBATb I/IH(l)OpMaI_[I/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX IIPOHCCCaX, KDUTHYCCKHU OTHOCUTBCS K HCCB,[[OH&y‘lHOfI I/IH(i)OpMaLII/II/I.

KommynukatuBubieYY /1



[l mOTHOE ¥ TOYHOE BBIPpa)KCHUEC CBOUX MBEICJIEH B COOTBETCTBHUH C 3aJa4aMM U YCIIOBUSAMH KOMMYHUKAITUH

] amexBaTHOE HCIIOJIb30BAaHHE PEUYEBBIX CPEACTB JIJIS YUaCTHs B JIUCKYCCHH M apTyMEHTAI[MH CBOCH TO3HIIUH, YMEHHUE MPEJICTABIATh KOHKPETHOE
CO/Iep)KaHUE C COOOIIEHHEM €ro B NMHUCHbMEHHON M YCTHOW (hopme, ONpe/eieHHe CIIOCOO0B B3aMMOJCHCTBHS, COTPYJHHYECTBO B IOHMCKE M cOOpe

nHpopManuu;

[ OIIPCIACIICHUC CII0c000B B3aHMOZ[eﬁCTBHH, COTPYAHHUYCCTBO B ITOHUCKE U C60p€ I/IH(I)OpMaLII/II/I, y4aCTueC B AUAJIOIC, IMJIAHUPOBAHHUC O6H_II/IX CII0CO00B
pa6OTBI, IMPOSABJICHUC YBAKHUTCIBHOI'O OTHOLICHUS K APYIUM yYalllUMCA; OMUCAHUC COACPKAHUA BbIIIOJIHACMBIX JEUCTBUI C IICIIbIO OpPUCHTHUPOBKU B
npeaAMETHO- HpaKTH‘leCKOﬁ ACATCIIBHOCTH; YMCHUS YUUTBIBATH PA3HBIC MHCHUSA W CTPEMHUTBHCA K KOOpAWHAIWU PA3JINIHBIX HO3HL[PII>'I B

COTPYAHUYICCTBC,

[ (bOpMy.HI/IpOBaTI) COOCTBEHHOE MHEHHE U IMMO3UIUI0, apI'YMCHTUPOBATL U KOOPAUHUPOBATH €€ C IO3UIUSAMH HapTHépOB B COTPYAHHYCCTBC IIpU

BBIPa0OTKE OOILIEro PelIeHUs] B COBMECTHOM JIeATEIbHOCTH;
() OCYIIECTBIIATH B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHHYECTBE HEOOXOAMMYIO B3aMOITOMOIIT;
) maaHupoBaTh 00IIKE CIIOCOOBI PadOTHI; OCYIIECTBISATH KOHTPOIIb, KOPPEKIUIO, OLIEHKY JeUCTBUN MapTHEPA, YMETh YOKIaTh;

[] WCcIoNb30BaTh aJCKBATHBIE SI3BIKOBBIE CPEJCTBA JJII OTOOpaKEHUS CBOMX YYBCTB, MBICIEH, MOTUBOB M NOTpeOHOCTEH; oToOpakaTb B peuH

(onmcanue, 0OBsICHEHNE) COJIEpKAHNE
COBEpIIAEMbIX JEHCTBU, KaK B (hopMe TPOMKON COIIMAIM3UPOBAHHON peUH, Tak U B (hopMe BHYTpEHHEHN peul;

] pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHIINIO, UCIIOJIB3Ysl CPEJICTBA YCTHOMH M MMCbMEHHONH KOMMYHMKAIMU MpHU paboTe ¢ TeKCTaMU ydyeOHMKa U
JIOTIOJTHUTENBHON JINTEPATypOl, CIPaBOYHBIMH TaOJIMLIaMH, MPOSIBIISITH TOTOBHOCTh K YBa)KEHUIO MHOM TOYKH 3pEHHUS IMpHU 00CYKIEHUU PE3ylIbTaTOB

BBITIOJTHCHHOU PaOOTHI.

IIpenmeTHble pe3yabTaThI

OOyuaromuiicst HayquTCs:



] npUMeHSTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIOIEHUE, U3MEPEHUE, SKCIICPUMEHT;

(] onuchIBaTh CBOMCTBA TBEP/IBIX, KUAKHX, ra3000pa3HBIX BEIIECTB, BBIJIEISS UX CYIIECTBEHHBIE IPU3HAKY;
(] pacKpbIBaTh CMBICII 3aKOHA COXPAaHEHMsI MAacChl BEILIECTB, AaTOMHO-MOJIEKYJIIPHOM TeopHH;

] pa3nuyare XUMHYECKUE U (PU3HUECKHE SBICHHUS,

(] Ha3pIBATh IPU3HAKU M YCIOBUSI IPOTEKAHHsI XMMUYECKUX PeaKIuii;

[ cobmonars mpaBuia 6e30MacHON padOThI IIPU IPOBEICHUH OIIBITOB;

[l monp30BaThes 1abOPaTOPHBIM 00OPYOBAaHUEM U TIOCYIOM;

ll IIoJIy4arsb, CO6I/IpaTB 1"8,3006pa3HBIe BCUICCTBA U pPACIIO3HABATHL HUX; XAPAKTCPHU30BATb (bHBI/IIIGCKI/Ie U XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB

HCOPIraHU4CCKUX COCHHHGHHﬁ, IMPOBOAUTD OIIBITHI, IIOATBCPIKAAOITNC XUMUYCCKUC CBOMCTBaA HU3YYCHHBIX KJIACCOB HECOPIraHNYICCKUX BCLICCTB,

] pacKpbIBaTh CMBICI IIOHATHUS «PAcTBOPY», BBIUUCIISITH MACCOBYIO JOJII0 PACTBOPEHHOTO BELIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONpEAEIEHHOM

MAacCOBOM J0JIeH paCTBOPEHHOTO BEILIECTBA;

[l xapakTepu3oBaTh 3aBHCHUMOCTb (DU3MUYECKMX CBOWCTB BEINECTB OT THIA KPUCTAUIMYECKON PEIIETKH, ONpPEAENsATh BHI XMMHUYECKOH CBS3U B

HCOPTaHNYCCKUX COCANHCHUAX

ll PaCKpbIBaTb OCHOBHBIC ITOJIOKCHUS TCOPHUH BHeKTpOHHTquCKOfI Jucconuanuu, COCTaBJIATL YPAaBHCHUS 3HCKTpOHI/ITquCKOﬁ Jucconuanum KHUcCJoT,

IeJI0Y€eH, COel U peakIuii HOHHOTO OOMEHa;

l pacKpbiBaTb CYHIIHOCTH OKHCIIHUTCIIbHO-BOCCTAHOBUTCIbHBIX peaKuHﬁ, ONpCACIIAITb OKHUCIIMTCIIb U BOCCTAHOBUTCIIb, COCTABJIATL YpPAaBHCHHA

OKHCIHUTCIPHOBOCCTAHOBHUTCIIbHBIX peaKum‘/'I;
[] Ha3BIBaTh (baKTopBI, BJIMAKOIIUEC HA CKOPOCTH XUMHUYECKOU pC€aKuun;

l XapaKTEpHU30BaThb B3aUMOCBA3b MEXKAY COCTAaBOM, CTPOCHHUEM U CBOMCTBaMH HEMETAJIJIOB U METAJIJIIOB,



l IMPpOBOAWUTL OIIBITHI IO TOJYYCHHUIO W H3YYCHHUIO XHUMHUYCCKUX CBOMCTB pa3iiMuHbIX BCIICCTB, H rpaMOTHO 06pa111aTbc;1 C BCIICCTBAMHU B

IOBCEIHEBHOMN XU3HU.
OO0yuaromuiicsi MOJY4UT BO3MOKHOCTh HAYYNTHCH:

[] BBIABUTATH U IMPOBEPATH IKCIICPUMCHTAJIBHO T'MIIOTE3bI O XUMHUYCCKUX CBOMCTBaxX BCIICCTB HA OCHOBEC HUX COCTaBa M CTPOCHHA, UX CIIOCOOHOCTH

BCTYIIaTh B XUMUYECKHUE PEAKIIMH, O XapaKTEPEe U MPOIYKTAX PAa3IMUYHbIX XUMUYECKUX PEAKLIUN;

l XapaKTepu3oBaTb BCIICCTBA II0 COCTAaBy, CTPOCHHUIO H CBOﬁCTBaM, YCTaHABJIIMBAaTh IMPUYUHHO-CICACTBCHHBIC CBA3WM MCEXKAY JaHHBIMU

XapaKTCPpHUCTUKaMHU BCUICCTBA,
[] cocTaBisTh MOJICKYJISAPHBIC U ITIOJIHBIC HOHHBIC YPABHCHHUS 110 COKpaH_[éHHBIM HOHHBIM YPAaBHCHHAM

[ IIPOTrHO3HUPOBATH CIIOCOOHOCTH BCIICCTBA IPOABIIATL OKUCIIMTCIBHBIC WM BOCCTAHOBHUTCIIBHBLIC CBOMCTBA C y‘IéTOM CTCIICHECH OKHCIICHUS

9JICMCHTOB, BXOOAIIMX B €I'0 COCTAaB,

[] BBIABUTATH U IMPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3BI O PE3yJibTaTax BO3JCUCTBUSI Pa3IMIHbIX Q)aKTOpOB Ha U3BMCHCHHUC CKOPOCTHU XUMHUYECKOU

peakium;
(] mcromp30BaTh MPUOOPETEHHBIE 3HAHUS [Tl SKOJIOTUYECKH IPAaMOTHOTO TIOBEICHUS B OKPYXKAIOLIeH Cpee;

] MCOIB30BaTh NPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIUHN IIPU BBINOJIHEHUN NPOEKTOB M PEIICHUHN yU4eOHO-UCCIIE0BATENbCKUX 3a/1a4 110 U3YUYEHUIO

CBOWMCTB, CITIOCOOOB TMOJIYYEHHUS U PACIIO3HABAHUS BEIIECTB;
] 0OBEKTHBHO OIEHUBATH HHPOPMAIUIO O BEIIECTBAX U XUMHUECKUX MpoIleccax;

[] oco3HaBaTh 3HAYECHHUE TCOPECTUYCCKHUX 3HAHUM MO XUMMHU JJIs HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA, CO3aaBaTb MOACIHU U CXCMBbI I PCIICHUA
yLICGHBIX M TI03HAaBaTCJIBHBIX 3aJa4d; INOHUMAaThb HCOGXOI[I/IMOCTL CO6JIIO,I[CHI/I}I npe;[rmcaHHﬁ, npeajaracMbiX B HHCTPYKIUAX IO HCIIOJIB30BAHUIO

JIEKapCTB, CPEJICTB OBITOBOWM XUMHH U JP.

Conep:xaHue mporpaMMbl «JKCIEPUMEHTAIBLHAST XUMHS)



9 kaacc (33 yaca, 1 yac Hemesi0)
BBenenue B kypc «IKcriepuMeHTanbHas XuMus-9 (1 1)
BBoanbiit uncrpykrax no Th. XumMus — Hayka SKCIEpUMEHTAJIbHAs.

JemoHcTpannoHHbd 3kcniepuMeHT Ne 1. O3HakomiieHHe ¢ JTaOOpPaTOpPHBIM 0O0OpYyIOBaHHWEM; MPHEMBI Oe30macHOW paboThl ¢ HHUM. BxomHoe

TECTUPOBAHUE MO TEOPETUUECKUM U MPAKTUYECKUM 3HAHUAM 3a 8 K1acc
Pazjnen 1. MHorooopa3ue XuMuyeCKUX peakiuili B IKCNePUMEHTAIbHOH XuMuu (7 1)
Tema 1. Xumnueckue peakuuu (3 4)

[Tpaktnueckas pabora Ne 1 «lIpaBmma TexHuku Oe3omacHOCTH mpu pabore ¢ 1abopaTropHbIM oOopynoBanueMm. [IpaBmia mnosibp3oBaHMA

HarpeBaTeNbHbIMU ycTpolicTBaMu» OBP B sxkcnieprMeHTaIbHOW XUMHUH

JlaGopaTopHbIit OIIBIT Nel «3yueHue peakuun B3aUMOJICVCTBHUS cynbduta HATpUs c MIEPOKCUAOM BOJIOPOJIa»

Tennooii 3pdext xumudeckux peakiuid. [ToasiTue 00 AK30- ¥ SHAOTEPMUUECKUX PEAKIIHIX.
JlemoHcTpaunoHHbIN onbIT Ne 2 [Tpumepsl 3K30- U 3HAOTEPMUYECKUX PEAKIIHUI.

Hemonctpanuonubii  onbIT  Ne 3 «TemoBoit  addext pactBopeHuss BemectB B Bojae» CKopocTh XUMHYECKUX peakuuii
JemoncTtpaunonHbii onbIT Ne 4 B3aumonelicTBue LMHKA € COJSIHOM M YKCYCHOM KucIoTamMHu. B3aumonelcTBHE TpaHyJIMPOBAaHHOTO IIMHKA U

IIMHKOBOM MBUIH C CONIHOM KucnoTod. B3ammoneiictBue okcuna meau(ll) ¢ cepHoii KMCIOTON pa3HOM KOHIIEHTpALlMU TPH Pa3HBIX TeMIIeparypax.

[IpakTnueckas pabota Ne2. N3yuenne BIIMSTHUS YCIIOBHM IIPOBECHUS XUMUYECKON peakuuu Ha eé CKOpOCTb.

Jlaboparopusrit onbiT Ne2 «CpaBHUTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHOM CITOCOOHOCTH METAJLIOB)
[ToaroroBka k [TTA
Tema 2. JneKTpoJINTHYECKAS qUcconnanus (4 1)

DNEKTPOIUTUYECKAs AUCCOIUAIINS — [JIABHOE YCIOBHE MPOTEKAaHUs PEAKIIHil B pacTBOpax.



JeMoHcTpanronHblil onbIT NeS McnibiTaHre pacCTBOPOB BEIIECTB HA AJIEKTPUUYECKYIO MPOBOJIUMOCTb.
JleMoHCTpaoOHHBIN ONBIT Ne6 «JIEKTPOIUTHI U HEANEKTPOIUTHD) INEKTPOIUTUUYECKAS AUCCOLUALIMSI KUCIIOT, LIEJIOUEl U COJEH.

Ha60paT0prIfI ombIT Ne 3. «CunbpHbIE U cl1a0bIe QJICKTPOJIUTBI» OHpCI[eJ'ICHI/Ie KHUCJIOTHOCTUOCHOBHOCTH CPCAbI IMOJIYUCHHBIX PACTBOPOB C IIOMOIIIBIO

HHAUWKaTOpa U JaT4YHKa 3JICKTPOIIPOBOJHOCTH

Jlaboparopubrii onbiT Ne 4 «3aBHCHMOCTB 3JIEKTPOIPOBOJHOCTH PACTBOPOB CHIIBHBIX AJICKTPOJIMTOB OT KOHIICHTpAIMH MOHOB» Peakiuum MOHHOTO

oOMeHa.

JlabGopatopubiii onbIT Ne 5 «BzaumonelictBue rugpokcuga Oapusi ¢ cepHoi kucioToi» Jlabopatopubiii onbiT Ne 6 Peakuun oOMeHa MeExAy

pacTBOpamMu 2JEKTPOIUTOB.
[IpakTuueckas padora Ne3. «OnpeneneHre KOHIEHTPALNUN COJIU M0 JIEKTPOIPOBOIHOCTH PAacTBOPa»

IToaroroska xk T UA

[IpakTuueckas pabora Ne4. Perienne skcriepruMeHTaNbHbBIX 3a/1a4 110 TeMe «JIEeKTpoIuTHYecKas agucconuanus». Th
TecToBbIil KOHTPOJIB O pazzieny «MHOrooOpazue XUMHUYECKUX PEaKIMi B 3KCIIEPUMEHTAILHOW XUMUN

Paznea 2. [IpakTHKYM 110 M3y4eHHIO CBOMCTB MPOCTHIX BelIECTB: HEMETAJJIOB U MeTAJLJIOB, MX coequHeHHuil ( 204)
Tema 3. CBoiicTBa rajioreHoB (2 1)

lanorensl: Qu3uveckne u xumuveckue cBoicTBa. CoenuHeHUs TamoreHoB. XjopoBojopon JlaGoparopHsiii onbiT Ne7 Pacmo3naBanue CONSHOM

KHUCIIOTHI, XJIOPHI0B, OPOMUIOB, MOJAUIOB U HO/IA.
Jlaboparopusrit onbiT Ne8. OTOenuBaroie CBONCTBA XJIopa .

JlaGopatopusblii onbiT Ne9. B3anmmHOe BbITECHEHHE TaJOreHOB M3 pacTBOpoB uX conel Ilpaktudeckas padora Ne 5. «OmnpeneneHue coaepKaHus

XJIOpUI-MOHOB B TUTheBOM Boge» Iloaroroska k ' MA

Tema 4. CBoiicTBa kucaopoaa u cepsl (4 4)



Kucnopona: nonydyenne 1 XuMU4eCKue CBOMCTRA.
JlemoHcTpannoHHbIi onbIT Ne 7. «[lomydenue u coOupanue KUCIOpoAa B Ta0OPaTOPUH H 3aII0JIHEHHE UM ra30MeTPay
Jlaboparopusiii onbiT Nel0. «['opeHue cepsl Ha BO3ayXxe u B Kuciaopojae» Cepa. XMMHUUYECKHE CBOMCTBA CEPHI.

JemMoHcTpaunoHHbI onbIT No7. AsmorporHbele Moaudukanuu cepbl. O3HaKOMJIEHHE C o0pasnamMu ceppl W €€ NPUPOAHBIX COCTUHEHUH.

CoeaMHEHHS Cepbl: CEPOBOJOPOJI, CEPOBOAOPOIHAS KUCIOTa. CyIb(UIBL.

JlemoHcTpannoHHbIi onbIT Ne§ OOpa3isl mpupoaHbIX CcyabhuaoB u cyibdaros. JlabopaTopusiii ombiT Nell KadecTBeHHBIE peaknmuu Ha CyabOuia-

noHbl B pactBope. Coenunenus cepbl: okcup cepol (1V), cepHucTas Kucaora u €e COJIH.

Jlaboparopusbrit onbiT Nel2 KauectBeHHble peakuuu Ha Cyiab(GuT- HOHBI B pacTBope. Coenuuenus cepbl: okcua cepsl (VI), cepHas kuciora u ee

COJIH.
JlaGopatopusliif onbIT Nel3 KauecTBeHHBIE peakiuu Ha cyib(haT-uoHbl B pacTBope. CBOWCTBA CEPHOM KUCIOTHI.
Jlaboparopusiii onbiT Nel4 V3yueHue cBOWCTB CEPHOM KUCITOTHI

ITonroroska k 'HMA

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

A30T: pU3HUECKUE U XUMUYECKHE CBOMCTBA. AMMHMAK.

JemoncTpaunonHsli onbIT Ne9 Th [lonydyenne ammmuaka M €ro paCTBOpEHHE B BOJIE.

Jlaboparopusrit onbiT Ne 15 «OcHOBHBIE cBOMcTBa amMmmHaka» Coyii aMMOHHS.

JlaGopatopuslii onbIT Nel6 B3aumopelicTBue coseil aMMOHUSL cO Iieao4amMu A30THasl KUCIIOTA.

JlaGopaTtopusbiii oneiT Ne 17. M3ydeHne CBOMCTB a30THOM KHUCIOTHI

[TpakTuyeckas padora Ne 6. «OnpeseneHre HUTPAT-UOHOB B TUTATEILHOM pacTBope» Coiu a30THOM KUCIOTHI — HUTPATHI.



Hemonctpanronnbiit onbIT Nel0 OO6pasiel mpupoaHbIX HUTpaTOB H (pocdaros.

JlaGopatopusriii oneiT Nel8 O3nakomiieHHne ¢ a30THBIMU U (hocopHbME yroOpeHusiMu. Pacnio3naBanue a3oTHbIX ynoopenuid. @ocdop. Coenunenus

docdopa: okcun dhocdopa (V), oprodhocdopHas kuciora u ee conu. DochopHbie ynodpeHus

JlemonctpannonHbii onmbIT Nel1 O6pasmer kpacHoro dochopa, okcuaa docdopa (V), nmpupoaubix pocdaros.

JlaGopatopusiii onbIT Nel8 «l'operne cepsl U pocdopa Ha BO3AYXE U B KUCIOPOAC»

[Toaroroska xk T'MA

Tema 6. CBoiicTBa yriiepoaa u kpemuus (4 4)

Yrnepon, duzudeckue CBOMCTBa. AJUTOTpONHS yriepoja: anmas, TpaduT, KapOuH, QyuiepeHsl. XHMHUYECKHE CBOWCTBA YIJIepoJa.

JemoncTpannoHHblid onbIT Nel2 Mogenu KpHUCTaNIMYecKuX PemeETok anmaza u rpadura. OKcHIbl yriaepoaa. YTapHbId M YIICKUCIBIA Ta3bl.

VYronbHas KHCI0Ta, KapOOHATHI

JemoHcTpanunoHHbIH onbIT Nel3 O6pasibl NpUpOAHBIX KapOOHATOB M CHIIMKATOB.

Jlaboparopusiii onbiT Nel9 KauecTBeHHass peakiysi Ha YIJIEKHCIBIA Tas3.

JlaGopatopuslii onbIT Ne20. KauecTBeHHass peakius Ha KapOOHAT-HOH.

Jlabopartopusiit onbiT Ne 21 «B3anmojelicTBre N3BECTKOBOM BOJIBI C YTJIEKUCITBIM Ta30M)

[IpakTuyeckas padora Ne7. «Ilomydenue okcuaa yriepoaa (IV) u nuzydenue ero cBoiicts. PacrioznaBanue kapOoHatoB». KpemHumii u ero coequHeHusI.
JlaGopaTtopHsblii (3aHUMaTeNbHBIN) OMBIT Ne 22 «BrIpammBanue BOAOPOCIICH B CHIIMKATHOM KJIEE»

[Togroroska k ' A

KoHnTponbHOe TecTupoBanue 1o noapasneny «lIpakTukym 1o u3y4eHHI0 CBOMCTB IPOCTBIX BEIIECTB HEMETAIIOB UX COECIUHEHUID)

Tema 7. O01mue 1 MHANBUAYAJIbHBbIE CBOHCTBA METAJLJIOB (5 1)



O6H_II/IG (1)I/IBI/I‘ICCKI/IG M XMMHUYECKHE CBOMCTBA METAIIOB: p€akuruu ¢ HEMETAIJIaMH, KUCJIOTaMH, COJIAMH. BoccraHoBuTeIIbHEIE CBOMCTBA METAJIJIOB.

DJIEKTPOXUMHUYECKUH PsiJl HANIPSYKEHU METaJlIOoB.

Jlaboparopusrit onbiT Ne23. B3zaumonelicTBUe METAUIOB C pacTBOpaMu cojieid. B3ammojeiicTBue MerayuioB (MarHus, ITUHKA, jKejle3a, MEIU) C

pacTBOpaMu KUCJIOT
JlemoHcTpannoHHbli onbIT Nel4. M3yuenune o6pasunoB meramioB. Lllenounsie Mmetamibl. CoeAMHEHUS MIEIOYHBIX METAIIIIOB
JeMoHncTpanronHblil onbIT Nel5 B3auMoelicTBue MIEIOYHBIX METAIIIOB ¢ BOJOM. CBOMCTBA IIETOYHO3EMENIbHBIX METAJNIOB U UX COCTMHEHUH.

JemoHcTpannoHHbli onbIT Nel6 B3aumoneicTBue 1mE104YHO3EMENbHBIX METAIIOB € BOAONH. OOpa3iibl BaXKHEUIIUX PUPOAHBIX COEIMHEHUN MarHus,

kanpius. CBOMCTBA cCOeAMHEHUN KabIus. JKeCTKOCTh BOJIBI

JlaGopatopusiii onbIT Ne24. O3HaKOMIIEHHE CO CBOMCTBAMHU H MPEBpAIEHUSMH KapOOHATOB M THIPOKapOOHATOB.
JlabopartopHsiii onbIT Ne25. YeTpaHneHue ®KecTKOCTH BOJIBI B IOMAIIHUX YCIOBUAX

CgoiicTBa ayfoMuHUA. AM(POTEPHOCTh OKCHAA U THAPOKCHUIA ATFOMUHUSA.

JlaGopatopHslif onbIT Ne26. [TonydeHne rupokcuia allOMUHUS U B3aUMOJIEMCTBHE €ro ¢ KUCIOTaMu M Inenodamu. XKereso.
Hemonctpanronnbiit onbIT Nel7. O6pasisl pyn xene3a. Ckuranue sxkene3a B KHCIOPOJIE.

Jlaboparopusrit onbiT Ne 27. «OkuciaeHne xene3a Bo BIaKHOM Bo3ayxe» (CBONCTBA COSAMHEHM Kelle3a: OKCUIOB, THAPOKCHAOB U coieil xkene3a(ll u

1)}

JlaGopatopusiit onbIT Ne28 [Tonyuenue runpokcuaos xene3a(ll) u (III) u B3aumoseiicTBUe UX € KUCIOTAMH U IIEI0YAMHU.
[TpaxTrueckas padota Ne8. Perenue skcrepuMeHTaNBHBIX 3a7a4d 1mo Teme «OO0Iue U MHANBUyaTbHBIE CBOMCTBA METAIIIOBY.
[Toaroroska k 'NMA
KonTponbHOe TecTupoBanue 1o noapasneny «lIpakTukym 1o u3y4eHHI0 CBOMCTB IPOCTHIX BEIIECTB METAIIJIOB UX COEAMHEHUI»

Pasnen 3. OCHOBBI ONBITHO-)KCIIEPUMEHTAJIBLHOI U MPOEKTHOM NesiTeILHOCTH (5 4)



TexHuka 0€30IaCHOCTH ITPU BBIIIOJHCHHUHU CAMOCTOATCIBHBIX OINIBITOB M SKCIICPUMCHTOB B JOMAIIHUX YCJIOBUAX U C UCIIOJIB30BAHUEM 060py,HOBaHI/I$I

XUMHUYECKOH JTabopaTopuu.

[Tpaktuyeckas pabora Ne9. OOpamierne co cTekiaoM (crubaHue CTEKISTHHOM TPYOKH, M3TOTOBJICHHE: MHIIETKH; KaIWUIIPOB; MPOCTEHIINX Y3IIOB;
OpocTeHImMX npuOOpPOB) XMMUYECKUIl aHANN3: KAuyeCTBEHHBIH M KOJIWYECTBEHHBIH TeOpeTHUecKHe OCHOBBI OIBITHO-IKCIEPHUMEHTAIBHOW |

IIPOEKTHOM €ATEIbHOCTH.

Bb10op TembI poekTa.

[TnanupoBanue aearenbHocTu. [loaroroska npoekra. Coop HHPOPMALIUU 110 TaHHOH TEME.

MogenupoBaHie IPOEKTHOH J1eATeIbHOCTH. BhInonHeHne yueOHbIX IPOEKTOB, OIIBITHO-3KCIIEPUMEHTAIbHBIX PA0OT.
[IpakTuueckue padotsl Nel0-12 o TemaM IpoeKTOB yyauxcs

IToaroToBka yueOHBIX IPOEKTOB K 3aIIUTE

[Ipomexxyrounas arrecranusi.

3amuTa MpOEeKTOB

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

ITonroroBka k 'MA, BIIP: pemenne npakTuko OpUEHTUPOBAHHBIX 3a/1aHNN

O606H_ICHI/IC, CUCTCMATU3allUsA U KOPPCKIUA 3HAHUI yJaluxcd 3a Kype ((3KCHCpI/IMCHTaJIBHa}I XHUMUS, 9 xiacc.



®opMbI KOHTPOJIA
®dopmupoanre UKT-koMIeTEeHTHOCTH 00y4YarOmMMUXCs
YyeHuk Haydurcs:

- HCIIOJIb30BATL PA3HBLIC IIPHCMbI ITOMCKaA HH(bOpMaHI/II/I Ha TII€PCOHAJIBHOM KOMIIBIOTEPE B O6paBOBaTeJ'IBHOM IIPOCTPAHCTBE C HCIIOJIB30BaAHUEM

obopynoBanus TUGPOBOH JIaAbopaTOPHH;
- UCIIOJIb30BATh Pa3IMYHBIC CITOCOOBI XPaHEHHS U BU3yaIH3allui HHPOPMAIIHH, B TOM YUCIie, B Tpaduueckoii Gopme
®opMHUpOBaHHE KOMIIETEHTHOCTH B 00JIACTH ONBITHO-)KCIIEPUMEHTAIbHOI M MPOEKTHOM 1eATeIbHOCTH

YyeHuk HAaY4YUTCs IUIAHUPOBATH U BBIIIOJIHATH yqe6Hoe HCCICOOBAHUEC U y‘le6HBII>i MMPOCKT, UCIIOJIb3Y: O60py,I[OBaHI/Ie, MOJACIIN, METOAbI, IIPUCMBI,
aJICKBATHBIC PICCJ'IC)IYGMOfI HpO6J'ICMe. YueHuk MOJIYYHUT BO3MOXKXHOCTDb HAYUUTHCA CaMOCTOATCIIBHO 3aAYMBIBATh, IIJIAHUPOBATE U BBINIOJIHATH y‘~I€6HO€

HCCleI0OBaHNe, yUeOHBIN U COLMATbHBIN MPOEKT MO €CTECTBEHHOHAYYHOM HANlPaBIEHHOCTH.

Yuder pe3y1bTaTOB BHEYPOYHOH 1eATEJIbHOCTH

DOopMBI U IEPUOIUYHOCTH KOHTPOJIS

BxoHOH KOHTPOJIb MPOBOJIUTCS B HaUasie yueOHOro roja Juis MpoOBEpKH HavyalbHBIX 3HAHUH U YMEHHH 00yJaromuxcsl.
Texymuii KOHTPOJIb MPOBOJUTCS HA KAXKIOM 3aHATHH B (hOpME Mearoruaeckoro HabIoaeHuUs.

TecToBBIN KOHTPOJIb OCYIIECTBIISIETCS IO OKOHYAHNUN U3YYEHUS KAKIOTO pas3jiena.

HpOMC)KyTO‘-IHa}I arrecralusa IMpoOBOAUTCA B KOHIIC yqe6Horo roga B (bopMe 3alIUTBI MPOCKTA, IMO3BOJIACT IPOBCCTHU aHAJIU3 PC3YJIbTATUBHOCTU
OCBOCHUA O6y‘-IaIOIJ_[I/IMI/IC}I OCHOB OHBITHO-BKCHCpHMeHTaHBHOﬁ u HpOCKTHOfI ACATCIIBHOCTH HOAHHOTO KYypcCa BHCypO‘-IHOﬁ ACATCIIBHOCTHU

(<9KCH€pI/IMeHTaJ'IBHa$I XUMMU).



KpnTepml OILICHKH PE3YyJbTATOB OCBOCHHUA IIPOrpaMmMbl Kypca

Pabora oOydaromuxcst OLEHMBaeTCs MO TPEXYPOBHEBOM IIKajie, MpEerojiaraioiieil Haluyue CIEAYIOUUX YPOBHEW OCBOCHMSI MPOTPaAaMMHOIO

Marepuaia: BEICOKHI, CpeTHUHN, HU3KUM.

Bbicokmii ypoBeHb: OOy4aroIIMiCS JEMOHCTPHPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pA30BATEIbHON JESATEIBHOCTH,

MPOSBIISICT MHUIIMATHBY, HE MIPOITYCKAET 3aHATHs 0€3 YBaXKUTEIbHOU MPUUMHBI, JEMOHCTPUPYET BHICOKHI YPOBEHb 3HAHUH U
KOMIIETEHIIH, BJIaJIeeT Ha BEICOKOM TBOPYECKOM YPOBHE MPHOOPETEHHBIMH B XO/I€ U3YYEHUS MPOTPaMMbl YMEHUSIMH U HaBBIKAMU;

Cpezumﬁ YPOB€EHL!: 06yqa}0m1/n710;1 ACMOHCTPUPYCT OTBETCTBCHHOCTL MU 3daMHTCPECOBAHHOCTHL B O6paBOBaTCHbHOﬁ ACATCIIbHOCTHU, IIPOABIIACT
XOpOHII/If/'I YPOBCHB 3HAHUI H KOMHCTGHHHﬁ; WHULMWATUBBI HC IMPOABIIACT, HO crocobeH MoAACPKUBAThL HHUIMATOpA B MIpeajiaracMoM I10JiC

JCATCIBHOCTH, B I[OCTB.TO‘-IHOﬁ CTCIICHU BJIAACCT MOJTYYaCMbIMH B XOAC U3YUCHUS NPOIrpaMMbl YMCHHUAMU U HABBIKAMU

Hwusknii YPOBCHD!: 06yqafom1/11710;1 ACMOHCTPUPYET HCAOCTATOYHYIO OTBETCTBCHHOCTH U 3aUHTCPECOBAHHOCTL B 06pa30BaTeJle0171 ACATCIIBHOCTH,
MOCCHIACT 3aHATHA OT Cjiydad K ClIy4daro, [OKa3bIBacT y}lOBJ’ICTBOpHTGJ’IBHBIfI YPOBCHB 3HAHUM U KOMHGTGHHHﬁ, B IICJIOM ciabo BJIaACCT MIOJTYy4aCMbBIMU

B X0/ U3y4EHUS IPOTpaMMbl YMEHUSIMU 1 HaBbIKaMHU.
®opMbI pe3yJIbTATOB OCBOCHHS IPOrPaMMBbl BHEYPOYHOM AeATEJIbHOCTH:
1. OT™MeTKa YpOBHS JOCTHXKEHHI 00y4aroIerocs B IMCTE Me1arornyeckoro Haaro1eHus;

2. 3anucu B KypHajie Yy4€ra O pe3yJbTaTUBHOCTH YYacTHUs OOYy4aroUIMXcs B MEPONPUSTHUAX pa3HOTO BUAA M YPOBHS (JIMIUIOM, IpaMoTa,

0J1aroJapHOCTb, IPYTOE);
3. 3anmcu B )KypHaie yuéra 00 y4acTUH B BBIE3HBIX MEPOTIPUATHIX
Ounenka TecToBBIX padoT.

TecTbl, cocToAIME U3 TATH BOIIPOCOB MOYXHO HCIIOJIb30BATh MOCIE U3YyUEHUS KaXA0ro MmaTepuana (ypoka).



Tect n3 10—15 BonpocoB UCHIOIB3YETCA IS MEPHOIUUECKOTO KOHTPOJIA.

Tect 3 20 BonpocoB HEOOXOAMMO UCIOIB30BATh 11 UTOIOBOI'O KOHTPOJIS.

Ouenka pedepara.

Pecdepar onieHrBaeTcs Mo CIeayrOImUM KPUTEPUSIM:

* coOmroiIeHue TpeOOBaHUM K €ero 0pOpMIICHHIO;

* HEOOXOAUMOCTD M IOCTATOYHOCTH TSI PACKPBITUS TEMBI IPUBEJICHHOH B TEKCTE pedepara HHPOpMaLny;

* yMeHHE 00yJaromierocss CBOOOJHO HU3JlaraTb OCHOBHBIE HJIEH, OTPasKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOIIErocs MOHSITh CYTh 33/1aBa€MbIX WIEHAMH aTTECTAlMOHHON KOMHCCHH BOIIPOCOB U C(HOPMYIMPOBATH TOUHBIE OTBETHI HA HUX.
Ouenka npoexra.

ITpoekT oleHnBaeTCs MO CIEAYIOUIMM KPUTEPUSIM:

* coOnroeHue TpeboBaHuil K €ro 0OPMIICHUIO;

* He00XOAUMOCTh U JIOCTATOYHOCTD JJIsl PACKPBITHS TEMbI IPUBEJCHHOM B TEKCTE MPOEKTa MH(POPMALIUY;

* YMEHHE 00yJarmerocs cBO00IHO U3NIaraTh OCHOBHBIC UJIEH, OTPAKEHHBIE B IIPOEKTE;

* CIIOCOOHOCTH 00YYAarOIIErocs MOHATh CYTh 331aBAEMBIX YWICHAMH aTTECTAllMOHHOW KOMHCCHUHU BOIIPOCOB U C(POPMYIMPOBATH TOUHBIE OTBETHI HA HUX.
TemaTHKa HccIe10BATEIBLCKUX U IPOEKTHBIX PadoT ¢ HCMOJb30BaHMeM 000py1oBaHus HeHTpa «Touka pocra»:

1. 3yueHne MET0YHOCTH Pa3InYHBIX COPTOB MbLIA U MOIOIINX CPEJICTB.

2. apukaTtopHble CBOWCTBA pa3iIMYHBIX pacTeHuil U 1BeToB (¢ ompeneneHuem pH pactBopoB). 3. Ompenenenue kadyecTBa XjaeOONeKapHOH MYKHU H

xJie0a.

4. OnpeneneHue KauecTBa KUCIOMOJIOYHBIX MPOTYKTOB.



5. Onpepenenre 3aBUCUMOCTH 3MeHeHUs pH 11e1pHOro ¥ macTepru30BaHHOTO MOJIOKA OT CPOKOB XpaHECHHUSI.
6. N3ydenue 3(eKTUBHOCTH PA3TUYHBIX COJIEBBIX I'PEJIOK.
7. KoHCTpyHpOBaHHE «XMMUYECKUX TPEIOK», OCHOBAHHBIX Ha XUMUYCCKUX PEAKITUSX.
8. CuHTE3 «MajmaxuTa» B pa3Iu4HbIX YCIOBHUSX.

9. N3yueHue KOppO3uH Kelie3a B pa3IMIHbBIX YCIOBHUSX.

10. Bnusinre cBeTa v KUCJIOPO/1a Ha CKOPOCTh PA3JIOKEHUSI PACTBOPA MOAMIA KaJIHsL.

11. Onpenenenne kauecTBa BOJOIPOBOAHON BOIBI.

12. XKéctkocTh Bojibl. CrIOCOOBI ONpeACIICHHsI )KECTKOCTH BOJIBI.

13. Bymaxknast xpomarorpadus. XpomaTorpadguueckoe pas3/ieJICHHE BEIIECTB.

14. XPYCTaJ'IBHOC CTEKJI0. MOXXHO JIM HCHOJIb30BaTh I XpaHCHUA HI/IH_II/I?



TemaTuuyeckoe NVIAHUPOBAHUE

Nen/nm Tema pa3nena K-Bo yacos JlaGopaTtopHble IIpakTnyeckne padoThl
padoThI

Pazgen 1. MHOrooOpa3ue XuMHYECKUX PEAKIIU B @)
AKCIIEPUMEHTAIbHOU XUMHUH
Tema 1. Xumuueckue peakuu 3 2 2
Tema 2. DeKTpOAUTHYECKAs JUCCOIHAITUS 4 4 2
Paznen 2. [IpakTukyM 1o U3y4eHHIO CBOMCTB MPOCTHIX (20)
BEIIECTB: METAJUIOB U HEMETAJUIOB, X COeIMHEHUN
Tema 3. CBoiicTBa rajioreHoB 2 3 1
Tema 4. CBoiicTBa KUCIOPOJA U CEPhI 4 4 0
Tema 5. CroiictBa a3ora u dochopa 4 5 1
Tema 6. CBoiicTBa yriaepoga U KpeMHUs 4 4 1
Tema 7. OOmmue 1 UHIUBHTyaIbHbBIE CBOIMCTBA 6 6 1
METaJIOB

Paznen 3. OCHOBBI ONIBITHO-IKCIIEPUMEHTAITBHON H (6) 1

MPOEKTHOM JAEeATETbHOCTH

HTtoro 33 28 9




KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Neni/m | Tema 3ansaTus K-Bo Hara Nupopmaunonnas | Ucnoan3yemoe Mudposoii
4acoB NOIePKKA 000py10BaHNeE LEHTPA oOpa3oBaTeJIbHbINI pecypc
Pymsutuc I'.E. , «Touka pocra»
denpaman O.I.
Xumud: 8, 9 xi1.

1 BBoanbii nacrpykrax no Thb Xumus | 1 § Crp.20- 8xn Bu6mmoteka [JOK
— HayKa 3kcriepumenTtanbHas. TP Texuuka 0ezomacHoctu B | https:/m.edsoo.ruff0d23c
JemoHcTpanroHHbIi onbIT Nel. KaOMHETEe XMMHUU LIEHTpa
O3zHakomyieHHE ¢ 1a00paTOPHBIM «Touka Poctay.
o0opynoBaHueM; IpUEMbI 3HAKOMCTBO C
Oe3omacHoi paboThl ¢ HUM. BxomHOe o0opynoBaHuEM.

TECTUPOBAHUE 10 TEOPETUUECKUM U
IPAKTUYECKUM 3HAHUSM 3a § Kiace
Pazgen 1. MHoroo0pasue XuMHYeCKHX peaKluil B IKCIIEPUMEHTAJbHOU XuMuM (7 4)
Tema 1. Xumnueckue peakuunu (3 1)

2 IIpakTnyeckas padora Ne 1 1 JlaTuuk TeMieparypbl bubmmoreka LIOK
«[TpaBuna TexHUKN 0E30MACHOCTH (TepMoTIapHBIiL), https:/m.edsoo.ru/ff0d23c
npu pabote ¢ 1a60paTOpHBIM cnuptoBka Jlatumk
obopynoBanueM. [IpaBuia TeMITepaTypbl
MOJIb30BaHUS HarpeBaTEIbHBIMH TJIATUHOBBINA
yctpoiictBamu», Th OBP B
AKCIEPUMEHTAITBHON XUMUU
Jlabopamopnwtii onvim Ne 1
«3ydyeHue peakuu
B3aMMOJICHCTBUSI CyIb(UTA HATPHUS C
nepoxkcuaom Bogopona» Th

3 TennoBoii 3QPeKT XUMUIECKUX 1 § 9- 8k bubnuoteka [JOK
peakuuii. [TousTre 00 3K30- U JlaTumrK TeMIepaTypsl https:/m.edsoo.ru/ff0d4790




SHIOTEPMHUUYECKUX PEaKLHUsX.
JeMmoHcTpanimoHHbIN onbIT No 2
[Ipumepsbl 5K30- U
SHIOTEPMHUYECKUX PEaKLUH.
JemoHcTpanroHHbI# onbIT Ne 3
«TennoBoit 3P eKT pacTBOpeHUs
BEIIIECTB B BOJIE»

IUTAaTUHOBEINA

CKOpPOCTh XMMHUYECKUX pPEaKIHi
JemoHcTpanmoHHbIi onbIT No 4
B3auMozeiicTBue IIMHKA C COJISTHOU
U YKCYCHOW KHCIIOTaMHU.
B3auMozeiicTBre rpaHyIMpOBAHHOTO
IMHKA ¥ IMHKOBOM IIBLIU C
COJISTHOM KHCIIOTOM.
Bsaumoneiictsue oxcuna meau(ll) c
CEpPHOU KUCIIOTOM pa3HOU
KOHLIEHTpAllUl TpPH Pa3HbIX
temrnieparypax. IlpakTuuyeckas
padora Ne2. M3ydyeHne BIUSHUS
YCJIOBUU NPOBENCHUS XUMUUECKON
peakiuu Ha e€ ckopocTh. Th
Jlabopamopuuwtit oneim Ne 2
«CpaBHUTEBHAS XapAKTEPUCTHKA
BOCCTAHOBUTEJILHOM CIIOCOOHOCTH
MmeramiaoB» Tb Iloaroroska x TMA

§ 3 —9xkn

Hatuuk pH JlaTumk
HaIpsHKEHUS

but6mmoreka [IOK
https:/m.edsoo.ru/00adbe9a

Tema 2. DnekTpoauTny

eckas qucconuanus (4 4.)

DIEeKTPOTUTHYECKAs JUCCOIMAIIHS —
TJIaBHOE YCJIOBHE MPOTEKAHMS
peakuii B pacTBOpax.
JleMOoHCTpalimOHHBIN ONBIT Ne5
WcnbiTanue pacTBOpOB BEILECTB HA
ANEKTPUYECKYIO MPOBOAUMOCTD.

1

§ 4 -9k

Jatuuk
AIIEKTPONPOBOIHOCTH

but6mmorekxa [IOK
https:/m.edsoo.ru/00adcd68




JleMoHCcTpanimoHHBIN onbIT Ne6
«DNEKTPOJIUTHI U HEDJICKTPOIHUTH»

DNEKTPOIUTHYECKAs JUCCOLUALUS
KHCJIOT, II[EJI0YeH U COJICH.
Jlabopamopuuwiit oneim Ne 3.
«CwibHBIE B cT1a0bIe STIEKTPOITUTHDY
OrnpeneneHne KUCIOTHOCTH-
OCHOBHOCTH CpEJIbl IMOTYYEHHBIX
PacTBOPOB € MOMOIIbI HHAUKATOPA
U JaT4MKa 3JIEKTPOIPOBOIHOCTH, Th
Jlabopamopuuwiit onvim Ne 4
«3aBHUCUMOCTD 3JIEKTPOIPOBOAHOCTH
PacTBOPOB CUJIBHBIX AJIEKTPOJIUTOB
OT KOHIIEHTPALMKX HOHOB, Th

§5-7 — 9k

PeakTuBbl 1 XMUMUYECKOE
obopynoBanue PeakTuBbl
U XUMHUYECKOE
obopynoBaHue

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

Peakuuu nonnoro ooMeHa.
Jlabopamopuuwiit onvim Ne 5
«B3anmoencTBre ruIpoKcuIa
Oapusi ¢ cepHoOl KucimoToi» , Th
Jlabopamopmuwtit onvim Ne 6
Peaxiiuu obmMeHa Mex 1y pacTBopaMu
anekTponautoB, Th IlpakTuyeckas
padora Ne3. «Onpenenenue
KOHIIEHTPAIUU COJIU 0
AJIEKTPOIIPOBOAHOCTH pacTBOpa», Th
[ToaroroBka k 'NMA

I'n.2 — 9k

JlaTunk
AIIEKTPOTPOBOIHOCTH,
no3aTop 00bEMa
KUIKOCTH, OrOpeTKa

bu6nuorexa [IOK
https:/m.edsoo.ru/00add448

IIpakTuueckas padora Ned.
Penienne sxcriepMMeHTaIbHBIX 3a4a4
110 TeMe «DIIEKTPOJIUTHIECKAS
nuccoruanus». Th Tecrossii
KOHTpPOJIb IO pa3jery

PeakTUBEI 1 XUMHUYECKOE
obopyoBaHue, JaTIUK
AIIEKTPOIIPOBOTHOCTH




«MHoroo0Opa3ue XUMUYECKUX
peaKkuuii B SKCIIEPUMEHTATILHOU
XUMUN

Paznen 2. [IpakTHKYM M0 H3y4YeHHIO CBOMCTB MPOCTHIX BelIECTB: METAJJIOB H HEMETAJLIOB, UX coeAnHeHmii (20
1)
Tema 3. CBoiicTBa rajioreHoB (24)

9 ["anorensr: pusnveckue u 1 § 10-12 bubnmoreka [JOK
XHMHYECKHE CBOMCTBA Peaktussl u xumuueckoe | https:/m.edsoo.ru/00addfe2
Jlabopamopnbwtii onvim Ne7 o0opynoBanue
Pacnio3naBanue costHON KUCTIOTHI,

XJIOPUIOB, OPOMUIOB, HOAUJIOB U
nona. Th

10 Jlabopamopmuwtit onbim Ne8. 1 Anmapar juis mpoBeIeHUS
Ot0enuBarolye cBoicTBa XJI0pa , XH- MUYECKHUX TMPO-

Tb Jlabopamopnuiii onvim Ne9. neccoB (AIIXP)
B3anMHOe BbITeCHEHHE TaJlOr€HOB U3 PeakTuBbI 1 XUMUYECKOE
pactBopoB ux coneu, Th obopynoBanue JlaTunk
IIpakTnyeckas padora Ne 5. XJIOpHUJI- HIOHOB
«Omnpenenenue coepKaHus XJIOPHI-
HOHOB B MUTHeBOU Boje» Th
[Toaroroska k 'MA

Tema 4. CBolicTBa Kucaopoaa u cepolt (4 4)

11 Kucnopon: nonyuenue u 1 § 13-15 bubnuoreka [IOK
XUMHYECKHE CBOMCTBA. Peaktussl u xumuueckoe | https:/m.edsoo.ru/00ade64a
JeMoHCTpannoHHbIN OonbIT Ne 7. o0opynoBaHue
«[lonyuyenue u cobupanue
KHCIIOpO/ia B 1abopaTopuu u
3aM0THEHUE UM Ta30MeTpay
Jlabopamopuuwiit oneim Nel().

«["opeHune cepsl Ha BO3AyXE U B
kucnopone» Th




12 Cepa. XuMHuueckue CBOMCTBa cepbl. | 1 bubnuotexa [JOK
JleMOHCTpaIMOHHBIN OMBIT Ne§. § 13-15 | PeakruBsl, kowtekiuu 1 | https:/m.edsoo.ru/00ade64a
AmnoTponHbsle MOIUGUKALIUN CEPHI. XUMHUYECKOe
O3zHakoMjieHHE ¢ 00pa3lamMH Cepbl o0opynoBaHue
U €€ NPUPOJIHBIX COCAUHEHUHN

13 CoenuHeHus cepbl: CEpOBOAOPO/I, 1 Amnmapar st npoenenust | bubmmotexa [HOK
CEpPOBOJIOPOIHASI KUCIIOTA. XH- MUYECKUX PEaKIHii https:/m.edsoo.ru/00ade802
Cynbhunpl. J[eMOHCTpaiMOHHBIN (AITXP), npubop mms
onbIT Ne9 O6pasnpl TPUPOTHBIX MOJTyYEHHS Ta30B WIH
cynb(huI0B U CyIb(aToB. anmnapat Kunna
Jlabopamopnwiit onvim Nel 1. PeakTuBbI, KOJUIEKIIMHU U
KauecTBeHHble peakuuud Ha XUMHYECKOe
cyns(hua-uoHsl B pactBope. Th obopyoBaHue

14 Coenunenus cepol: okcup cepol (1V), | 1 Anmnapar st npoBenenus | bubnuorexa [JOK
CEpHHCTAsI KUCIIOTA U €€ COJIH. XH- MUYECKUX PEaKIHii https:/m.edsoo.ru/00adea28
Jlabopamopnbwiit onvim (AIIXP
Nel2KayecTBEHHbIE peaKIMU Ha
cynbuT- HoHBl B pactBope. Th
Coenunenus cepbl: okcua cepsl (VI),

CepHas KHCIIOTA U €€ COJIH.
Jlabopamopnutii onvim
Nel3KauecTBeHHbIE peaklUU Ha
cynb(ar-uoHsl B pacteope. Th
CBoiicTBa CEpHOM KHUCIIOTHI ,3y4EHUE
CBOMCTB CEpHOM KUCIOTHI, Th
[ToaroroBka k T'NMA
Tema 5. CBoiicTBa a3oTa u ¢ocgopa (44)
15 A30T: puznUecKre 1 XUMUYECKHE 1 bubnuotexa [JOK

CBOMCTBA. AMMHAaK.
HemoncTpanmonHblit onbiT Nel0
[lonyyenue ammuaka U €ro
pacTBOpEHHE B BOJIE.

§16-18

JlaTunk
AIEKTPONPOBOJHOCTH

https:/m.edsoo.ru/00adf004




Jlabopamopnwtii onvim Ne

PeakTuBBI 1 XUMHUYECKOE

14«OcHOBHBIEC CBOWMCTBA aMMHUAKAY obopynoBaHue
Tb Conu aMMOHUS.
Jlabopamopmubwtii onvim
NeI5B3aumoneiicTBue cosei
aMMOHMS co wenoyamu Th
16 A3zotHas kucinora. Jlabopamopuotit § 16-18 TepMope3ucTopHbIit bubmmoreka [JOK
onbim No 16. V3ydenue cBONCTB JATYUK TEMIIEPATYPBI, https:/m.edsoo.ru/00adf306
a30THOU KUCIOThI Th natuuk pH, naTumk
IIpakTuyeckasi pabora Ne 6. 3JIEKTPONPOBOJHOCTH,
«Omnpenenenue HUTPAT- UOHOB B amnmapart JAJs IPOBEACHHUS
NUTaTeIbHOM pacTBope» Th XAMHUYECKHAX pEeaKIun
(AIIXP), maruutHas
Memianka PeakTuBbl U
XUMHUYECKOE
obopynoBanue, JlaTunk
HUTpPAT-UOHOB
17 Conu a30THOM KHCIOTHI — HUTPATHI. Jatuuk
JleMOHCTpallMOHHBIH OTBIT AIEKTPONPOBOAHOCTH,
Nel1O06pa3zupl TpUpPOTHBIX KOJUJIEKIIUU
HUTpaToB u (ocdaros.
Jlabopamopnbwtii onvim
Nel70O3HakOoMIIEHHE C Q30THBIMH U
dbocopHbIMU yTOOpEHUSIMHU.
PacnioznaBanue a30THBIX yI0OpEHUH.
Tb
18 ®ocdop. Coenunenus pocdopa: bubnuoreka [IOK
okcuz hochopa (V), https:/m.edsoo.ru/00adf68a

oprodochopHas KUCIIOTa U €€ COJIH.
®dochopHbie ynoOpeHust
Hemonctpanmonnsiit onsiT Nel2 Th
O6pa3isl kpacHoro docdopa,
okcuaa docdopa (V), mpupoIHbIX




dbocdaros. Jlabopamopmuwlit onvim
Nel8 «I"openue cepol u Gpocdopa Ha
BO3AyXe U B kuciopomae» Th
IToaroroska xk A

Tema 6. CBoiicTBa yriepoaa u

KpeMHus (4 1)

19

VYrnepon, ¢usmdeckue CBOCTBA. 1
AmoTponust yriaepoja: aiamas,
rpadut, KapouH, QyIepeHsbl.
XUMHYECKUE CBOWCTBA yriepoja.
JemoHcTpanmoHHbIi onbiT Nel3
Mogenu KpuCTaIITHYECKUX
peméTok anMasza u rpadura.

§31-§ 32

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

20

Oxkcuapl yriaepoaa. YrapHbelii u 1
VIJICKUCHBIN Ta3bl. YTOJbHas
KHCJI0Ta, KapOOHATHI
JlemoHcTpannoHHbIH onbIT Nel4
OO0pa31pl NPUPOAHBIX KapOOHATOB
U CUIMKaATOB. labopamopnutii
onvim Nel9KauecTBeHHas peakmus
Ha yriekucneii ra3. Th
Jlabopamopnbutii onvim
MNe20KauecTBeHHas1 peaxis Ha
kapooHat-uoH. Th Jlabopamopmuii
onvim Ne 21«B3aumoneiicTBue
M3BECT- KOBOM BOJBI C YIJIEKHCIIBIM
razom» Th

§20-21

Jatuuk
AJIEKTPOIIPOBOTHOCTH,
MarHuTHas MeIIanKa,
npuOop JUI MOTy4eHUs
ra3oB uiu anmapaTt Kunmna
PeakTuBbl 1 XUMUYECKOE
obopynoBaHue

bubmnoreka IIOK
https:/m.edsoo.ru/00adfebe

21

IIpakTuyeckas padora Ne7. 1
«ITomyaenne okcuaa yriaepoaa (IV)
Y U3YyYEHHE €TI0 CBOMCTB.
Pacno3naBanue kap6onaro». Th

§ 24-25 TloBTOpPUTH
1Mo Y4eOHHKY
MaTepual Ii1aBbl

PeakTUBEI 1 XUMHUYECKOE
obopynoBaHue

but6mmorekxa [IOK
https:/m.edsoo.ru/00ae027e

22

Kpemnuuii u ero coequHeHus. 1

bubnunoreka LIOK




Jlabopamopnubwtii (3anumamenbHwlit)
onvim Ne 22 «BwipanuBanue
BOJIOpOCIIeH B CUIMKaTHOM Kiiee» Th
[Toaroroska k ' KontponsHoe
TECTUPOBAHUE MO MOJIpa3aLITy
«[IpakTUKyM 110 U3Y4EHHUIO CBOVCTB
MPOCTHIX BEHIECTB HEMETANIOB UX
COEIMHEHUIN»

https:/m.edsoo.ru/00ae080a

Tema 7. O0mue u u

HAMBUAYaJIbHbIE CBOHCTBA MeTAJLJIOB (6 1)

23

OO6mmue pu3nIecKre 1 XUMUYECKHE
CBOMCTBA METAJJIOB: PEAKIUU C
HEMeTaJUIaMH, KUCIIOTaMHU, COJISIMH.
BoccranoBuTenbHbIE CBOKCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHUM s
HaIPSKEHUN METAJIOB.
Jlabopamopnutit onvim Ne23
B3anmoneiictBue MeTallioB C
pacTBOpaMH COJIEil.
BzaumopeiicTBie MeTanioB (MarHus,
IIMHKa, JKeJie3a, MEI1) C pacTBOpaMu
KHUCJIOT JIeMOHCTPAIMOHHBIN OTBIT
Nel5 U3zyuenue o0pa3iioB METaIOB.
Tb

1

§28-29

PeakTUBEI 1 XUMHYECKOE
obopynoBanue

bubmuorexa [JOK
https:/m.edsoo.ru/00ae103e

24

Ilenounbie MeTamisl. CoeTMHECHUS
MIECIIOYHBIX METAJII0OB
HemoHcTpanroHHbiit onbIT Nel6
BzanmopeiicTBiie IENOYHBIX
MeTaJuI0B ¢ BojoH. CBoiicTBa
IIEJIOYHO3EMENBHBIX METAVIOB U MX
coeMHeHNI. JleMOHCTpaIlmOHHbIN
onbIT Nel7 B3anmoneiicTBue

L[IéJIO‘IHOBGMGJ’IBHBIX MCTaAJJIOB C

§ 30

PeakTHBBI U XUMHUECKOE
obopynoBanue PeakTuBbI
U XUMHYCCKOC
obopymoBaHue

bubnunorexa LIOK
https:/m.edsoo.ru/00ael4b2




Bo0i. OOpa3Ibl BaKHEHTITNX
MPUPOIHBIX COCTUHCHHIA MarHus,
KaJbIIA.

25

CBoiicTBa COEIMHEHUM KaJIbITHSI.
Kectkoctb 600wt Jlabopamopnutii
onvim Ne240O3HaKOMIICHUE CO
CBOMCTBAMH U TIPEBPAIICHUSIMH
KapOOHATOB M THAPOKAPOOHATOB.
Tb Jlabopamopnutii onvtm Ne25
YcTpaHeHue KecTKOCTH BOJIbI B
JoMalHux ycnosusax Th

§ 31-32

PeakTuBBI U XUMHUYECKOE
obopymoBanue

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

26

CBoiicTBa AIIOMUHUSA
AMOOTEpHOCTh OKCHIA U
TUAPOKCHUIA ATIOMUHHUS.
Jlabopamopnutii onvim Ne26
[Tonyuenue ruApoKcUia ATIOMUHUS
U B3aMMOJICUCTBUE €r0 C
KUCIIOTaMU U

1 § 33 PeakTUBbI 1 XUMHUYECKOE
obopynoBaHue

HIeJI049aMHu.

§33

PeakTuBBI 1 XUMHYECKOE
obopyoBaHue

bubmnoreka IIOK
https:/m.edsoo.ru/00aelc64

27

AMoTepHOCTh OKCHIA U
TUAPOKCUAA ATIOMUHUS.
Jlabopamopnbwiit onvim
Ne27TlonyueHne TUIPOKCUAA
ATIOMUHMS U B3aUMOJCHCTBUE €ro
C KHCIOTaMH M IIEIOYaMHU.
Kenezo. JleMOHCTpallMOHHBINA OIBIT
Ne170606pa3us! pyn xenesa.
Cxuranue xeneza B KUCIOpOAE U
xJjope. «OKuciaeHue xeneza Bo
BIaxxHOM Bo3ayxe» Th CoiicTBa
COEIMHEHUH JKeJe3a: OKCHUJIOB,

§ 34

PeakTHBBI 1 XUMUYECKOE
obopynoBanue JaTunk
JTABJICHHUSI, PEAKTUBBI U
XUMHYECKOe
obopyoBaHue,
KoJIIeKIuu PeakTuBbl 1
XUMHUYECKOE
obopymoBaHue

bubanoreka LIOK
https:/m.edsoo.ru/00ae35e6




TUAPOKCHIOB U coneit xxene3a(ll u
). Jlabopampnas paboma Ne28
[Tomyuenue runpoxcuoB sxenesza(ll)
u (III) u B3aumopeiicTBre UX C
KUCHO0TamMu U mwenovyamu. Th

28 IIpakTnyeckas padora Ne§8. IToBTOPUTH TEMY IToBTOPUTH TEMY Bu6muotexa [JOK
PenieHne sKcrepruMeHTATIbHBIX «MeTamib. «Metameiy. IloBroputh | https:/m.edsoo.ru/00ae3de8
3agau o teme «OoOiue u [ToBTOpHUTH MO Mo y4eOHHKY MaTepuai
WHJUBU]lyaJIbHbIE CBOMCTBA y4eOHUKY IJIaBbl
metamuioB». Th [loaroroska k 'NA MaTepual riaBbl PeakTuBbl 1 XUMUYECKOE
KoHTpoisibHOE TECTUPOBAaHUE 11O obopynoBanue
noapasaeny «lIpaktukym no
WU3Y4YEHUIO CBOWCTB MPOCTBIX
BEIIECTB METANIOB MX COETUHEHUI»

Pa3nen 3. OcHOBBI ONIBITHO-)KCIIEPUMEHTAJIBHOI U MPOEKTHOM AeATeILHOCTH (6 1)

29 IIpakTnyeckas padora Ne9. Th PeakTuBbI 1 XUMHYECKOE
Obparuenue co cTekioM (crubanue o0opyaoBaHue
CTEKJISTHHOU TpYyOKH, U3TOTOBIICHHE:

MUTETKHU; KaWUISIPOB; MPOCTEHIIINX
y3J10B; npocteimux npudopos), Th

30 XUMUYECKUN aHAJIN3: KaY€CTBEHHBIN PeakTuBbI 1 XUMUYECKOE
Y KOJTUYECTBEHHBIIN obopynoBaHue

31 TeopeTrruueckrie OCHOBBI OIBITHO- PeakTuBbl 1 XUMHUECKOE
AKCIIEPUMEHTAIILHON U MPOEKTHOU o0opyaoBaHue
JeATEIbHOCTH

32 BrimonHeHNE y4eOHBIX TIPOEKTOB, PeakTuBbl 1 XUMHUYECKOE
OTIBITHO-9KCIIEPUMEHTAIbHBIX PadoT. o0opynoBaHue
[TpakTrueckue paboThl O TEMaM
MIpOeKTOB yyanuxcs, Thb

33 [TpomMexxyTodHast aTTeCTAIIHS.

3amuTa NpoeKTOB




Hepeqeﬂb AOCTYINNHBIX UCTOYHUKOB m{(])opMamm

B pasnene npeacTaBieH COMCOK KHUT U CCBUIOK Ha CaThI, B KOTOPBIX OoJiee MOAPOOHO OCBELICHBI pa3IMYHbIC aCIIEKThl PACCMAaTPUBACMBIX BOIIPOCOB.
WX MO’XHO PEKOMEH/I0BAaTh KaK YUUTEIIO, TaK U 00y4aeMbIM, IPOSBUBIINM HHTEPEC K U3y4yaeMOl TeMe.
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