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IosicHuTeNLHAA 3aNIUCKA

Ha 6a3e nentpa «Touka pocta» o0ecrieunBaeTcs peaanu3aius IporpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKON HAPaBICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMH 3aKOHOATEILCTBA B chepe 00pa3oBaHUA U C YUETOM peKoMeHaanuii PeepaibHOro onepaTopa
y4eOHOro npeaMera «XUuMHU.

Kommext o6opynoBanus nentpa «Touka poctay odbecrieurnBaet 3 (HeKTUBHOE JOCTHKEHHE 00pa30BaTEeNIbHBIX PE3YIbTATOB 00YUAIOIIUMUCS 1O
IporpaMMaM €CTeCTBEHHOHAYYHOM HAIMPaBIEHHOCTH, B TOM YHUCIIe Ui GopMUpOBaHUS H300pPETaTEIHCKOT0, KPEaTUBHOTO, KPUTUYECKOTO MBIILICHUS,
pa3ButTus QYHKIMOHAIHLHOW IPAMOTHOCTH y 00YYAOIINXCS, B TOM YHCIIE €CTECTBEHHO-HAYYHOM. .

CoBpeMeHHBIE IKCTIEpUMEHTAIIBHBIE HCCIISIOBAHUS TI0 XUMUH YK€ TPYAHO MPEICTAaBUTh 0€3 MCIIOIb30BAHMS HE TOJBKO aHAJIOTOBBIX, HO M IIU(PPOBHIX
HU3MEpUTENbHBIX TprOopoB. B denepansuom [Nocynapcteennom O6pazosarensaom Crarnapre (PI'OC) nponucaHo, 9TO OJHUM U3 YHUBEPCATBHBIX
y4eOHBIX IeUCTBUH, MPUOOPETAEMbIX YUAIIUMHUCS, TOJKHO CTaTh YMEHHE «IIPOBEJCHHUS OMBITOB, IPOCTHIX KCIEPUMEHTAILHBIX UCCIIEOBAHUIA,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHH C UCIIOJIB30BaHNEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENbHBIX TPUOOpoBY. LIINpOKHii CIIEKTP NaTYMKOB MO3BOJSET
y4yalumMcs 3HaKOMHUTBCS ¢ TapaMeTpaMu XUMUYECKOTO SKCIIEPUMEHTA He TOJIbKO Ha KaUeCTBEHHOM, HO U Ha KOJIMYecTBeHHOM ypoBHe. L{udpoas
nabopaTopust MO3BOJISIET BECTH JITUTENbHBIN SKCIIEPUMEHT J1aXKe B OTCYTCTBHE HKCIIEPUMEHTATOPA, a YACTOTa MX U3MEPEHUIl HEeTIOABIacTHA
YeJI0BEYECKOMY BOCIIPUSITHIO.

B nporniecce popmMupoBaHUs IKCIIEPUMEHTAIBHBIX YMEHUN YYEHUK 00ydaeTcst MPEACTaBIATh HH()OPMAIHIO 00 UCCIICTOBAaHUH B YETHIPEX BUAAX:

*B Bep6aJ'II>HOMZ OIMUCBIBATHb 3KCIICPUMCHT, CO31aBaTh CJIOBECHYIO MOJCJIb SKCIICPUMECHTA, (1)I/IKCI/Ip0BaTB BHUMAHHEC Ha U3MCPACMBIX BCIMYNHAX,
TECPMHUHOJIOTUH;

* B TaOJIMYHOM: 3aIIOJHATH TAaOJIMIIBI TAHHBIX, JIEKALIMNX B OCHOBE OCTPOEHUS I'padrKOB (IIPU 3TOM Y YYaIIUXCSl BOSHUKAET MEPBUYHOE
MIpe/ICTaBIeHNE O MacIITabax BEIUYHUH);

*B Fpa(i)I/I‘-IGCKOMI CTPOUTH Fpa(i)I/IKI/I 10 TaOJIMYHEIM JaHHBIM, 4TO I[aéT BO3MOXHOCTB IEPEXO0Aa K BBIABUIKCHUTIO TUIIOTE3 O XapPaKTCPEC 3aBUCUMOCTH
MCKAY BECIMYNHAMU (HpI/I OTOM YUUTCIIb IMTOKA3bIBACT MPCUMYIICCTBO B BU3YyaJIU3allUN 3aBHCHUMOCTECH MCXKAY BCIMYNHAMU, HATITIAAHOCTb U
MHOFOMCpHOCTB);

* B BUJIC MaTEMaTHYCCKUX ypaBHeHHfIZ JaBaTh MaT€MaTU4YCCKOC OIMHCAaHUEC B3aUMOCBA3H BECIINYUH, MATEMATHYCCKOC 0606IH€HI/Ie.

Ilepexon oT kaxkA0ro 3ramna npeacTaBIeHHs HH(OPMALMK 3aHUMAET J0BOJIBHO OOJIBIION MPOMEXYTOK BpeMeHU. B 9 kimacce 3ToT nporecc
He00X0/IuM, HO B CTapIIMX KJIaccaxX MOKHO ObLIO ObI 3TO BpeMs IOTPATUTh Ha peleHne 0oiee BaXXHBIX 33/1a4. B aTom miane nudposbie 1abopaTopuu
CYLIECTBEHHO SKOHOMST BpEMSI.

3710 BpeMsi MOKHO MOTpatuTh corinacHo ®I'OC Ha popMupoBaHUe UCCIIEIOBATEIBCKAX YMEHUH YUAIIUXCS, KOTOPHIE BBIPAXKAIOTCS B CIEAYIONINX
JNIEUCTBUIX:



* onpeieseHrue npoOIeMsl;

* IOCTAHOBKA UCCJIEI0BATEIbCKON 3a1a4H;

* IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOCHUE MOJICIIEH;

* BBIJIBH)KCHHE THIIOTE3;

* DKCIIEpUMEHTAJIbHAS IIPOBEPKA TUIIOTES;

* aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WJIH HAOJIIOICHUH;
* (hopMyIHpOBaHKE BHIBOIOB.

Ileas u 3apa4mn:

1. Peanu3aiust OCHOBHBIX 00111€00pa30BaTENbHBIX IPOTPAMM IO YU€OHBIM MIPEIMETaM €CTECTBEHHOHAYYHOW HAMPABIEHHOCTH, B TOM YHCIIE B paMKax
BHEYPOYHOH JIeATEIHLHOCTH 00yJaIONUX S,

2. BBEJIEHUE COBPEMEHHBIX CPEJCTB O0YyUEHHS U BOCIIUTAHUS /ISl U3y4eHUS (B TOM YKCIIE SKCIIEPUMEHTAIBHOT0) TUCLUILINH (MOIYJIEH)
€CTECTBEHHOHAYYHOH HAaNPaBJICHHOCTH IPU PEAIM3allii OCHOBHBIX 00I1€00pa30BaTeIbHBIX TPOTPAMM U JIOTIOTHUTEIFHBIX 0011e00pa30BaTeIbHBIX
IporpamMm, B TOM YHUCIIE /ISl paCIIUPEHUS COAEPIKaHUS YUeOHOro npeaMeTa « XUMHU».

3. BOBIICUEHHE YUAIIUXCSI B TPOSKTHYIO JCATEIbHOCTh
MecTo Kypca B 00pa3oBaTeIbHOM Ipolecce:

[TporpaMMa BHEYpOUHOIl 1eATENHHOCTH « 3aHUMAaTeIbHAS XUMHD pa3padoTaHa A ydaluxcs 8-ro Kjacca U paccyuTad Ha 34 yaca.
(mpoBeneHUe 3aHATUN B TEYCHUU BCErO Y4eOHOT0 roia).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBbI
JINYHOCTHBIE pe3yJIbTAThI
(] onpeneneHrne MOTUBALIMY U3YUYEHHUS yueOHOro MaTepuana;

[l oleHUBaHUE yCBanBacMoro y‘IC6HOFO mMarepualia, uCXo44A U3 COOUAJIbHBIX W JIMYHOCTHBIX HCHHOCTCﬁ;



) MOBBIIIEHUE CBOETO 00pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YUEHHIO OCHOBHBIX HCTOPHUYCCKUX COOBITHIA, CBSI3aHHBIX C PA3BUTHEM
XHAMUHU U OOIIECTBA;

(] 3HaHKME ITPaBUJI TOBEACHUS B YPE3BbIYAHBIX CUTYaIUX;

[] olleHMBaHKME COLMAIBHON 3HAYMMOCTH TPOPECCUld, CBSI3aHHBIX C XUMHEH;

[l BIaieHre mpaBUIaMu 6€30MaCHOr0 OOpaIlleHus ¢ XUMUUYECKHUMHU BEIIeCTBAMH U 000pY/I0BAaHUEM, MTPOSIBJICHUE KOJIOTHUECKON KYIbTYPHI.
MertanpeamMeTrHbie pe3yJibTaThl

PeryasituBubie YY/ ;

[J menemnosaranue, BKJII0Yas OCTAHOBKY HOBBIX II€JIel, MpeoOpa3oBaHKe MPAKTHYECKOH 3ajaui B MO3HABATEIBLHYIO, CAMOCTOSITENIbHBINA aHATN3
YCIIOBUH JTOCTY)KCHHUS 11T HA OCHOBE YUETA BBIJCIICHHBIX YUUTEIIEM OPUSCHTHUPOB JCUCTBHS B HOBOM Y4eOHOM MaTepHale; TUIAHUPOBAHUE ITyTH
JIOCTHKEHUS IIeJICH;

(] ycraHaBlIeHHE L[€JIEBbIX IPUOPUTETOB, BbIIETICHUE AJIbTEPHATUBHBIX CIIOCOOOB JOCTHKEHHUSI LM U BBIOOP Haubosee 3¢dexkTuBHOrO crocoda;
] yMeHHe caMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMs M YIPABISTh UM

; [ yMeHue nIpuHUMATh peleHus B IPOOIEeMHON CUTYallUu;

[l moctaHOBKA yueOHBIX 337124, COCTAaBJICHUE IJIaHa U TOCJIEJ0BATEIbHOCTH JIEHCTBHIA;

[} opranu3zaius pabodero Mecra IpH BBIIOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

] IpOrHO3UPOBAHUE PE3yJIHTATOB O0yUEHUSsl, OLIEHUBAHUE YCBOEHHOT0 MaTepHasia, OleHKa KauecTBa U YPOBHS MOJIyY€HHbIX 3HaHUN, KOPPEKIUS
IJIaHa U croco0a AeicTBUS MpU HEOOXOAMMOCTH.

ITo3naBartenbHbie YY /I:

[J MOMCK U BBIJEJIeHHE HH(POPMAIUH;

(] aHaK3 yCJIOBUH U TpeOOBaHUM 3a/1auu, BEIOOP, COMOCTaBICHUE U OOOCHOBAHUE CIIOCO0A peIIeHUsl 3a/1a4H;

) BeIOOp Haubosee 23pPEeKTUBHBIX CIOCOOOB PEIIeHHUs 3aJa4l B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

(] BBIIBUDKEHHE U 0OOCHOBAaHME TUITOTE3bI, BEIOOP criocoba e€ MpoBEPKU;

[J caMOCTOSITENIBHOE CO3/IaHUE AITOPUTMA JIEATETHHOCTH MPU PEIIEHUH MPoOJIeM TBOPUECKOTO U IIOUCKOBOTO XapaKTepa;

] yMeHHMsI XapaKTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM;



[] onmuchIBaHUE CBOMCTB: TBépI[BIX, KUJIKUX, Fa3006pa3HBIX BCHICCTB, BBIACJICHUC UX CYIHMICCTBCHHBIX ITPHU3HAKOB,

[ m300pakeHue cocTaBa MPOCTEHINUX BEMIECTB C MOMOIIBIO XUMHUYECKHX (POPMYIT U CYITHOCTH XUMHUYECKHX PEAKIIUi ¢ TOMOIIBI0 XUMUYECKHX
YpaBHEHUH;

] mpoBeieHUe HAOIIOICHUH, OTUCAHUE IPU3HAKOB U YCIOBUH T€UEHUS XUMUYECKUX PEaKIUii, BBITOJIHEHHE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOJIbI HA
OCHOBE aHaJIM3a HAOIIOICHUH 32 HIKCIIEPUMEHTOM, PELICHUE 33/1a4, OJTyYeHHEe XUMUIECKOH HH(OpMAIIMK U3 PA3TUYHBIX HCTOYHUKOB;

] yMeHHe OpraHu30BbIBaTh UCCIIEAOBAHKE C LIE€IIbIO IIPOBEPKU TUIIOTES;

] yMeHHMeE JeN1aTh yMO3AKIIOUEeHUs (MHAYKTUBHOE U 110 AHAJIOTUH) U BBIBOJIBI;

] yMeHHe 00BEKTUBHO OLIEHUBATh HH(OPMAIIMIO O BELIECTBAX U XMMHUUYECKHX Mpolieccax, KPUTUUECKH OTHOCUTHCS K IICEBAOHAYYHON MH(OpMaIy.
KommynukatuBubieYY /1

(] OJIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICIIEH B COOTBETCTBUH C 3aJ]a4aMU U YCIOBHUSIMH KOMMYHUKAIIUU;

[] azekBaTHOE UCIOJIH30BAHUE PEUEBBIX CPEACTB ISl yYacTUs B IMCKYCCUU M apryMEHTAIIMK CBOEH TO3UIIMHU, YMEHHUE MPEICTABIATh KOHKPETHOE
coziepKaHue ¢ COOOIEHUEM €r0 B MMCbMEHHOI U YCTHOH (hopMe, OTpeiesieHIe CIIOCOO0B B3aUMOCHCTBHS, COTPYIHUYIECTBO B IIOMCKE U cOOpe
uH(pOpMAIHH;

[} ompezesneHue crioco60B B3aUMOI€HCTBUS, COTPYTHUUECTBO B IIOMCKe U cOOpe HH(popManuu, yyacTue B AUajore, IIaHUPOBaHHE OOIIUX CIIOCOOO0B
paboThl, IPOSABICHUE YBAXKUTEILHOTO OTHOLLEHHS K IPYTUM YYallluMCs; OITMCAHUE COJIEP>KaHNs BBITIOIHAEMBIX I€UCTBUH C 1IETIbI0 OPUEHTUPOBKH B
MIPEeIMETHO- MPAKTUUECKOH 1€ATEeIbHOCTH; YMEHHUS YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMN PA3IUYHBIX TO3UIHUH B
COTPYJHHUYECTBE;

[ hbopmyrpoBaTh COOCTBEHHOE MHEHHE H MTO3UIUIO, apIYMEHTHPOBATH U KOOPAHMHHPOBATH €€ C TO3HUIMAMHE MAPTHEPOB B COTPYAHHUECTBE MPH
BBIPaOOTKE OOIIETO PelIeHUs] B COBMECTHOU JIEATETbHOCTH;

[J OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKA3bIBaTh B COTPYAHUUYECTBE HEOOXOAMMYIO B3aHMOIIOMOIITb;
[J miaHupoBaTh 001IHEe CIIOCOOBI padOThI; OCYIECTBIISATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JIeHCTBHUM MapTHEpPA, YMETh YOSXKIaTh;

] MCIIOJIB30BATh aJI€KBATHBIE SI3BIKOBBIE CPEICTBA JIIsl OTOOpPaKEHUsI CBOMX UyBCTB, MBICJIEH, MOTUBOB U MOTPEeOHOCTEH; 0TOOpakaTh B peun
(omucanue, 0OBSICHEHNE) COACPKAHIE

COBEpIIaeMbIX JEHCTBUH, KaK B (hopMe TPOMKOM COIIMAIM3UPOBAHHON peyH, Tak U B (hopMe BHYTpEHHEHN peuH;



] pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETCHITUIO, UCTIOJIB3YsI CPE/ICTBA YCTHOU M MUCBMEHHOM KOMMYHHUKAIMH TIPH paboTe ¢ TeKCTaMU YIeOHHUKA U
JIOTIOTHUTEIIBHOM JINTEPaTypOl, CIPaBOYHBIMU TAOJIUI[AMH, TPOSBIIATH TOTOBHOCTh K YBAXXCHUIO MHOW TOYKH 3PEHUS ITPU 00CYKICHUH PE3YJIbTaTOB
BBITIOJTHEHHOW paOOTEHI.

IIpenmerHbie pe3yabTaThl

OOyuarommiicss Hay4IuTCs:

] npUMeHSTh OCHOBHBIE METO/IbI TO3HAHUS: HAOJIOIEHUE, U3MEPEHNUE, SKCIICPUMEHT;

(] onuchIBaTh CBOMCTBA TBEP/IBIX, KUAKHX, ra3000pa3HBIX BEIIECTB, BBIJIEISS UX CYIIECTBEHHBIE IPU3HAKY;
[ pacKpbIBaTh CMBIC] 3aKOHA COXPAaHEHUS MAaCcChl BEILIECTB, aTOMHO-MOJIEKYJIIPHON TEOPUH;

[l pa3nuyare XUMHYECKUE U (PU3NUECKHUE SIBICHUS,

(] Ha3pIBaTh IIPU3HAKHU U YCJIIOBUS IPOTEKAHUSI XUMUYECKUX PEAKIIUN;

[ cobmonarh mpaBuia 6e30macHoi pabOThl IPU MPOBEICHUH OIIBITOB;

] monp30BaThest 1aOOPaTOPHBIM 00OPYIOBaHUEM U TIOCYIOM;

[ [10JIy4arThb, CO6I/IpaTI) F33006p83HI)I€ BCIICCTBA U pacCliO3HABATh UX; XapaKTCPU30BaATh (1)I/I3I/I‘-I€CKI/IC 1 XHMHYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB
HEOpPTaHNYCCKUX COGHHHGHHﬁ, MMPOBOAUTDH OIIBITHI, TOATBECPIKAAOINEC XUMHUYCCKUC CBOMCTBA HN3YYCHHBIX KJIACCOB HECOPraHNYICCKNUX BCIICCTB;

[J pacKpbIBaTh CMBICI MOHSTHS «PACTBOP», BEIUUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPeeIEHHOM
MAacCCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;

[} XapakTepu30BaTh 3aBUCUMOCTH (PHU3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUTMYECKON PEIIETKH, ONPEIEIIATh BHI XUMUIECKOH CBS3H B
HEOPTraHUYECKUX COCAMHEHUSX;

[ pacKpbIBaTb OCHOBHBIE IIOJIOKEHUS TEOPUH IEKTPOITUTUYECKON TUCCOIUALIMN, COCTABIIATh YPABHEHUS dJIEKTPOJIUTUYECKON JUCCOLUALINU KUCIIOT,
ienoyuei, coiei u peakiuii HFOHHOTo OOMeHa;

ll pacKpbIBaTb CYITHOCTb OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, ONPCACIIATh OKHUCIIUTEIIb U BOCCTAHOBUTCIIb, COCTABJIATH YPABHCHUA
OKHCIHUTECIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ;

[] Ha3kIBaTh (baKTopBI, BJIMAKOIIUEC HA CKOPOCTH XUMHUYECKOU pC€aKuun;

(] xapaKTepu30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAIIJIOB U METAIJIOB;



] MPOBOAMTH OIBITHI 11O TIOJYYSHHIO U U3YUCHUIO XUMHUUYECKUX CBOMCTB Pa3IMUHBIX BEIIECTB; [| TpaMOTHO 0OpaInaThcsi ¢ BEIeCTBaMH B
HOBCEIHEBHON KU3HHU.

O0yyamuiics MoJy4uT BO3MOKHOCTh HAYYUThCS .

[} BBIIBUTATh U NIPOBEPSTH HIKCIEPUMEHTAIBHO TUIOTE3bl O XMMUUYECKHX CBOMCTBAX BEILECTB Ha OCHOBE UX COCTABa M CTPOEHUS, UX CIIOCOOHOCTH
BCTYIIaTh B XUMUYECKHUE PEAKIIMH, O XapaKTEPEe U IIPOJYKTAX PA3IMUYHBIX XUMUYECKUX PEAKLIUM;

[ XapaKTCpU30BaTh BEIIECCTBA 110 COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY AaHHBIMU
XapaKTCPUCTHKAMU BCIICCTBA,

[] cocTaBisATh MOJICKYJISIPHBIC W ITOJIHBIC HOHHBIC YPAaBHCHHUS 110 COKpaH_IéHHBIM HOHHBIM YPAaBHCHUSM,

[ IIPOrHO3HUPOBATH CIIOCOOHOCTH BCIICCTBA NPOABIIATE OKUCIUTCIIBHBIC UJIH BOCCTAHOBHUTCIILHBIC CBOMCTBA C y‘IéTOM CTEIICHCH OKHCIICHUS
QJICMCHTOB, BXOJAIINX B €TI0 COCTAaB,

) BBIABUTATH U TPOBEPSITH SKCIIEPUMEHTAILHO THIIOTE3BI O Pe3yJibTaTaX BO3JCHCTBHUS pa3IMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOU
peaKIuu;

[] UCII0Ib30BaTh HpI/IO6peTéHHBIe SHAaHHUA OJIA OKOJIOTHYCCKU I'PAMOTHOTO ITIOBCACHUS B Oprx(anmeﬁ cpeac;

[] UCII0Ib30BaTh HpI/IO6peTéHHHe KJIIFOYCBbLIC KOMIICTCHIIUHU ITPH BBIIIOJIHCHHUHA ITPOCKTOB U PCUICHUHA y‘le6HO-I/ICCJ'ICI[OBaTeJ'IBCKI/IX 3ala4 110 U3Yy4YCHUIO
CBOI\/'ICTB, croco0oB MOJIYYCHHA U paClio3HaBaHW BEIICCTB,

0 00BbEKTUBHO OLICHUBATb I/IH(i)OpMaI_[I/IIO O BCHICCTBAX U XUMHUYCCKUX ITPOLECCCAX;

[J 0cO3HaBaTh 3HAYEHUE TCOPETUYECKUX 3HAHUH 110 XUMUU JUIS IPAKTUYECKON NEATEIBHOCTH YEJIOBEKA; CO3/1aBaTh MOJEIU U CXEMBI JUIs PELICHUs
y4eOHBIX M MMO3HABATEIbHBIX 33ja4; MTOHUMATh HEOOXOIUMOCTh COOJIOICHNS IPEANUCAHHH, IPesiaraéMbIX B HHCTPYKIMAX 110 HCIIOJIb30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOWM XUMUHU U JP.

Conepmaﬂne nporpaMmsbl  « 3anuMaTeIbHAsA XUMHS
8 knace (34 yaca, 1 yac Hejmes10)
BBeagenne B kypc «OkcriepuMeHTanbHas XUMUSI-9» (1 1)

Bsoanslii nHCTpYKTaxX 0 Th. XuMus — Hayka SKCIIEpUMEHTAJIbHASL.



JlemoHcTpannoHHbI 3KkcriepuMeHT Ne 1. O3HakomiieHHe ¢ 1a00paTOpHBIM 000pyI0BaHUEM; MPUEMBI O€30TacHOM paboThl ¢ HUM. BxomHoe
TECTUPOBAHUE TI0 TEOPETHUECKUM U IPAKTHUECKUM 3HAHUSM 32 § Ki1acc

Paznen 1. MHoroo0pasue XuMHUYEeCKHX peaKkluii B IKCIIEPUMEHTAJIbLHOM XuMuM (7 4)
Tema 1. Xumnueckue peakuuu (3 4)

[IpakTuueckas pabora Ne 1 «lIpaBua TexHuKH 0€30MaCHOCTH MpU paboTe ¢ T1abopaTopHbIM 00opynoBanueM. [IpaBuiia mosb3oBaHUs
HarpeBareyibHbIMU ycTpoiicTBamMu» OBP B skcniepuMeHTanbHOU XUMHUHU

Jlabopartopusblii onbIT Nel «M3ydeHue peakiuyu B3auMOJACHCTBUS CyJIb(PUTa HATPUSI C IEPOKCUIOM BOJIOPOIA»

Tennooi a3 ekt xumuaeckux peakiuii. [loasTie 00 3K30- U IHAOTEPMUUYECKUX peaknusx. JlemoHcTpanmoHHbd onbIT Ne 2 [Ipumepbr 3k30- U
SHAOTEPMUUYECKUX peakiuil. Jlemoncrpanuonnslii onbIT Ne 3 «TemnnoBoit ekt pacTBopeHus BeuiecT B BoJe» CKOPOCTh XUMHUECKUX pPeaKlui
JemoncTpaunoHHbii onbIT Ne 4 BzauMozaeiicTBue IIMHKA € COJIIHOM M YKCYCHOM KucIoTamMH. B3anMopneicTBHe rpaHyJIMpPOBAaHHOTO IIUHKA U
[IMHKOBOH MBUIM C COJNITHOM KucioToi. BzaumopeiictBue oxcuna meau(ll) ¢ cepHoit KMCIOTON pa3HON KOHIIEHTPAIIMU MPH Pa3HbIX TeMIeparypax.

[IpakTuueckast padorta Ne2. M3yueHue BIUsSHUS yCIOBUI POBEACHUS XUMHUECKOM peakliuy Ha €€ CKOPOCTb.
Jlaboparopusrii onbiT Ne2 «CpaBHHTEIbHAS XapaKTEPUCTHKA BOCCTAHOBHTEILHOUW CITOCOOHOCTH METAJLIIOB)

IToaroroBka x ' 1A

Tema 2. JneKkTpoJnTHYECKAS qUcconHanus (4 4)

DNEeKTPOIUTUYECKAs AUCCOLUAIINS — [TIABHOE YCIOBHE MPOTEKAaHUs PEAKIMI B pacTBOpax.

JlemoHcTpannoHHbIi onbIT NeS McnbiTaHne pacTBOPOB BELECTB HA AJEKTPUUECKYIO MPOBOJUMOCTD.

JleMOoHCTpalnOHHBIN ONBIT Ne6 «DJAEKTPOIUTHI M HEINEKTPOIUTHD) DNEKTPONIUTHYECKAs AUCCOLUALIMS KUCIIOT, LIeJIoUel U COJIeH.

Jlaboparopusiit onbiT Ne 3. «CusnbHble U cialble AIeKTponTh» Onpesenenrne KUCI0THOCTUOCHOBHOCTH CpPeibl IOJYyYEHHBIX PAaCTBOPOB C MTOMOIIIBIO
MH/IMKATOpa U JaTYhKa 3JIEKTPOIPOBOIHOCTH

JlaGopaTopHblit onbIT Ne 4 «3aBHCUMOCTH 3JICKTPOIPOBOIHOCTH PACTBOPOB CHIIBHBIX 3JICKTPOJIMTOB OT KOHIICHTPAIIUH HOHOBY Peakiiuu HOHHOTO
oOMeHa.

Jlaboparopusiii onbiT Ne 5 «B3aumoneiictBue rugpokcuaa 0apus ¢ cepHoit kuciaoroit» JlaGopaTopHslii onbIT Ne 6 Peakiiun oomMeHa Mexay
pacTBOpaMu dJIEKTPOIUTOB.

[IpaxTuueckas padora Ne3. «Omnpenenenne KOHIEHTPAIMH COJIH 10 3JIEKTPOIIPOBOIHOCTH PACTBOPA»

IToaroroBka x [ 1A



[IpakTuyeckas pabora Ne4. Perienne skcriepuMEHTABHBIX 3a/1a4 [0 TeMe «JIEKTpOoIUTHYecKas quccoruanusy». Th
TecToBbIil KOHTPOJIB TIO pazneny «MHOrooOpazue XUMHUUECKUX PEaKIMid B 3KCTIEPUMEHTAILHOW XUMU

Pa3znes 2. [IpakTHKYM 110 H3YYEHHIO CBOICTB MPOCTHIX BELIECTB: HEMETAJJIOB M METAJLIIOB, UX coequHeHu i ( 204)
Tema 3. CBoiicTBa rajioreHoB (2 1)

lanorensr: pusnveckre u xumMudeckue cBoicTBa. CoeIMHEHUS TaJIoTeHOB. XI10poBoaopoa JlaboparopHsrit onbiT Ne7 Pacro3naBanue constHOU
KHCIIOTHI, XJIOPHI0B, OPOMUJIOB, HOAUIOB U HO/A.

Jlaboparopusrit onbiT Ne8. OTOenuBaromnme CBOMNCTBA XJIopa .

JlaGopatopuslii onbIT Ne9. BzanMmHOE BBITECHEHHE TaJIOTEHOB U3 pacTBOPOB ux coieil [Ipakrudeckas padora Ne 5. «OnpezeneHue coepKaHus
XJIOpUJI-MOHOB B TuTheBOM Boae» IlonroroBka k 'MA

Tema 4. CBoiicTBa Kucjaopoaa u cepsl (4 1)

Kucnopon: nosyueHue 1 XuMU4eCKHE CBOMCTBA.

JlemoncTpannoHHbIi onbIT Ne 7. «[lomydenue u coOupanue KHCIOPOAa B Ta0OPATOPUH | 3aMIOJTHEHHE UM ra30MeTpay
JlaGopatopuslii onbIT NelO. «I"'openue cepbl Ha Bo3ayxe U B kuciopoae» Cepa. XuMHUUECKUE CBOICTBA CEPBI.

JlemoHCTpannoHHBIN OonbIT No7. AjtoTponHble Moaudukanuu cepbl. O3HaKOMIIEHHE ¢ o0pa3laMu cepbl U €€ MPUPOJHBIX COCTUHEHHM.
CoenuneHnus cepbl: CEpOBOAOPOI, CEPOBOOpOaHAS KucaoTa. CylbPuasl.

JemoHcTpannoHHbIi onbIT Ne§ OOpasipl NpUpPOIHBIX CynbpuaoB U cyinbdaroB. JlabopaTopHsiii onbiT Nell KauecTBeHHbIE peakuuu Ha Cyab(uia-
noHbl B pactBope. CoenuHeHus cepol: okcu cepsl (IV), cepHucTas Kuciaora u ee couu.

JlaGopatopusiii onbIT Nel2 KauecTBeHHBIE peakiuu Ha cylb(puT- HOHBI B pacTBope. CoennHeHus cepbl: okcua cepol (VI), cepHas kucnora u ee
COJIH.

JlaGopatopusiii onbIT Nel3 KauecTBeHHBIE peakiuu Ha cylb(haT-uoHbl B pacTBope. CBONWCTBA CEPHOM KUCIOTHI.
Jlaboparopusiii onbiT Nel4 V3yueHue cBOWCTB CEPHOM KUCIOTHI

[Toaroroska k ' MA

Tema 5. CBoiicTBa a3ora u ¢pocdopa (5 4)

A3zor: (I)I/I3I/I‘-ICCKI/IC 1 XUMHUYECKHE CBOMCTBA. AMMHAK.



JemoncTpaunonHbli onbIT Ne9 Th [lonyyenne ammuaka M €ro paCTBOpEHHE B BOJIE.

JlaGopatopuslii onbIT Ne 15 «OcHoBHBIE cBOiicTBa ammHaka» Cou aMMOHUS.

Jlabopartopusiii onbiT Nel6 B3aumopeiicTBue cojieii aMMOHUSL CO IenodaMu A30THasi KUCIIOTA.

Jlab6opaTtopusbiit onibiT Ne 17. M3ydueHue cBOMCTB a30THOM KHUCTOTHI

[TpakTnyeckas padora Ne 6. «OnpezeneHre HUTPaT-MOHOB B TUTATEIbHOM pacTBope» CoiM a30THOM KUCIOTHI — HUTPATHI.
Hemonctpaunonnslii onbIT Nel0 O6pa3ipl mpupoaHbIX HUTpaToB M (hocdaros.

Jlaboparopusrii onbiT Nel8 O3nakomiteHne ¢ a30THBIME | (pochopHbIME yaoOpeHusMu. PacriosHaBaHue a30THBIX ynoopenuii. @ochop. CoequHeHHS
dbocdopa: okcun hocdopa (V), oprodhocdopHas kuciora u ee conu. DochopHbie ynodpenus

HemonctpanunonHsiid ombIT Nel1 O6pasubl kpacHoro docdopa, okcuaa pocdopa (V), npupoaHsix pocdaTos.

Jlaboparopusriii onbiT Nel8 «"openne cepbl u pochopa Ha BO3AYXE U B KUCTIOPOJIE»

[Toaroroska xk T'MA

Tema 6. CBoiicTBa yriepoaa u kpemuus (4 4)

VYrnepon, duzmdeckue CBOMCTBA. AJUTOTPONHS yriepoaa: anmas, TpaduT, KapOuH, QyuiepeHsl. XHUMHUSCKAE CBOWCTBA yIJIepoja.

JemoncTpannoHHbli onbIT Nel2 Mosienu KpucTalIM4eCKUX peméTok anMasza U rpadguta. OKcuibl yriepoja. YTrapHbld U YTJIEKUCIBIA Ta3bl.
VYronbHas KHCIO0Ta, KApOOHATHI

JlemoHcTpannoHHbIN onbIT Nel13 O0pa3upl nNpupoAHbIX KApOOHATOB M CUIIMKATOB.

JlaGopatopuslif onbIT Ne19 KauecTBeHHass peakiysi Ha YIJIEKUCIBIN ras.

Jlaboparopusiii onbiT Ne20. KauecTBeHHas peakuys Ha KapOOHAT-HOH.

Jlabopartopusrit onbiT Ne 21 «B3anmoielicTBrE M3BECTKOBOM BOJIBI C YTJIEKUCITBIM Ta30M)

[Ipaxtuueckas padora Ne7. «Ilomyuenue okcuaa yriepoaa (IV) u nuzydenue ero cBoiicts. PacrosnaBanue kapOoHaToB». KpemHmii u ero coeJuHeHusI.
JlabopaTtopHplii (3aHMMaTeNbHBIN) OMBIT Ne 22 «BripamuBanue BOJOPOCIICH B CHIIMKATHOM KJIEe»

ITonroroska k 'NA

KoHnTtponbHOE TecTupoBanue no noapaszaeny «I[IpakTukym 1o U3y4eHHUIO CBOMCTB IPOCTHIX BEIIECTB HEMETANIOB UX COCIUHEHUID)



Tema 7. O01mue ¥ MHAMBHUAYAJTbHBIE CBOMCTBA METAJJIOB (5 1)

O6mue ¢pusznyeckne 1 XUMUYECKHEe CBOMCTBA METAJUIOB: PEAKIMH C HEMEeTaJlJIaMH, KUCIIOTaMH, COJIIMU. BoccTaHOBUTENIbHBIE CBOWCTBA METALIIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAIIPSKEHU METaJlJIoB.

JlaGopartopusblii onbiT Ne23. BzaumMoeiicTBHE METAJIOB C pacTBOpaMH coJjiei. B3anmoelicTBue MeTauioB (MarHus, IMHKA, )Kejie3a, MEJIH) ¢
pacTBopamH KUCIIOT

JlemoHcTpannoHHbIi onbIT Nel4. M3ydenune o6pasioB metamioB. Illenounbie metaiibl. CoeTMHEHMS IIETOYHBIX METAILIIOB
JlemoHcTpannoHHbIi onbIT Nel5 B3anmozeicTBie MIeNOUHbIX METAIIOB ¢ BOMOM. CBOMCTBA IIEJI0YHO3EMENbHBIX METAJUIOB U UX COETUHEHUM.

JleMoHCcTpannoHHbIH onbIT Nel6 B3anMopaeiicTBre MIETOYHO3EMENBHBIX METAIIOB C BOAOH. O0pa3iibl BAXKHEWIINX MPUPOJHBIX COCIUHEHUN MarHus,
kanpiusa. CBOMCTBA COEAMHEHNN Kaubus. JKeCTKOCTh BOJIbI

JlaGopatopusiii onbIT Ne24. O3HaKOMIIEHHE CO CBOWCTBAMH M IPEBpAIICHUSMH KapOOHATOB M THAPOKAPOOHATOB.
JlaboparopHsiii onbiT Ne25. YerpaHeHue ®KeCcTKOCTH BOJBI B IOMAIIHUX YCIOBUAX

CaoiicTBa anmoMuHusI. AMMOTEPHOCTh OKCHAA W TUAPOKCUIA aTIOMUHUS.

JlabGopaTtopusbiit onbIT Ne26. [losydenrne rupoKcuaa aalOMHUHUS M B3aUMOJCHCTBUE €ro C KUCIOTaMH U mienodamu. JKeneso.
JemoHcTpanunonHblil onbIT Nel7. O6pa3isl pya xkene3a. Ckuranue xkeneza B KHUCIOPOJE.

Jlaboparopusrit onbiT Ne 27. «Okucienue xene3a Bo BIaKHOM Bo3ayxe» CBOICTBa COeIMHEHUN jKeme3a: OKCHA0B, TUIPOKCHAOB U codeit xkene3a(ll u
).

Jlaboparopusrtit onbiT Ne28 TTonyuenue ruapoxcuaos xkeneza(ll) u (1) u B3aumozeiicTBre X ¢ KUCIOTaMU U IIE€TI0YaMH.
[IpakTnueckast padorta Ne§. Pemienue skcriepuMEHTANbHBIX 3a7ad 1o Teme «OOIiue U MHAUBUAYaJIbHbIE CBOWCTBA METAIIIOBY.
[Toaroroka k 'NA
KoHntponbHOE TecTupoBanue no noapaszaeny «I[IpakTukym 1o U3y4eHHIO CBOMCTB IPOCTBIX BEIIECTB METAIJIOB MX COEAVMHEHUN»
Pazgen 3. OcHOBBI ONBITHO-IKCIIEPUMEHTATBHON U MPOEKTHOM AesiTeIbHOCTH ( 5 1)

TexHuka 6€30MaCHOCTH MPU BBHIMOJTHEHUN CAMOCTOSTENIbHBIX OMBITOB M SKCIIEPUMEHTOB B JJOMAITHUX YCIOBHSIX U C UCIIOIb30BAaHHEM 000PYAOBaHUS
XUMHUYECKOH JTabopaTopuu.



[TpakTrueckas padota Ne9. O6paieHre co CTEKIOM (CrHOaHue CTEKISTHHON TPYOKH, U3TOTOBJICHHE: MMUIETKN; KAMLUIIPOB; TPOCTEUIITNX Y3JIOB;
MPOCTEUIINX TPHOOPOB) XUMHUYESCKUN aHATN3: KAYeCTBEHHBIM U KOJMYECTBEHHBIN TeopeTndeckre OCHOBBI ONTBITHO-IKCIIEPUMEHTAIBHON 1
IIPOEKTHOM NEATEIBHOCTH.

Bb10op Tembl mpoexTa.

[InanupoBanue nesrenpHocTy. [logroroska npoekra. C60p nHGOpPMALINK 11O TaHHON TEME.

MonenupoBaHue MPOSKTHON AesITebHOCTU. BhINoaHeHe yueOHbIX MPOEKTOB, OMBITHO-3KCIIEPUMEHTAIbHBIX PaldoT.
[Tpaktuyeckue padotel Nel0-12 mo TeMaM MPOEKTOB ydamuxcs

[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE

[Ipomexxyrounas arrecranusi.

3aiuTa NpoeKTOB

[TonrotoBka k 'MA, BIIP: penienue npakTMKo OpUEHTUPOBAHHBIX 3aIaHUMN

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

O606H.I€HI/Ie, CUCTCMAaTU3alUA U KOPPCKIHA 3HAHUU yqamuxcs 3a Kype <<9KCHepI/IM€HTaHLHa${ XHUMU, 9 xnacc.

DopMbI KOHTPOJIA
®opmupoanue MKT-koMneTeHTHOCTH 00y4aromuxcst
Y4eHuk HaydurTcs:

- HCTIOJIb30BaTh pa3HbIe MPHEMbI MOMCKA HH(OPMAIIMK Ha TEePCOHATHLHOM KOMIBIOTEPE B 00pa30BaTEIHLHOM MPOCTPAHCTBE C UCIIOIH30BAHHEM
obopynoBanus udpoBoi adboparopuu;

- HCTIOJIb30BaTh Pa3IMYHBIC CIIOCOOBI XpaHEHUS ¥ BU3yalu3allii HH(GOpPMAIlMU, B TOM YKcTe, B rpaduueckoit popme
®opMHUPOBaAHHE KOMIIETEHTHOCTH B 00J1aCTH ONBITHO-IKCIIEPUMEHTAJIbHON U NPOEKTHOM 1eSITeJIbHOCTH

Vyennk HAY4YUTCHA IUIAHUPOBATHh U BBIIIOJIHATH yqe6Hoe HCCICIOBAaHUEC U y‘Ie6HI)II>'I IMPOCKT, UCITIOJIb3YA o6opy)103aHI/Ie, MOACIIN, METOJbI, IPHUEMEI,
aJICKBATHBIC HCCHeﬂyeMOﬁ np06neMe. Vyennk IMMOJIYYUT BO3MOKHOCTb HAYYUTHCA CAMOCTOATCIIbHO 3a/IlyMbIBATh, IIJIAHWUPOBATH U BBINIOJIHATH yqe6H0e
HUCCICIOBAaHUC, quGHLIﬁ n COLIHaHBHLIﬁ IMPOCKT I10 CCTCCTBGHHOH&y‘-IHOﬁ HaIpaBJICHHOCTHU.



TemaTuuyeckoe NVIAHUPOBAHUE

Neni/ni Tema pasnena K-Bo yacos JlabopaTopHble IIpakTnuyeckune padoTsl
padoThI
Paznen 1. MHOroob6pasue XUMHYECKUX pEaKlnuii B ()
SKCIEPUMEHTAIIbHON XUMUHU
Tema 1. Xumudeckue peakiuu 3 2 2
Tewma 2. DeKTpOAUTHYECKAs JUCCOLIHAITUS 4 4 2
Paznen 2. [IpakTukyM 110 U3yYEHHUIO CBOMCTB MPOCTHIX (20)
BEIIECTB: METAJJIOB ¥ HEMETAJJIOB, X COCAMHEHUI
Tema 3. CBoiicTBa raJIOT€HOB 2 3 1
Tema 4. CBoiicTBa KUCIOPOJA U CEPbI 4 4 0
Tema 5. CBoiictBa a3ota u gochopa 4 5 1
Tema 6. CBoiicTBa yriepoja U KpeMHUS 4 4 1
Tema 7. O0mre 1 MHAUBUAYAJIbHBIE CBOMCTBA 6 6 1
METAJIOB
Pa3zgen 3. OCHOBBI OIIBITHO-KCIIEPUMEHTAIILHON 1 (7) 1
MIPOEKTHOM J1eATEIbHOCTH
HTtoro 34 28 9
KAJIEHJAPHO-TEMATUYECKOE INTAHUPOBAHHUE
Nen/m | Tema 3ansiTust K-Bo Hara Hcnonbsyemoe o6opynoBanue | LHlnpposoii 00pazoBaTenbHbIN
4acoB nentpa «Touka pocra» pecypc
1 BBoansii nHcTpykTax no Th Xumms — 1 bubnuorexa [IOK

HayKa KcrnepuMeHTabHas. TP
JleMoHcTpanimoHHbIN onbIT Nel.
O3HakoMJIeHHE ¢ 1a00paTOPHBIM
obopynoBaHueM; MPUEMBI 6€30TMacHOM

pa6OTBI ¢ HuUM. BxogHoe TCCTUPOBAHUC 110

TexHuka 0€30IaCHOCTH B
KaOWHETEe XMMUHU LIEHTpa
«Touka Pocta». 3HaKOMCTBO C
00opyI0BaHUEM.

https:/m.edsoo.ruff0d23c




TEOPETHYECCKUM U TIPAKTUUCCKUM 3HAHUSM 32
8 Kiacc

IIpakTnueckas padora Ne 1 «IIpaBuia
TEXHHUKHU 0€301acHOCTH Tpu paboTe ¢
naboparopHbM o0opynoBanuem. [Ipasuiia
MOJIb30BaHUS HATPEBATEIbHBIMU
yctpoiictBamu», Tb OBP B
AKCIIEPUMEHTAIbHOU XUMHUH
Jlabopamopnuwtii onvim Ne 1 «3yuenue
peaKkiuu B3auMOACHCTBUA Cynb(UTa HATPUS
¢ nepokcuaoM Bojiopoaa» Th

JlaTuuk TemMiepaTypsl
(TepMomapHblii), CHUPTOBKA
JlaTuuk Temneparypsl
IIJIATUHOBBIN

bubmuoreka [JOK
https:/m.edsoo.ru/ff0d23c

TemmoBoii 3 (HEeKT XUMUIESCKUX PEaKIIHIA.
[TonsiTre 00 3K30- M S3HAOTEPMHUUECKUX
peakuusx. JleMOHCTpalMOHHBIN OnbIT No 2
[Ipumepsl 5K30- U IHAOTEPMHUUYECKUX
peakuuii. JleMoHCTpaimoHHbIN onbIT Ne 3
«TennoBoit a3 exT pacTBOpeHHUs BEUIECTB B
BOJIEN

JlaTuMk TemMIepaTypsl
IIJIATUHOBBIN

bu6mmoreka [IOK
https:/m.edsoo.ru/ff0d4790

CKOpOCTh XMMHYECKUX PEaKIHil
JlemoHcTpannoHHbIH onbIT Ne 4
BsauMopelicTBue IIMHKA C COJITHOM H
YKCYCHOM KuciaoTamu. B3aumopeincrtsue
IrPAHYJIMPOBAHHOTO LIMHKA M IIMHKOBOM
MBUIM C COJITHOW KHCIIOTOM.
B3aumopeiictBue oxcuna meau(ll) ¢ cepnoit
KHMCJIOTOM pa3HOW KOHLIEHTPALlUHA IIPU
pa3HbIx Temmeparypax. IIpakruuyeckas
padora Ne2. M3ydyeHue BIHUSHUS YCIOBUM
MIPOBEACHUS XMMUYECKON pEeaKIMK Ha €€
ckopoctb. Th Jlabopamopnwiii onvim Ne 2
«CpaBHUTEIbHAS XapAKTEPUCTUKA

Hatuuk pH Jlatunk
HaNpsHKEHUS

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




BOCCTAHOBUTEIBLHON CITOCOOHOCTH
metauioBy» Th IToaroroska k ' 1A

DNEKTPONIUTUYECKAs TUCCOLUALIMS —
[JIABHOE YCJIOBHE MPOTEKAHUSI PEaKIIUil B
pactBopax. JleMoHCTpaurOHHBIH OnbIT NeS
HcnpiTanue pacTBOPOB BEIIECTB Ha
AIEKTPUUYCCKYIO TIPOBOIUMOCTD.
JleMoHCcTpaliMoOHHBIN onbIT Ne6
«INEKTPOIUTHI U HEIJICKTPOIUTHI»

JlaT4MK 3JIEKTPONPOBOJIHOCTH

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

DNEeKTPOIUTUYECKAs AUCCOLUALINS KUCIIOT,
meno4ueut u coiueid. Jlabopamophulit onvim
Ne 3. «CuinbHble U cia0ble SJEKTPOIUTHI
OrnpeneneHne KUCIOTHOCTU-OCHOBHOCTHU
Cpelibl IOJYYEHHBIX PACTBOPOB C IOMOILIBIO
WHJMKATOpa U 1aTYuKa
NEeKTponpoBoaHOCTH, Th Jlabopamopnuiii
onovtm Ne 4 «3aBUCUMOCTh
AJEKTPONPOBOJIHOCTH PACTBOPOB CUIIBHBIX
JJIEKTPOJINTOB OT KOHIIEHTPALlMX HOHOB, Th

PeakTuBBI 1 XUMHYECKOE
o6opyz[0BaHHe PeakTuBnl u
XUMHNYCCKOC O60py,I[OBaHI/IC

bu6mmoreka [IOK
https:/m.edsoo.ru/00adcd68

Peakuuu nonnoro oomena. Jlabopamopuotii
onvim Ne 5 «B3aumMopeiicTBue THAPOKCHIA
Oapust ¢ cepHolt kucnotoi» , Th
Jlabopamopmubwtit onbim Ne 6 Peaxkuyu
oOMeHa MeXy pacTBOpaMH 3JEKTPOIUTOB,
Th IlpakTuyeckas padora Ne3.
«OrnpeneneHue KOHIEHTPAIUK COJIU O
3JEKTPONPOBOAHOCTH pacTBopa», Th
[Moaroroska k ' MA

JlaTuuk 371eKTPONPOBOAHOCTH,
103aTop 00bEMa KHUJIKOCTH,
OropeTka

but6mmoreka [JOK
https:/m.edsoo.ru/00add448




IIpakTuyeckas padora Ned. Pemienre
SKCIEPUMEHTAIIBHBIX 337a4 10 TEME
«QnekTpoauTrdeckas auccomuanus». Th
TecToBbIl KOHTPOJIb IO pa3ieily
«MHoroo0Opa3ue XUMHUYECKHX peakiuii B
3KCIEPUMEHTAIBHON XUMUD)

PeakTuBEI M XUMHYECKOE
o0opyaoBaHue, TaTYNK
AIEKTPOIPOBOJTHOCTH

9 l"asiorensl: Gpusnyeckre 1 XUMUUYECKHE bubmuorexa [JOK
cBoticta Jlabopamopnotii onvim No7 PeakTHBBI 1 XUMHUYECKOE https:/m.edsoo.ru/00addfe2
Pacrnio3HaBaHue COJISTHOM KUCIIOTHI, o0opyoBaHue
XJIOPUAO0B, OPOMHJIOB, HOAKMIOB U Hoxa. Th

10 Jlabopamopnuiii onvim Ne8. Amnmapat Ui IpoBeICHUS XU-

OtG6enuBatomiye cBoiictra xjiaopa , Tb MHUYECKHUX IPO- IIECCOB
Jlabopamopnuuiit oneim Ne9. BzaumHoe (AIIXP) PeaktuBsl u
BBITECHCHHE T'aJIOTCHOB M3 PACTBOPOB MX XHUMHAYECKOE 000PYI0BaHHUE
coseil, Tb IlpakTuyeckasi padora Ne 5. JlaTuuk XJIOpUI- MOHOB
«OrmpeieneHue coaepKaHus XJIOPHI-HOHOB

B nuTtheBoil Boae» Th Iloaroroska k I A

11 Kucnopon: nosnydyenne 1 XuMnaeckue bu6nuorexa [IOK
cBOMcTBa. JleMOHCTparMoHHBIN OMBIT Ne 7. PeakTuBBI M XUMHYECKOE https:/m.edsoo.ru/00ade64a
«[Tony4yenue u cobupanue KUCI0poia B o0opynoBaHue
nabopaTopuu U 3aroIHEHUE UM Ta30MeTpay
Jlabopamopuwtit oneim Nel(). «I'opeHue
cephl Ha BO3/1yXe U B kucinopoje» Th

12 Cepa. XuMH4ecKkue cBOWCTBa CEPHI. bubnnoreka [JOK
JleMOHCTpallnOHHBIN OMBIT No§. PeakTuBBI, KOJJIEKIINH U https:/m.edsoo.ru/00ade64a
AnnoTponHbeie MOIU(MUKALIUY CEPHI. XUMHYECKOe 000pyTI0BaHUE
O3nakomiieHHe ¢ oOpa3laMu cepbl U e
MIPUPOIHBIX COCTUHEHHIA

13 CoenuHeHus cepbl: CEpOBOIOPO/I, Anmapart ais npoBefeHust Xxu- | bubnumoreka [JOK




cepoBoiopoaHas kucinota. CynbQuabl.
JlemoHCTpanoHHbIH ombIT Ne9 O6pasiibl
MPUPOAHBIX CYIb(GUIOB U CYIb(aTOB.
Jlabopamopmuwiii onvim Nell.
KauecTBeHHBIC peaknuu Ha CyIb(QUI-UOHBI
B pactBope. Th

muuecknx peakmuit (AITXP),
PUOOP IS MTOTYUEHUS Ta30B
i annapat Kunna PeakTussi,
KOJUIEKIIUHA ¥ XMMHYECKOE
obopynoBaHue

https:/m.edsoo.ru/00ade802

14

Coenunenus cepsl: okcu cepsl (IV),
CEpHHUCTAs KUCJIOTA U €€ COJIH.
Jlabopamopnutii oneim Nel2KayecTBeHHBIE
peakuuu Ha CyJab(UT- HOHBI B PacTBODE.
Tb Coenunenus cepbl: okcun cepsl (VI),
cepHasi KUCoTa u ee conu. Jlabopamophutii
onovim Nel3KauecTBeHHBIE PEAKIMU Ha
cynbdar-uoHsl B pactBope. Th CoiicTBa
CEpPHOM KHUCJIOTHI,3y4E€HHE CBOMCTB CEPHOM
kuciotel, Th Iloaroroska k ' MA

Anmapart AJis IpoBEJCHUS XU-
Muueckux peakuuit (AITXP

bubmuoreka [JOK
https:/m.edsoo.ru/00adea28

15

A30T: ¢pu3nUecKre U XUMUIECKHE CBONCTBA.
Ammuak. JleMmoHcTpanmoHHbli onbIT NelO
[Tonyyenne ammuaka U €ro pacTBOpPEHHE B
Bone. Jlabopamopuwtii onvim No
14«OcHoBHEIe cBoiicTBa ammuaka» Tb Conu
ammoHus. Jlabopamopnwiii onvim
Nel5B3anmoneiicTBre cojieii aMMOHHUS CO
menoyamu Th

I[aTLII/IK QJICKTPOIIPOBOAHOCTHU
PeakTuBLI 1 XUMHYECKOE
obopynoBaHue

bubmuoreka [JOK
https:/m.edsoo.ru/00adf004

16

A3oTHas kucnota. Jlabopamophutit onvim
Ne 16. V3yueHue cBOWCTB a30THOM KHCIIOTHI
Th IlpakTuyeckas padora Ne 6.
«Omnpenenenue HUTPAT- HOHOB B
MATaTeIbHOM pacTtBope» Th

TepMOpe3nuCTOPHBINA TaTIYUK
TeMIIepaTypsbl, 1atduk pH,
JaTYUK 3JIEKTPOIPOBOAHOCTH,
anmnapar JJis IpOBeJCHUS
xumuueckux peakuuii (AIIXP),
MarHMTHas Mellajika
PeakTuBbI M XMMH4eckoe

bu6mmorexa [IOK
https:/m.edso0.ru/00adf306




obopynoBanue, JlaTunk
HUTPAT-UOHOB

17

Comnu a30THOM KUCHOTHI — HUTPATHI.
JemoncTtpannoHHbii ormbIT Nel106pa3ibs
MPUPOJHBIX HHUTPATOB U (ochaToB.
Jlabopamopuwtit onvim Nel7O3HakomieHne
C a30THBIMH U (HOCHOPHBIMU yIOOPEHUSIMH.
Pacno3naBanue a3otHbIx ynoopenuii. Th

Z[aTLII/IK SJICKTPOIIPOBOAHOCTH,
KOJUICKIINH

18

dochop. Coequnenus pochopa: okcumg
dbocdopa (V), oprodochopHast KHCIOTA U €€
comu. docdopHbie yrnodpeHus
Hemonctpannonnsiit onbIT Nel2 Th
OO6pasubel kpacHoro docdopa, okcuaa
docdopa (V), mpupoaasix Gocdaros.
Jlabopamopnuiii onvim Nel8 «"openue
cepsl U Gocdopa Ha BO3IyXE U B KHUCIOPOICH»
Tb Iloaroroska xk T A

bu6mmoreka [JOK
https:/m.edsoo.ru/00adf68a

19

VYrnepoa, ¢usudeckue CBONWCTBA.
AnnoTponus yriepoza: anaMas, rpaur,
KapOuH, QynnepeHbl. XuMHUYeCKue
CBOMCTBa yriepoaa. JleMOHCTpanmoOHHBIN
onbIT Nel3 Monenu KpuCTaIIIMYECKHUX
pemeéTok anMasa U rpadura.

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

20

Oxcuppl yriepona. YrapHbelid M YITIEKACIIBIN
ra3pl. YToJIbHasg KHCJIOTa, KapOOHATHI
JemoHncTpanunoHHbIi onbIT Nel4 O6pa3ziibl
MPUPOJHBIX KAPOOHATOB U CHIJIMKATOB.
Jlabopamopnutii onvim Nel9KauecTBeHHas
peakuuss Ha yriaekucisld ras. Tb
Jlabopamopnutii onvim Ne20KauecTBeHHas
peakius Ha kapOoHaT-uoH. Th

JlaT4uMK 37IeKTPONPOBOIHOCTH,
MarHuTHas MeIaiaka, Ipuoop
JUTS TIOJTYYEHHUSI Ta30B WITH
anmapat Kunma PeakTubl n
XUMHUYECKOE 000pyI0BaHNE

but6mmoreka [JOK
https:/m.edsoo.ru/00adfebe




Jlabopamopmuwtii oneim Ne
21«B3anmoelicTBE N3BECT-KOBOU BOJIBI C
YIJIEKUCIIBIM Tazom» Th

21

IIpakTnyeckas padora Ne7. «llonyuenue
okcupa yriepoaa (IV) u uzyuenue ero
cBoiicTB. Pacno3naBanue kapoonatos». Th

PeakTuBBI U XMMHUECKOE
obopynoBaHue

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

22

Kpemuuii u ero coeguHeHus.
Jlabopamopmuuiii (3anumamenvuslit) onvim
No 22 «BripamuBaHue BOAOPOCIICH B
ciimkatHoM kiee» Tb Iloaroroska k '
KontposbHOe TecTupoBaHue Mo noApaszaeny
«IIpakTUKyM 11O U3Y4YEHHIO CBOMCTB
MPOCTHIX BEIIECTB HEMETANIOB UX
COCIMHCHUIN

bu6mmoreka [JOK
https:/m.edsoo.ru/00ae080a

23

OO6mue GpuznIecKre 1 XUMUUYECKHE
CBOMCTBA METAJJIOB: PEAKIIUU C
HeMeTaJlJIaMH, KUCIIOTAMHU, COJISIMU.
BoccranoBuTtenbHbIE CBOMCTBA METAIIOB.
DNEKTPOXUMHUECKUN Psiji HAalPsKEHUH
MeTayioB. Jlabopamopuutii onvim Ne23
B3auMozeiicTBue MeTamioB ¢ pacTBOpaMu
coneil. B3aumoelicTBue MeTanioB (Maraus,
LIMHKA, JKeJie3a, MEeJI1) C paCTBOPaMHU KHCIIOT
JemoHcTpannonHsli onbIT Nel5 HM3yuenne
obpasnoB metasioB. Th

PeakTuBBI ¥ XUMHYECKOE
o0opynoBaHue

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

24

Illenounbie MeTamnbl. CoeTMHEHUS
LIEJIOYHBIX METAUIOB JI€eMOHCTpAallMOHHBIN
oneIT Nel6 B3anmojieficTBHE IIEJIOUYHBIX
METajIoB ¢ Bodoil. CBoicTBa
IIEJIOYHO3EMEIbHBIX METAJIIIOB U X

PeakTuBLI 1 XUMHUYECKOE
obopynoBanue PeakTuBHI 1
XUMHYECKOe 000pyTI0BaHUE

bu6mmorexa [IOK
https:/m.edsoo.ru/00ae14b2




CoeqMHEHHI. J[eMOHCTPAIMOHHBIN OMBIT
Nel7 B3auMopeiicTBue IIETOYHO3EMETBLHBIX
METaJUIOB ¢ BOAoM. OOpa3ibl BaKHEHIITUX
MPUPOJHBIX COCAMHEHUN MarHusi, KaJIbIIHS.

25

CBolicTBa COcAMHCHUM KalbIus. XKecTKoCTh
600v1 Jlabopamopuwiit onvim
Ne24O3HaKOMIICHHE CO CBOMCTBAMH U
MpeBpaIICHUSIMI KapOOHATOB U
ruapokapoonaroB. Tb Jlabopamopnotii
onvim Ne25 YcTpaHeHHE )KECTKOCTH BOJIBI B
JoMalHuX ycnoBusx Th

PeakTuBBI U XMMHUECKOE
obopynoBaHue

bubmuoreka [JOK
https:/m.edso0.ru/00ae1886

26

CoiicTBa atoMuHMSI AMQOTEPHOCTH
OKCHJIa ¥ TUAPOKCUIA ATFOMHUHHUS.
Jlabopamopnutii onvim Ne26 Tlonydenue
THJIPOKCHUIA QATIOMHUHHS W B3aWMOJICHCTBHC
€ro ¢ KUCJIOTaMu H

1 § 33 PeakTuBBI 1 XUMHYECKOE
o0opynoBaHue

IeI0YaMHU.

PeakTuBbl 1 XUMHUYECKOE
obopynoBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00aelc64

27

AMoTepHOCTh OKCHIA U THUIPOKCHIA
amoMunus. Jladopamopuuiii onvim
Ne27TlonydeHue THIPOKCHAA ATIOMUHUS U
B3aUMOJICHICTBUE €r0 C KUCIOTaMH U
nienouamu. JKeneso. JleMoHCTpaliMOHHBIN
onbIT Nel706pasubl pya xenesza. Cxuranue
XKelle3a B KHCIOPOJE M XJIOPE.
«OKHCIIEHNE JKETIE3a BO BIIAYXHOM BO3IyXE»
Tb CBolicTBa COeIUHEHUIN JXKee3a:
OKCHJIOB, TUJIPOKCUIOB | coJeit sxeneza(ll u
). Jlabopampnasa paboma Ne28
[Tonyuenune runpokcunos xene3a(ll) u (1II)
U B3aUMOJEHUCTBHE UX C KUCIOTaMU U
wenovyamu. Th

PeakTuBLI 1 XUMHYECKOE
obopynoBanue JlaTank
AaBJICHUS, pCAaKTHBbBI U
XUMHUYECKOoe 000pyI0BaHUE,
KoJutekiuu PeakTuBbl U
XUMHUYECKOe 000pyI0BaHUE

bu6mmorexa [IOK
https:/m.edsoo.ru/00ae35e6




28 IIpakTuyeckasi pa6ora Ne8. Pemenue 1 [ToBTOoputh TemMy «Metamibly. | bubnuoreka [JOK

AKCIICPUMCHTAIBHBIX 3a1a4 10 TeMe [ToBTOPUTH MO y4COHUKY https:/m.edsoo.ru/00ae3de8
«O01ye 1 HAUBHUIyaJIbHBIE CBOKWCTBA Marepua riaBbl

meTtauioBy. Th Iloaroroska k T A PeakTuBLI 1 XUMHUYECKOE

KoHTponpHOE TECTUPOBAHHUE 10 MOAPA3ICTY obopynoBaHue

«IIpakTUKyM 110 U3y4YEHHIO CBOMCTB
IIPOCTHIX BEUIECTB METAIOB UX

COEIMHECHUIN»
29 IIpakTuyeckasi pa6ora Ne9. Th PeakTuBbI U1 XUMHUECKOE
Obparienue co cTekioM (crudbanue o0opynoBaHue

CTEKJISIHHOU TpyOKH, U3TOTOBJICHUE!
MUIIETKU; KallWUIIPOB; MPOCTEUIINX Y3JI0B;
npocreimux npudopos), Th

30 XUMHMYECKUM aHaIN3: KQUeCTBEHHBIN U PeakTuBbl 1 XUMHUUYECKOE
KOJIMYECTBCHHBIN o0opynoBaHue

31 TeopeTrndyeckrie OCHOBBI ONBITHO- PeakTuBBI 1 XMMHYECKOE
SKCIEPUMEHTAIBLHON U IPOCKTHOU o0opynoBaHue
eATEIIbHOCTH

32 BrinonHenue yueOHBIX TPOEKTOB, OMBITHO- PeakTnBBI 1 XUMHUUECKOE
IKCIIEPUMEHTANIbHBIX paboT. [IpakTuueckue obopynoBaHue

paloThI 10 TeMaM MPOeKToB yuarmuxcs, Th

33-34 [IpomexxyTouHas arrectamus. 3amura
MPOEKTOB

Ilepeyenb NOCTYNHBIX HCTOYHUKOB HH(OPMALMHU

B pa3zgerne npeacTaBieH CIMCOK KHUT U CCBIJIOK HA CAalThI, B KOTOPBIX OoJiee OIpOOHO OCBEIIEHBI pa3IUYHbIE ACTIEKThl paCCMaTPUBAEMbIX BOIIPOCOB.
WX MOXHO pEKOMEHIOBaTh KaK yYUTEI0, TaK U 00y4yaeMbIM, IPOSBUBILIMM HHTEPEC K U3y4aeMOil TeMe.
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