MyHuuunajbHoe o61eodpa3oBaTe/ibHOE yUpeKIeHne o
«Mavuaszus Ne 12 Kpacnooktsiopbekoro paiiona Boarorpaaa»’

Paccmorpeno: na 3acenanun HMC CornacoBaHo: YTBepxmalo ey

Ha 3aceganun HMC 3aMeCTHUTeNb AUPEKTOpa “.{j;I[HpeKTop ? 77, :

npoTokos Ne 5 ot «/4» despamns 2024r. 0 y4eOHO-BOCHHUTATEIbHON paboTe HB.BapbimmukoBa  — _°

IIpencenarens HMC 1O.B. Mouceesa :///f}/‘/ K «z4» Geppans 2024 ./

I'.b. KoBaneBa /g «/4» depans 2024 r. 7 /
PABOYAS TIPOI'PAMMA

JAOTOJIHUTEJIbHOr0 00pa30BaHUsA
«IKCNEePUMEHTAIbHAST XHMHUSD)
(¢ ncnoJb30BaHKEM 000PYI0BAHUSI 1ETCKOr0 TexHonapka «KBanropuym»)
Ha 2024/2025 y4eOHbIii roa

CocraBHUTENb:
Jlykesnosa H.II.,
YYUTEb XUMUH

Bosrorpan, 2024



PABOYAS ITPOT'PAMMA
JAOMOJHUTEIbHOI0 00Pa30BaHUA «IKCIEPUMEHTAIBHAS XUMHA»

IlosicHuTe ILHAA 3aIMCKA

CoBpeMeHHBIE SKCIIEPUMEHTAIbHBIE HCCICIOBAHUS 10 XMMHUHU YK€ TPYAHO MPEICTaBUTh 0€3 MCIOJIb30BaHHUA HE TOJBKO AHAJIOTOBBIX, HO U
UG poBeIX U3MepuTenbHbIX npubopoB. CorsnacHo ®PI'OC, oaHMM U3 yHMBEPCAIbHBIX YUEOHBIX AECHCTBUI, MPUOOpPETAEMbIX YYAIIUMUCS, JOJIKHO
CTaTb YMEHHE <«IIPOBEJIEHUS OIBITOB, IPOCTBIX SKCIEPUMEHTAIBHBIX MHCCIEI0BAaHUM, NPSIMBIX M KOCBEHHBIX HM3MEPEHHUH C HCIOJIb30BAaHUEM
aHAJIOTOBBIX U LU(POBBIX U3MEPUTENBHBIX TPHOOPoB». [IINpOKUii CEKTP AATYMKOB NO3BOJISET yUAIUMCS 3HAKOMUTBCS ¢ TapaMeTpaMHi XMMHUYECKOTO
HKCIEPUMEHTA HE TOJBKO Ha KAaUeCTBEHHOM, HO W Ha KOJIMYeCTBEHHOM ypoBHe. LludpoBas mabopaTopust HO3BOISET BECTH JIUTEIBHBINA AKCIIEPUMEHT
Jla’ke B OTCYTCTBHE SKCIIEPUMEHTATOPA, @ YACTOTAa X U3MEPEHUI HEIO/IBJIaCTHA YeJIOBEYECKOMY BOCIIPUSTHUIO.

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

* B BepOaJIbHOM: OMMCHIBATh HKCIIEPUMEHT, CO31aBaTh CIIOBECHYIO MOJIEIb KCIIEPUMEHTA, (PUKCUPOBAaTh BHUMAaHUE HAa U3MEPSAEMbIX BEJIUUNHAX,
TEPMHUHOJIOTUH;

* B TaOJIMYHOM: 3aIIOJHATH TaOJIMIIBI JAHHBIX, JIKALIMX B OCHOBE IOCTPOEHUS I'paUKOB (IIPU 3TOM y YYaIIMXCsSl BOSHUKAET IEPBUYHOE
[Ipe/ICTaBICHUE O MacIITabax BEIUYUH);

* B rpa)MuecKOM: CTPOUTH I'padUKu MO TAOIUYHBIM JaHHBIM, YTO TAET BO3MOKHOCTB IIEpeX0/1a K BBIIBI)KEHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH
MEX/1y BEJIMYMHAMHU (IIPU 3TOM YUUTEJb [OKAa3bIBAET IPEUMYILECTBO B BU3yaJIN3allMH 3aBUCUMOCTEN MEK/y BETMUUHAMU, HATJISITHOCTD U
MHOI'OMEpPHOCTB);

* B BUJIC MATEMaTHYECKUX YPAaBHEHH: JaBaTh MAaTEMaTHUECKOE ONMMCAHNE B3aMMOCBSI3U BEJTMYMH, MaTEMaTHIECKOe 0000IIeHHE.
Ilepexoxa oT kaXkaA0ro 3Tamna MnpeacTaBieHust HH(OPMAIMK 3aHUMAET JI0BOJILHO OOJBIION MPOMEXYTOK BpeMeHHU. B 8 kiaccax 3ToT npotecc
Heo0X0/IuM, HO B CTapIIMX KJIaccaxX MOKHO ObLIO ObI 3TO BpeMsl NOTPATUTh Ha pelieHue 0osiee BaXKHBIX 33/1a4. B 3ToM miane nudposblie 1adoparopun
CYLIECTBEHHO YKOHOMST BpEMSI.
370 BpeMsi MOKHO noTpatuth corinacHo ®I'OC Ha popMupoBaHUE UCCIIEOBATEIBCKUX YMEHUN YUaIlIUXCsl, KOTOPbIE BBIPAKAIOTCS B CIETYIOIINX
JICUCTBUSX

* OIIpe/ICNICHUE MPOOIEMBI;

* IOCTAHOBKA UCCJIE0BATENIBCKON 3a1a4H;

* [IJITAHUPOBAHUE PEIICHUS 3a/1a4H;

* [IOCTPOECHUE MOJIEIIEN;

* BBIJIBH)KEHHE THIIOTE3;

* DKCIIEpUMEHTAJIbHAS ITPOBEPKA TUIIOTES;

* aHaJIM3 JAHHBIX SKCIIEPUMEHTOB WM HAOII0IEHUM;
* (hopMyIHpOBaHKE BHIBOIOB.
ean v 3axaum:

1. Peanu3arusi OCHOBHBIX 00111€00pa30BaTeNbHBIX IPOrpaMM IO YUEOHBIM MIpeIMETaM €CTeCTBEHHOHAYYHOI HAlPaBICHHOCTH, B TOM YHCIIE B paMKax
BHEYPOUHOMH J1eATeIbHOCTH 00yUaIOLIXCs;



2. BBEJICHHUE COBPEMEHHBIX CPEJICTB 0OYUEHUs M BOCIIUTAHUS ISl U3y4EHUs (B TOM YHCIIE SKCIIEPUMEHTAIBHOT0) TUCIMILINH (MOIYIEi)
€CTECTBEHHOHAYYHOM HAaNPaBJICHHOCTU IPU PEaIM3alii OCHOBHBIX 0011€00pa30oBaTeIbHBIX IPOrPAMM U IOTIOHUTEIILHBIX 00111e00pa30BaTeIbHbBIX
IIporpaMm, B TOM YHUCJI€ 7Sl paCIIUPEHUS COAEPKAaHUS yUeOHOro npeaMeTa « XUMHU».

3. BOBJIEUEHHE YYAIIUXCS B IPOEKTHYIO IEATEIBHOCTh

MecTo Kypca B 00pa3oBaTe/ibHOM NpolLecce:

[Tporpamma JONOTHUTEIBHOTO 00pa30BaHUs «IKCNePpUMEHTATbHAsi XMMUS» pa3zpaboraHa juig yyamuxcs 15-17 jier u paccuntana Ha 34 yaca.
(mpoBeneHre 3aHATUH B TEYCHUE BCEro Y4eOHOI0 ro/ia).

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
JInuyHOCTHBIE pe3yJIbTAThI
[l onpeneneHne MOTUBALIMU U3y4eHUs y4eOHOro MaTepuaa;
(] olleHMBaHKE yCBAaUBAEMOIr'0 y4eOHOr0 MaTepralla, UCX0/s U3 COLUANIbHBIX U JINYHOCTHBIX LIEHHOCTEH;
] noBbIILIEHHE CBOETO 00PAa30BaTEIILHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YyYEHHIO OCHOBHBIX HCTOPUYECKHX COOBITHH, CBI3aHHBIX C PA3BUTHEM
XMMHH U 0OIIIECTBa;
(] 3HaHME [TPaBUJI ITOBEICHUS B YPE3BBIYANHBIX CUTYALMSX;
(] olleHWBaHKE COLMAIBHON 3HAYMMOCTH IPOQEeCcCuil, CBI3aHHBIX C XHMHUEH,
[l BnageHue npaBuiIaMy 6€30MacHOTr0 OOpallleHus ¢ XMMUYECKMMU BEIECTBAMU U 000PYA0BaHHEM, IPOSIBIIEHUE SKOJIOTUYECKOH KYJIbTYpHI.
MertanpeameTHble pe3yJibTaThI
PeryasituBubie YY/ 5
[J uenenojaraHue, BKIKOYas IOCTAHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHKe IPaKTUUECKON 3a/Jaul B I03HABATEIbHYIO, CAMOCTOSITEIIbHBIN aHaIN3
YCJIOBUH JOCTHKEHMS LIEJIM HA OCHOBE yu&€Ta BbIIEJICHHBIX YUUTEIEM OPUEHTUPOB ACHCTBHUS B HOBOM Y4eOHOM MaTepHae; JIaHUpOBaHUE MyTH
JIOCTHKEHUS TIeJIEH;
[] ycTaHaBJIEHUE LIEIEBBIX IPUOPUTETOB, BBIIETICHNE alIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHUS 1€ U BBIOOp Hanboee 3(pPpeKTUBHOTO cr1ocooa;
[] yMeHue caMOoCTOATENIbHO KOHTPOIMPOBATh CBOE BPEMS U YIIPABIATH UM;
[ yMeHue NpUHUMATh pelIeHus B IPOOJIIEMHON CUTYyallUH;
[J mocTaHOBKa y4eOHBIX 3aj]a4, COCTaBJICHHE IJIaHa U MTOCJIE0BATEIbHOCTH AEUCTBUM;
(] opranu3zanus pabodero Mecra npH BHIIOJHEHUH XUMUYECKOT0 SKCIIEPUMEHTA;
] MpOrHO3UPOBAHUE PE3YJILTATOB 00yUEHUS, OLIEHUBAaHUE YCBOGHHOI'O MaTepuraia, OIleHKa Ka4eCTBa U YPOBHS MOJTYYEHHBIX 3HAHUH, KOPPEKLIUS
IUIaHa U croco0a AeHCTBHS TPU HEO0OXO0AUMOCTH.
ITo3naBartenbHbie YY /I:
() moMCK U BbIZIENIEHHE HHPOPMALINY;
(] aHanmM3 yclIoBUH U TpeOOBaHUH 3a/1auH, BEIOOD, COMOCTaBICHUE M 00OCHOBaHHUE CIIOCO0A peIeHUs 3a/1a4H;
(1 Be1OOp Hanbosee F3PPEKTUBHBIX CIOCOOOB pelIeHHs 3a/1a4i B 3aBUCMOCTH OT KOHKPETHBIX YCIIOBHIA;
] BBLABM)KEHHE U OOOCHOBAHUE TUIIOTE3BI, BEIOOP criocoba e€ mpoBepKu;
] caMOCTOSTENIbHOE CO3/IaHUE AITOPUTMA ACATENbHOCTH IPU PELISHUH POOJIEM TBOPUECKOTO U IIOMCKOBOTO XapaKTepa;
[J yMeHHsI XapaKTepHU30BaTh BELIECTBA [10 COCTaBY, CTPOEHUIO U CBOMCTBAM;
[} onuchIBaHUE CBOMCTB: TBEP/IBIX, KUIKHUX, Fa3000pa3HBIX BELECTB, BBICIEHUE UX CYILIECTBEHHBIX PU3HAKOB,;



] m300pakeHre cocTaBa MPOCTEHITNX BEIIECTB C MOMOIIBI0O XUMUUYECKUX (POPMYIT U CYIIHOCTH XUMUYECKUX PEaKIUil ¢ TOMOIIBI0 XUMUYECKUX
YPAaBHEHU;

] npoBeeHue HaOMIOJEHUI, ONIMCAHUE IPU3HAKOB U YCIOBUH T€UEHUS XUMUYECKUX PEAKIMH, BBIIIOJHEHUE XUMUYECKOT0 SKCIIEPUMEHTA, BBIBO/IbI Ha
OCHOBE aHaJIM3a HAOIIOICHUH 32 HSKCIIEPUMEHTOM, PELICHUE 33/1a4, TOJTyYeHHEe XUMUIECKOH HH(OpMAIIMK U3 PA3TUYHBIX HCTOYHUKOB,

[] yMeHue opraHu30BbIBaTh UCCIIEIOBAHHE C LIE€IbIO IPOBEPKHU TUIIOTES;

] ymeHue nenaTh yMO3aKIIOUeHHs (MHIyKTUBHOE U TI0 aHAJIOTHH) ¥ BBIBOJIBL;

[] yMeHue 0ObEeKTUBHO OLIEHUBATh HH(OPMALIMIO O BELIECTBAX U XUMUYECKUX MPOLECCAaX, KPUTUUECKH OTHOCUTHCA K IICEBIOHAYYHOU HH(POPMALIUY.
KommyHukatuBubieYY /I:

(] mOoJTHOE ¥ TOYHOE BBIPA’KEHHE CBOUX MBICIICH B COOTBETCTBUU C 33Jja4aMU U YCIOBUAMU KOMMYHUKALINY;

[] azekBaTHOE MCMOIH30BAHUE PEUEBBIX CPEACTB AJISl YUACTHUS B TUCKYCCUU M apTyMEHTALMU CBOSH MO3UINH, YMEHHUE MTPEICTABISATH KOHKPETHOE
CoJiep>KaHue ¢ COOOLIEHUEM €ro B MMCbMEHHOM U YCTHOHM (opMme, olpeesieHue clioco00B B3aUMOAECHCTBUS, COTPYJHUUECTBO B IIOUCKE U cOope
uH(pOpMaIIHH;

(] onpeneneHue crnocoO0B B3aUMOJCHCTBUS, COTPYITHUYECTBO B IIOUCKE U cOOpe MHPOpMallUH, y4acTHe B AUAJIOre, INIAHUPOBaHHUE OOIIKX CIIOCOO0B
paboThI, MPOSBICHNE YBAXKUTEIHHOTO OTHOIICHUS K IPYTUM YYAIIUMCS; OTIHCaHUE COJIEPKAHHSI BBITIOIHIEMBIX IEHCTBHIA C IIETHI0 OPUEHTHPOBKH B
IPEIMETHO- IPAKTUYECKOH eATeTbHOCTH; YMEHUS YUUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIMHALIMY PA3IUYHBIX TO3ULUH B
COTPY/IHUYECTBE;

1 hopMynrpoBaTh COOCTBEHHOE MHEHHE U MO3ULMIO0, ApT'yMEHTHPOBATh U KOOPJUHUPOBATH €€ C MO3ULUSAMU ApTHEPOB B COTPYJHUUYECTBE IPU
BBIPAOOTKE OOIIETO PemIeHHsI B COBMECTHOH JIEATEIbHOCTH;

() OCYyILECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMMOIIOMOIITb;

[} uraHupoBaTh 00IIHE CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIINIO, OLIEHKY JAeHCTBUI MapTHEPA, yMETh YOKAATh;

(] ucnonb30BaTh aJIeKBaTHBIE SI3BIKOBBIE CPEACTBA 1JIs1 OTOOPAKEHHsI CBOMX YYBCTB, MbICJIEH, MOTHBOB M ITOTPEOHOCTEH; OTOOpakaTh B peun
(ommucanue, 00OBSICHEHUE) COICPIKAHKE

COBepIIaeMbIX JAeHCTBUH, Kak B (hopMe rpOMKOM colMaiu3upOBaHHON peul, Tak U B (hopMe BHYTpEHHEH peun;

(] pa3BUBaTh KOMMYHUKATHBHYIO KOMITETEHIINIO, HCTIOJIB3YS CPEICTBA YCTHON M MUCHbMEHHOW KOMMYHHKAIIMH TIPU PadOTe ¢ TEKCTaMU y4eOHUKA U
JOMIOJTHUTEIBHOM TUTEPaTypOii, CIpaBOYHBIMHU TAOJINIIAMH, TIPOSIBIATH TOTOBHOCTh K YBaXKEHUIO HHOM TOUKH 3pEHHsI TPU 00CYXIEHUU pe3yIbTaTOB
BBITIOJIHEHHOU PabOTHI.

IIpeameTHBbIe pe3yabTaThl

OOyuaromuiicss Hay4nuTCs:

] mpUMeHSTh OCHOBHBIE METO/]Ibl TO3HAHNUS: HAOII0IEHUE, U3MEPEHNUE, IKCIIEPUMEHT;

[} omMCBHIBaTH CBOMCTBA TBEPIIBIX, KUIKHUX, Ta3000pa3HBIX BEUIECTB, BHIJEISSA UX CYIIECTBEHHBIE TPU3HAKY;
[l pacKkpbIBaTh CMBICI 3aKOHA COXPAaHEHHsI MAacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHOM TEOpHH;

() pa3nmu4ath XUMUYECKUE U (PU3NIECKHE SBIICHNS,

(] Ha3pIBaTh MPU3HAKU U YCIOBHS MPOTEKAHHUSI XMMUYECKUX PeaKIHii;

[J cobmronath npaBuia 6e30nacHON paboThI MPU MPOBEACHUH OMBITOB;

[l monbp30BaThes J1aOOPaTOPHBIM 0OOPYAOBaHUEM U TIOCYIOM;
] momy4atk, coOuparth ra3000pa3HbIe BEIIECTBA U PACIIO3HABATh MX; XapaKTEPH30BaTh PH3MUECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHNYECKUX COCTUHEHUH, TPOBOIUTH ONBITHI, TOATBEPKIAIOIINE XUMHUECKUE CBOMCTBA M3yUYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB;



] pacKpbIBaTh CMBICH IOHATHUS «PACTBOP», BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE, FTOTOBUTH PACTBOPHI C ONPEAEIEHHOMN
MacCOBOH J0JI€H pACTBOPEHHOIO BEILIECTBA;

(] xapakTepu30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOWCTB BEILECTB OT THUIIA KPUCTAJUIMYECKON PEIIETKH, ONIPEEIIATh BUJl XUMUUECKOM CBSA3H B
HEOPraHUYECKUX COCIUHEHMSIX;
(] pacKpbIBaTh OCHOBHBIE ITOJIOKEHUSI TEOPUU DJIEKTPOJIUTHYECKON AUCCOLMALIMM, COCTABIIATh YPABHEHUS 3JICKTPOJIUTHYECKON NUCCOLMALIMNA KUCIIOT,
IesI04el, coseil U peakiuii HOHHOTO OOMEHa;

[J pacKpbIBaTh CYIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN, ONPEAEIATh OKUCIUTEND U BOCCTAHOBUTEIb, COCTABIISATh YPaBHEHUS
OKHUCJINTEIbHOBOCCTAHOBUTEIbHBIX PEAKLINIA;
(] Ha3bIBaTh (haKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOH peaKInu;

[J XxapakTepu30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOEHHUEM U CBOWCTBaMU HEMETAJUIOB U METAJIJIOB;

(] IpOBOJUTH OMBITHI IO MOIYYEHUIO U U3YYEHUI0 XUMUYECKUX CBOMCTB Pa3IMYHBIX BELIECTB; [| IPpaMOTHO 0OpaIlaThCs C BEIIECTBAMU B
ITIOBCEIHEBHOM KU3HH.
OOy4arommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTHCS

[J BBLABUTATh U IPOBEPSITH SKCIEPUMEHTAILHO TUIIOTE3bl O XMMHUUECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTAaBa U CTPOEHUS, UX CIIOCOOHOCTH
BCTYINATh B XUMUYECKHE PEAKLIMH, O XapaKTEPE U NPOAYKTAX PA3INYHbIX XUMHUYECKUX PEaKIIM;

[] XxapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTaHABJIMBATh IPUUYUHHO-CIIEACTBEHHbIE CBS3U MEX/y IaHHBIMU
XapaKTepUCTUKAaMU BEILECTBA;
] cOCTaBIIATh MOJIEKYJISIPHBIE U MIOJIHbIE HOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;
(] IpOrHO3UpPOBaTh CHOCOOHOCTh BELIECTBA MPOSBIATH OKHCIUTEIbHbBIC UM BOCCTAHOBUTEIbHbIE CBOMCTBA C YUETOM CTEIIEHEH OKUCIICHUS
3JIEMEHTOB, BXOJSILUX B €0 COCTaB;
(] BBIIBUTATh U MPOBEPSTH HIKCIIEPUMEHTAIBHO TUIOTE3bI O Pe3yibTaTaX BO3AECUCTBUS pa3IMYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON
peaxkuuu;

(] ucnoib30BaTh NPUOOPETEHHBIE 3HAHUS JIUIs SKOJIOTHYECKH I'PaMOTHOT'O TIOBEJICHUSI B OKpY Karollei cpee;
(] MCIoJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIUH ITPH BBIITOJIHEHUHU MPOEKTOB U PEIIEHNU Y4eOHO-UCCIIEJOBATEIbCKUX 3aau 10 U3YYEHUIO
CBOMCTB, CITOCOOOB MOJIy4E€HUS U paclio3HaBaHUs BEIIECTB;

[J 00bEKTHBHO OLIEHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMUYECKHUX IPOLECCAX;
] oco3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM 110 XUMUU JJISl IPAKTUYECKOM IEATENBHOCTH YEI0BEKA; CO37aBaTh MOJEIN U CXEMBI ISl pEIICH U
y4eOHBIX U MO3HABATEIbHBIX 33/1a4; HOHUMATh HEOOXOJUMOCTh COOIIOACHUS MTPEANNCAaHUM, TPEAIaraeéMbIX B HHCTPYKLHUSAX 110 UCIIOJIb30BaHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMUU U JP.

Conep:kanue mporpamMmbl «IKCNEPUMEHTAJIbHAS XUMUSD)
Beenenne B kypce «OkcrepuMeHTanbHas XuMus» (1 1)
BBoanslii nHCTpYKTaX M0 Th. XuMus — Hayka SKCIepUMEHTAIbHASL.
JleMoHcTpannoHHbIi skcnepumerT Ne 1. O3HakoMieHHe ¢ 1a00paTOPHBIM 000pyI0BaHHEM; TPUEMBI 6€30MaCHOI paboTHI C HUM.
Pa3nes 1. MHoroo6pa3ue XuMuyecKMX peakuuii B IKCIePUMEHTAIbHOI xumuu (7 4)
Tema 1. Xumnueckue peakuuu (3 1)
[TpaxTuueckast pabota Ne 1 «IIpaBuia TeXxHUKHM 0€30aCHOCTH MpHU padoTe ¢ 1abopaTopHbIM 000pyaoBaHueM. [IpaBuia nonb3oBaHUs
HarpeBaTelbHbIMU ycTpolicTBaMu» OBP B skcrieprMeHTanbHON XUMUN



JlaGopatopubiii onbIT Nel «M3yueHune peakiiuy B3auMOACHCTBHS Cyab(pUTa HATPUs C IEPOKCUIOM BOJOPOIa»

TemnoBoii 3¢ ekt xumudeckux peakiuii. [loasTHEe 00 YK30- U YIHIOTEPMUIECKUX PEAKITUAX.

JeMoHcTpanoHHbIi onbIT Ne 2 [TpuMepbl 3K30- M 3HAOTEPMHYECKUX PEAKIUH.

JemoncTpaunonsbli onbIT Ne 3 «TemsoBoit 3¢ ekt pacTBopeHHs BemmecTB B BoJe» CKOPOCTh XUMHYECKUX PEAKLIUH.

JeMoHcTpanroHHblil onbIT Ne 4 B3anuMoieicTBMEe LIMHKA C COJISTHOM W YKCYCHOM KHCJIOTamMu. B3aumMojielicTBHE rpaHyJIMPOBAaHHOIO IIMHKA M
LMHKOBOM MBUIM C COJITHOM KuciioToi. B3aumopeiictBue oxcuaa meau(ll) ¢ ceproil kucnoToi pa3Hol KOHIIGHTPALUU TPU Pa3HBIX TeMIeparypax.
[IpakTrueckas padota No2. M3ydyeHue BIUSHUS YCIOBHH MPOBEICHUS XUMUICCKON PeaKIIuy Ha €€ CKOPOCTb.

Jlaboparopusrii onbiT Ne2 «CpaBHHTETbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIHHOW CITIOCOOHOCTH METAJLIOB)

Tema 2. JuekTpoauTnyeckasi nuccounanus (4 4)

DNEKTPOIUTHYECKAs JUCCOLMALUS — [VIABHOE YCIOBHUE IPOTEKAHUS PEAKIUI B paCTBOpax.

JlemoHcTpaunoHHbIN onbIT Ne 5 McribITaHue pacTBOPOB BEIIECTB HA AJIEKTPUYECKYHO MPOBOAUMOCTD.

JleMOoHCTpaoOHHBIN ONBIT Ne 6 «DNEKTPONUTHI U HEAUIEKTPOJIUTEIY DJIEKTPOIUTUYECKAS AUCCOLMALIMS KUCIIOT, LIEJIOUEl U COJIei.
Jlaboparopusriii onbIT Ne 3. «CuinbHbIe U ci1a0ble AMEKTPONUTh Onpeenenne KUCI0THOCTHOCHOBHOCTH Cpeibl OMYYEHHBIX PACTBOPOB C IIOMOIIIBIO
MHJMKATOpa U JaTYMKa 3JIEKTPOIPOBOIHOCTH

Jlaboparopusiii onbIT Ne 4 «3aBUCUMOCTD 3IEKTPOIMPOBOAHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOIUTOB OT KOHIIEHTPAIIMH HOHOB» Peakiiuu HOHHOTO
oOMeHa.

Jlaboparopusriii onbiT Ne 5 «B3aumoneiicTBue ruapokcuaa 6apus ¢ cepHoit kucuoroit» Jlabopatopusiii onbIT Ne 6 Peakinu oomeHna mMexay
pacTBOpamMu 3JIEKTPOJIUTOB.

[TpakTrueckast pabota Ne3. «Onpenenenrne KOHIEHTPALMU COJIH 110 3JIEKTPOIIPOBOJHOCTH PACTBOPA»

[IpakTuueckas padota Ne4. PereHue 3KCriepuMeHTaIbHBIX 33/1a4 10 TeMe «DJEKTPOoIMTHIeCcKas Auccounamnus». Th

TecToBbIif KOHTPOIB MO pazaeny «MHOroodpazue XMMHYECKUX PeaKUi B SKCIEPUMEHTATbHOW XUMHUI)

Pa3nes 2. IIpakTHKYM 110 M3Y4eHHIO CBOMCTB NMPOCTHIX BelIeCTB: HEMETAJLJIOB M MeTAJJIOB, UX coequHeHni (204)

Tema 3. CBolicTBa rajioreHosB (2 1)

lanorensl: pusnueckne u xuMmuueckue cpoiicTBa. CoeTMHEHHS TaJoTeHOB. XJ10poBoaopo1 JlabopaTopHsrit onbiT Ne7 Pacio3naBanue consiHOM
KHUCIIOTHI, XJIOPHI0B, OPOMUIOB, HOAUIOB U HO/A.

Jlabopartopusiit onbiT Ne8. OrOenuBaroiye CBOMCTBA XJI0pa .

Jlabopartopusrit onbiT Ne9. B3anMHOe BRITECHEHHE TAJIOT€HOB U3 PacTBOPOB ux coieil [Ipaktudeckas padota Ne 5. «Omnpenenenue coaepxaHus
XJIOPUJ-MIOHOB B IIUTHEBON BOJIE»

Tema 4. CBoiicTBa Kkucaopoaa u cepsl (4 4)

Kucnopon: nmosnyuyenue 1 XuMu4eckie CBONCTBA.

JlemoHcTpannoHHbIN onmbIT Ne 7. «[lonydeHne u coOupanue KUCI0po/ia B Ta0OpATOPUU U 3aTIOJTHEHHE UM Ta30MeTpay

Jlaboparopusrit onbiT Nel0. «['openue cepsl Ha BO3ayxe U B Kuciaopojae» Cepa. XMMUUECKHE CBOMCTBA CEPHI.

JleMoHCTpannOHHBIN OMBIT No7. AoTponHble Moaudukanuu cepbl. O3HaAKOMIIEHHE ¢ o0Opa3lamMu cepbl U €€ MPUPOTHBIX COEAMHEHUH.
CoennHEHUs cepbl: CEpOBOJIOPO, CEpOBOIOpOoAHAs KucioTa. Cynbpuabl.

JemoHcTpannoHHbIi onbIT Ne§ OOpa3iel TpUPOIHBIX CyTbGUAOB U cynbdaros. JlabopaTopHsiii onbiT Nell KadecTBeHHbIE peakiuu Ha CyabhuI-
noHsl B pactBope. CoenuHeHus cepol: okcug cepsl (IV), cepHucTas Kuciora v ee CoJu.
Jlaboparopusriit onbiT Nel2 KadyecTBeHHbIE peakiiuu Ha cynb(uT- HoHBI B pactBope. CoeaumHenus cepbl: okcua cepsl (VI), cepHas kuciora u ee
COJIN.



JlaGopatopusiii onbIT Nel3 KauecTBeHHBIE peakiiuu Ha cyiab(paT-uoHBl B pacTBope. CBOWCTBA CEPHOI KHCIOTHI.

JlaGopatopuslii onbIT Nel4 M3ydueHue cBOHCTB CepHOI KHCIOTHI

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

A3oT: pu3nUecKre U XUMUYECKUE CBOWCTBA. AMMUAK.

Hemouctpanmonusbiii onbIT Ne 9 Th Tlonydyenue ammuaka ¥ €ro pacTBOpEHHE B BOJE.

Jlaboparopusriit onbiT Ne 15 «OcHoBHBIE CBOlicTBa aMmMuaka» CoJu aMMOHUSI.

Jlabopatopuslii onbiT Nel6 B3aumopeiicTBue cosield aMMOHHUS CO IIEJI0YaMu A30THAs KUCJIOTA.

Jlab6opaTtopusbiit onibiT Ne 17. M3ydenne cBOMCTB a30THOM KUCIOTHI

[IpakTuueckas padbora Ne 6. «Onpezenenne HUTPAT-MOHOB B MUTATEeIbHOM pacTBope» Coii a30THON KUCIOTHI — HUTPATHI.

JHemonctpaunonnslii onbIT Nel0 OOpa3ipl mpupoaHBIX HUTpaToB M (hocdaros.

JlaGopaTtopHsbiii onbIT Nel8 O3HakomiieHue ¢ a30THBIMU U (hochopHbIME yaoOpeHusmu. PaciosHaBanue a3oTHbIX ynoopenuii. ®ochop. CoenuHeHUS
docdopa: okcun dhocdopa (V), oprodochopHas kuciora u ee conu. DochopHble yaoOpeHus

JemoncTtpanunonHsii onbIT Nel1 O6pasusl kpacHoro gocdopa, okcuaa pocdopa (V), npupoausix dpocdaros.

JlaGopatopusiii onbIT Nel8 «"openne cepsl u Gochopa Ha BO3AYyXE U B KHCIOPOICH

Tema 6. CBoiicTBa yriepoaa u kpemuus (4 4)

Yrnepon, ¢usmdeckune cBOMCTBA. AJUTOTPONHS yriepoja: anmas, TpaduT, KapOuH, QyuiepeHsl. XHMHYECKHE CBOWMCTBA YIIIEpoJa.
JemoncTpannoHHsblid onbIT Nel12 Monenn KpucTalIM4ecKuX peuérok anMasza u rpaduta. OKcubl yriepoja. YTrapHbId U YTICKUCIBIA Ta3bl.
VYronbpHas KHCIOTa, KapOOHATHI

JlemoHcTpannoHHbIN onbIT Nel13 O0pasubl NpupoaHBIX KAPOOHATOB M CHUIIMKATOB.

JlaGopatopusiii onbIT Ne19 KauecTBeHHast peakiysi Ha YIJIEKHCIIBIN ras.

JlaGopaTtopHsbiii onbiT Ne20. KauecTBeHHass peaknus Ha KapOOHAT-HOH.

Jlabopartopubiit onbiT Ne 21 «B3anmoielicTBrEe M3BECTKOBOM BOJIBI C YTJIEKUCIIBIM Ta30M»»

[Tpaktuyeckas pabora Ne7. «[lonyuenue okcuna yrinepoaa (IV) u uzyuenue ero cBoiicts. PacriosHaBanue kap6oHaToB». KpeMHuit 1 ero coeiMHeHusl.
JlabopaTtopHblii (3aHMMaTeNnbHbBIN) OnbIT Ne 22 «BripariuBanue BOJOPOCIEH B CHIIMKAaTHOM KJIee»

KonTponbHOe TecTupoBanue 1o noapasnaeny «IIpakTukyM 1o n3y4eHHIO CBOWCTB IIPOCTHIX BEIIECTB HEMETAIIJIOB UX COSAMHEHUI»

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

OOuue puznyeckre 1 XUMHUECKUE CBOMCTBAa METAJUIOB: PEAKIIMU C HEMETaJUIaMH, KUCIIOTaMH, cOoJIIMU. BoccTaHOBHTEIbHBIE CBOMCTBA METAJIIIOB.
DNEKTPOXUMHUECKUN Psi/i HAIPSDKEHUH METaIlIOB.

JlaGopatopuslii onbIT Ne 23. B3aumosieiicTBue MeTaloB ¢ pacTBopamu cojieil. B3aumonelictBue MeTamuioB (Maruus, IMHKA, jKee3a, MeJin) ¢
pacTBOpamH KUCIIOT

JemoHcTpannoHHbIi onbIT Nel4. M3yuenne oOpasuoB metamwioB. lllenounsie Mmetamisl. CoeAMHEHUS MIEIOYHBIX METAIJIOB

JeMoHcTpanronHsblil onbIT Nel5 B3auMoelicTBue MIENOYHBIX METAIIIOB ¢ BOJOM. CBOMCTBA IIETOYHO3EMENIBHBIX METAJVIOB U UX COCTMHEHUH.
JleMoHCcTpannoHHbIH onbIT Nel6 B3anMopaelicTBie MIETOYHO3EMENBHBIX METAIIIOB C BOAOH. OOpa3iibl BAXKHEHIITNX NPUPOAHBIX COSIMHEHUN MarHus,
Kanplus. CBOMCTBA cOeMMHEHNN KANLIUA. JKeCTKOCTE BOAEI

JlaGopatopusiii onbIT Ne 24. O3HaKOMIIEHHE CO CBOIMCTBaMHU M MPEBpAlLlEHUSIMH KapOOHAaTOB M TI'MJIPOKapOOHATOB.

Jlaboparopuslii onbIT Ne 25. YcTpaHeHue )KeCTKOCTH BOJIbI B IOMAIIHUX YCJIOBUSAX

CaoiicTBa anmoMuHus. AM(MOTEPHOCTh OKCHJIA U THAPOKCHIA ATIOMHUHUS.

JlaGopaTtopusbrit onibIT Ne 26. [lomydenne THAPOKCHIA ATIOMUHUS U B3aUMOJICUCTBHE €T0 C KHCIOTaMU U Imenodamu. JKemneso.



JemoHcTpanunonHblit onbIT Ne 17. O6pasiisl pyn kene3a. Ckuranue xeneza B KUCIOPOJIE.
Jlaboparopusiit onbIT Ne 27. «OKucIeHHe Kele3a BO BIaKHOM Bo3ayxe» CBOICTBAa COSNMHEHUN jKeme3a: OKCHI0B, THIPOKCHIOB H coueld xkene3a(ll u
1)}
Jlaboparopusriit onbiT Ne 28 TTonydenne ruapokcuaos xkeneza(ll) u (11) u B3aumopeiicTBre UX ¢ KUCIOTAMU U TIETI0YaMH.
[IpakTuueckas pabora Ne 8. Pemenne skcrepuMeHTaNbHBIX 33a4y 1o TeMe «OOIiMe u HHANBUAYaIbHbIE CBOMCTBA METAIJIOBY.
KonTposbHOE TecTupoBanue 1o noapasaeny «IIpakTukym 1o u3y4eHHIO CBOMCTB MPOCTHIX BEIIECTB METAJIIOB MX COCIMHEHUI
Pa3nen 3. OcHOBBI ONBITHO-IKCIIEPUMEHTAJIBHOM U MPOEKTHOM AesiTeIbHOCTH (5 )
TexHuka 6€30MaCHOCTH MPH BHITIOJIHEHUH CAMOCTOSITEIBHBIX ONBITOB M SKCIIEPUMEHTOB B IOMAIIHUX YCIOBHSX M C UCIIOJIb30BaHHEM 000pYyI0BAHU S
XUMHUYECKOH J1abopaTopHH.
[TpakTuyeckas padora Ne9. ObpaieHue co CTEKIOM (crudaHue CTEKISIHHONW TPpyOKH, M3rOTOBJICHUE: MUIIETKU; KaIWUIIPOB; IPOCTEUIINX Y3JIOB;
MpOCTEHIINX TpUOOpPOB) XUMUYECKUI aHANIN3: KaueCTBEHHBIA U KOJIMYECTBEHHBIN TeopeTnyecKkrue OCHOBBI OMBITHO-3KCIIEPUMEHTAIBHOMN U
IIPOEKTHOM NEATEIBHOCTH.
Bb16op TemMbl mpoexTa.
[Mnanuposanue nesrenpHOCTH. [ToaroToBka mpoekra. Coop nHMGOPMALIUY IO JTAHHOU TEME.
MonenupoBaHue MPOSKTHOU AesTeNbHOCTU. BhINoIHeHHE yueOHBIX MPOEKTOB, OMBITHO-3KCIIEPUMEHTAIBHBIX PaldoT.
[Tpaktuyeckue padoter Ne 10-12 o TeMam MPOEKTOB yHaIIHXCS
[ToaroroBka yueOHBIX MPOEKTOB K 3aIIUTE
[Ipomexxyrounas arrecranusi.
3amuTa NpOEeKTOB
O06o0muieHne, cucTeMaTU3aus ¥ KOPPEKIHS 3HAHUH YJaluxcs 3a Kypce « DKCIIEpUMEHTAIbHAsT XUMHUS.
DopMBbI KOHTPOJIS
®opmupoanue MKT-koMneTeHTHOCTH 00y4aronuxcst
VY4eHUK HayuuTCA:
- MCII0JIb30BATh pa3Hble MPUEMbI IOMCKA HH(OPMALIMK Ha MEPCOHATbHOM KOMIBIOTEPE B 00pa30BaTEIbHOM IPOCTPAHCTBE C UCIIOIb30BAaHUEM
obopynoBanus nudpoBoit 1adbopaTopuu;
- MCII0JIb30BATh Pa3IMYHbIE CIOCOOBI XpaHEHUS U BU3yalu3alluu HHPOpMallu, B TOM 4ucie, B rpaduueckoil popme
®opMHpPOBAHHE KOMIICTEHTHOCTH B 00J1aCTH ONBITHO-IKCIIEPMMEHTAIbHON U MPOCKTHOM AeATEIbHOCTH
VY4eHUK Hay4uTCs IUIAHUPOBATh U BHIOJIHATH Y4eOHOE HCCIIeI0BaHNE U YUEOHBIHN MPOEKT, CIOJIb3Ysl 000pyI0BaHUE, MOJAEIN, METObI, IPUEMBI,
aJIeKBaTHBIE HccielyeMoil mpobsieMe. YUeHHUK MOIy4YUT BO3MOXKHOCTb HAYYUThCSl CAMOCTOSITENILHO 33]yMbIBATh, IJITAHUPOBATH U BHIMOIHATH y4eOHOE
HCCleIoBaHNe, yUeOHBINH U COLMATbHBIN MPOEKT MO €CTECTBEHHOHAYYHOM HAIlPaBI€HHOCTH.
Yder pe3y1bTaTOB BHEYPOYHOH 1eATEJIbHOCTH
@opMBbI U TEPUOAUYHOCTD KOHTPOJIS
BxoHOM KOHTPOJIb MPOBOIUTCS B Havaje yueOHOTO rojia JUIst IPOBEPKH HAYaJIbHBIX 3HAHUHI U YMEHUI 00ydaronuxcs.
Texyiuit KOHTPOJIb MPOBOAUTCS HA KaXJI0M 3aHATUHU B (OpMe TIeJaroru4eckoro HabJro1eHus.
TecToBbIN KOHTPOJIb OCYILECTBIISIETCS 110 OKOHYAHUM U3YYEHHUS KaKIOTo pa3zena.
[IpomexyTouHas aTTecTalys MPOBOJUTCS B KOHIIE y4eOHOT0 rojia B popMe 3aIUThI IPOEKTA, TO3BOJISIET POBECTH aHAIH3 PE3YIbTATUBHOCTH
OCBOEHHUS 00yYaIOIIUMHUCS OCHOB OIBITHO-3KCIIEPUMEHTAILHON M MPOEKTHOMN JEATEIbHOCTH IaHHOTO Kypca BHEYPOUHOU JAEATEIbHOCTH
«DKCnepUMEHTaIbHasT XUMUS.



Kputepun oneHKH pe3yJbTaToB 0CBOCHHS IPOrpaMMBbI Kypca

Pabora oOydaronuxcst OleHNBAETCS 10 TPEXYPOBHEBOH IIKasIe, MPEANOIaraoneil Hamuyue ClIeyonX ypOBHEH 0CBOCHUS TPOTPAMMHOTO
Marepuaia: BEICOKHM, CpeTHUMN, HU3KUM.

Bbicokmii ypoBeHb: 00y4aronuiics JEMOHCTPUPYET BHICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTH B 00pa30BaTEIbHOM IS TEILHOCTH,
MPOSBIISICT MHUIIMATHBY, HE MIPOITYCKAET 3aHATHS 0€3 yBaKUTEIbHOU MPUYMHBI, IEMOHCTPUPYET BHICOKHM YpOBEHb 3HAHUN U
KOMIIETEHIIH, BJIaJieeT Ha BHICOKOM TBOPYECKOM YPOBHE MPUOOPETEHHBIMH B X0/I€ U3YUEHUS MPOTPaMMbl YMEHUSIMH U HaBBIKAMU;

CpenHuii ypoBeHb: 00y4aromuics JEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOMN JAESITEIbHOCTH, IPOSBIISET
XOPOIIMK YPOBEHb 3HAHUN M KOMIIETECHIINI; NHUIIMATUBBI HE TMPOSBISET, HO CIOCOOEH MOAIEPKUBATh HHUIIMATOPA B MIPEJIAraeMOM I10JIe
NesITeNIbHOCTH, B JOCTATOYHOW CTENEHH BJIAJICET MOJIy4aeMbIMH B X0J1€ U3YUEHHUS TPOrPaMMbl YMEHUSIMU U HaBBIKAMU;

Hu3kuii ypoBeHb: 00ydaronuiicss AEMOHCTPUPYET HEJOCTATOUHYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHOM 1EATEIILHOCTH,
MOCEIACT 3aHATHS OT ClIydas K CIy4aro, [IOKa3bIBaeT yIOBICTBOPUTEIbHBIN YPOBEHb 3HAHUHN M KOMIIETEHIUH, B 1I€JIOM €1a00 BJIaJICeT MOIy4aeMbIMU
B XOJI€ U3yYEHUS IPOTpaMMbl YMEHUSIMU 1 HAaBbIKaMHU.

@®opMblI pe3yJIbTATOB OCBOECHHSI IPOrPaMMBbI 10MOJITHUTEIHHOT0 00Pa30BAHUS:

1. OT™MeTKa YpOBHS TOCTHKEHUH 00yUaroMIerocs B JINCTE TIEIarorn4ecKoro HaOIItoICHNUS;

2. 3anucu B xKypHalle yuéTta 0 pe3yJIbTaTUBHOCTH Yy4acTHs 00YYaroIMXCs B MEPONIPUITHUSIX PA3HOTO BUJA U YPOBHS (IUILJIOM, TPaMoTa,
0J1aroJapHOCTh, IPYTOE);

3. 3anucu B )KypHaie yuéra 00 y4acTUH B BBIE3HBIX MEPONPUATHUIX
Onenka TecTOBBIX padoT.

TecTbl, cocToAIIME U3 TATH BOIIPOCOB MOXKHO HCIIOJIB30BATh MOCIE U3YUEHUS KaXA0ro MaTepuana (ypoka).
Tect u3 10—15 BorpocoB ucnomab3yercs Juisl IEPUOINYECKOTO0 KOHTPOJIS.
Tect u3 20 BompocoB HEOOXOAUMO HCIOIB30BATH JIJIsl HTOTOBOTO KOHTPOJIS.
Ouenka pedepara.
Pecdepar orieHnBaeTcs Mo CaeayrOIUM KPUTEPUSIM:
* coOmrofieHue TpeOOBaHU K ero 0pOPMIICHHIO;
* He0OXOAUMOCTh U JIOCTAaTOYHOCTD JJIsl PACKPBITUS TEMBI IPUBEJICHHOM B TEKCTe pedepara HHPOpMALIUH;
* yMEHHE 00yJaromierocs CB0O0JHO H3JlaraTb OCHOBHBIE MJIEU, OTPa’KEHHBIE B pedepare;
* cI0COOHOCTh 00YYAaOLIErocst MOHATH CYTh 33/1aBa€MbIX YWIEHAMH aTTeCTAllMOHHOW KOMHCCUH BOIPOCOB U ¢(HhOPMYITUPOBATH TOUHBIE OTBETHI HA HUX.
Ouenka npoexra.
[TpoekT oLieHMBaeTCs MO CIENYIOIIUM KPUTEPHSIM:
* coOmroeHue TpeboBaHUii K €ro 0OpMIICHUIO;
* HE0OXOAUMOCTh U IOCTAaTOYHOCTD JIsl PACKPBITUS TEMBI IPUBEJICHHOM B TEKCTE MPOEKTa HWH(pOpMAIINH;
* yMeHHe 00yJaromierocss CBOOOJHO H3JlaraTb OCHOBHBIE UJIEU, OTPAKEHHBIE B IPOEKTE;

* c1I0OCOOHOCTH 00YYAarOIIErocs MOHATH CYTh 337]aBa€MbIX YJI€HAMHU aTTECTAllMOHHON KOMUCCHUU BOIIPOCOB U CPOPMYJIMPOBATH TOUHBIE OTBETHI HA HUX.
TemaTuka uccjieqoBaTeJbCKUX U MPOEKTHBIX PA00T ¢ HCMOJIb30BAHHEM 000py/10BaHUs 1€TCKOro TexHonapka «Kpanropuym»:

1. 3y4yeHue menouyHoCTH pa3IudHbIX COPTOB Mbljla U MOKOIIUX CPEJCTB.

2. IHnukaTopHBIE CBOMCTBA PAa3IMYHBIX PAaCTEHUN U IBETOB (C ompenerneHueM pH pacTBopos).

3. Omnpenenenue kauecTBa xJ1eOONEKapHOM MyKH U XJie0a.

4. OnpeneneHne KauecTBa KUCIOMOJIOYHBIX MPOTYKTOB.



5. Onpenenenre 3aBUCUMOCTH U3MEHEHMS pH 1IEIbHOTO M MacTepU30BaHHOTO MOJIOKA OT CPOKOB XPAHEHUS.
6. N3ydenue 3(heKTUBHOCTH PA3TUYHBIX COJIEBBIX I'PEJIOK.
7. KoHCTpyHpoBaHHE «XUMHUYECKUX TPEJIOK», OCHOBAHHBIX HA XUMUYECKUX PEAKIUIX.
8. CuHTE3 «MajlaxuTa» B pa3IM4HbIX YCIOBUSX.
9. U3ydyeHnue Koppo3uu jkene3a B pa3InyHbIX YCIOBUSIX.
10. Bnusinue cBeTa ¥ KUCIIOPOAA HAa CKOPOCTh Pa3JIOKEHUsI PAaCTBOPA MOANUA KAJIUSL.
11. Onpenenenne KkauecTBa BOJOIPOBOAHOMN BOIBI.
12. XKéctroctp Boabl. CriocoOBI OnpeeneHus 5kECTKOCTH BOIBL.

13. bymaxnas xpomarorpadus. Xpomarorpadudeckoe paziecHue BEIIECTB.

14. XpycranbHoe cTek10. MOXKHO JT1 UCHOJIB30BATh JJI XPAaHSHUS U

TemaTH4yeckKoe IJIAHUPOBAHUE

Nen/m Tema pa3aena K-Bo yacos JlaboparopHble IIpakTHyeckue padboTbl
padoThI
Pazoen 1. Mnozoobpazue xumuueckux peakyuii 6 @)
IKCHEPUMEHMAIbHOU XUMUU
Tema 1. Xumudeckue peakiiuu 3 1 2
Tema 2. DIeKTpOIUTHYECKAsT JUCCOIHAITUS 4 4 2
Pazoen 2. Ilpakmuxkym no uzyuenuro ceoiicme (20)
NPOCMBIX 6eUleCme: Memaiioe U HemMemasioe, ux
COeOUHEeHUll
Tewma 3. CBoiicTBa rajioreHoB 2 1 1
Tema 4. CBoiicTBa KMCIIOpOAA U CEPbI 4 4
Tema 5. CpoiicTBa a3ota u pocdopa 4 3 1
Tewma 6. CBoiicTBa yriepoja u KpeMHUS 4 3 1
Tema 7. OOmmue 1 UHAUBHTyaIbHbBIE CBOICTBA 6 5 1
METAJIOB
Pazoen 3. Ocrogebt ONbIMHO-IKCREPUMEHMATbHOU U (7) 1
NPOEKMHOU OeamenbHoCmu
Hroro 34 21 9
KAJIEHJAPHO-TEMATUYECKOE IIVIAHUPOBAHHUE
Neni/m | Tema 3ansaTust Koua-Bo | Ucnoab3yemoe Hudposoi Hara
yacoB | 000pya0BaHMe I€TCKOr0 | 00pa3oBaTe/ibLHBII pecypc

TeXHONapKa




«KBanTopuym»

Inan

dakr

Bsonnslil nHCTpYyKTaX 10 Th Xumus — Hayka
skcnepuMeHTanbHasg. TP JlemoncTpanuonubiid onbIT Nel.
O3nakomiieHHE ¢ Ta00paTOPHBIM 000PYIOBAHHEM;
puéMbl 6€30macHO pabOTHI C HUM.

TexHuka 0€30MaCHOCTH.

3HAKOMCTBO C
000pyTI0BaHUEM.

bu6mmoreka [JOK
https:/m.edsoo.ruff0d23c

IpakTuyeckas padora Ne 1 «IIpaBuna TexHUKH
0€30MacHOCTH IIpU paboTe ¢ 1a0OPaTOPHBIM
obopynoBanueM. [IpaBuna nosib3oBaHus
HarpeBaTelbHbIMU ycTpolicTBamu», Th OBP B
AKCIEPUMEHTAILHON XuMuu Jladopamopnuwtit onvim Ne 1
«M3ydenue peakuy B3auMOICHCTBHS CyIb(pUTA HATPHUS
C epoKcua0M Bojiopoaa» Th

JlaTumk TeMIepaTypsl
(TepMomnapHblii),
cnupToBKa JlaTumk
TEeMIIepaTyphl
IIaTHHOBBIN

bu6mmoreka [JOK
https:/m.edsoo.ru/ff0d23c

TemnoBoit a3 ekt xumuaeckux peakuuid. [lonsiTre 00
9K30- U SHJOTEPMUUYECKHUX PEaKIUsX.
JemoHcTpaunoHHbli onbIT Ne 2 [Ipumepsl 5k30- U
SHIOTEPMHUECKUX peakiuil. J[eMOHCTpallMOHHBIN OIBIT
Ne 3 «TemnoBoit 3 ekt pacTBOpEHUs BEIICCTB B BOJIC

JlaTuuk TemmepaTypsl
IJIATUHOBBIN

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

CKOpOCTh XMMHUYECKMX peakiuil JleMOoHCTparmoOHHbIN
onbIT Ne 4 B3anMoneiicTBre LIMHKA C COJSHOM M
YKCYCHOM KucioTaMH. B3anmopencrsue
TPaHYJIUPOBAHHOTO IIMHKA M IIMHKOBON MBLIU C
colistHOM KkucioToi. B3ammopeiictBue oxcuma meau(1l)
C CEpHOM KMCIIOTOM pa3HOM KOHIIEHTPALMA IIPU Pa3HbIX
temneparypax. IIpakrudeckas padora Ne2. I13yuenue
BIIMSIHUS YCIIOBUH TIPOBEICHUSI XUMUUYECKON PeaKkiluy Ha
e€ ckopoctb. Tb Jladopamopnwiii onvim Ne 2
«CpaBHUTEIbHAS XapPAKTEPUCTHKA BOCCTAHOBUTEIHHOM
crrocooHocTH MetaioBy Th

Hatunk pH JlaTuuk
HaNpsHKEHUS

bubmuoreka [JOK
https:/m.edsoo.ru/00adbe9a

DNEKTpONUTHYECKAs JUCCOLMALIMS — ITIaBHOE YCIOBUE
MPOTEKaHUs peaKInii B pacTBOpax. JeMOHCTpalmOHHBIN
onbIT Ne5 McnibiTaHrEe pacTBOPOB BEILIECTB HA
BJIEKTPUYECKYI0 MPOBOJUMOCTh. JI€MOHCTpAaIlMOHHBIN
onbIT Ne6 «INEKTPOIUTHI U HEANEKTPOIUTHD)

Jatuuk
3JEKTPONPOBOJHOCTH

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

3J'ICKTpO.III/ITI/I‘-ICCKa$I Jucconranusa KucCiaoT, 1Ienouei u

bu6mmoreka [JOK




coneil. Jlabopamopnotit onetm Ne 3. «CunbHbIC U clla0ble
ANIEKTPOIHUTEI OmpeeneHne KUCIOTHOCTH-OCHOBHOCTH
Cpelbl OIYYEHHBIX pACTBOPOB C IIOMOIIBIO HHINKATOPA

PeakTuBBI 1 XUMHUUECKOE
obopynoBanue PeakTuBbI
M XUMHYECKOE

https:/m.edsoo.ru/00adcd68

U JlaTYrKa 3JeKTponpoBoaHOCTH, Th Jlabopamopnutii obopynoBaHue
onvim Ne 4 «3aBUCHMOCTb JIEKTPOIIPOBOJHOCTH

PacTBOPOB CUJIbHBIX 3JIEKTPOJIMTOB OT KOHUEHTPALMU

noHos, Th

7 Peakiun nonnoro oomena. Jlabopamopuuwiii onvim Ne 5 Hatuuk bubmmorexa [IOK
«B3anmopelicTBrE THAPOKCHIA Oapus C CEPHOM AJIEKTPOITPOBOIHOCTH, https:/m.edsoo.ru/00add448
kucnoroi» , Tb Jlabopamopnutii onvim Ne 6 Peaxuun 703aTop 00bEMa
oOMeHa MeXy pacTBOpaMH 3JeKTPOJIUTOB, Th KHUJKOCTH, OIOpeTKa
IIpakTnueckas padora Ne3. «Onpenenenue
KOHLIEHTPALIUU COJIM T10 3JIEKTPOIPOBOIHOCTH PACTBOPA»,

Tb

8 IIpakTuyeckasi pa6ora Ne4. Pemienue PeaktuBbI M1 XUMHUUYECKOE
SKCIEPUMEHTAIIbHBIX 337a4 110 TEME o0opynoBaHue, TaTIUK
«Qnexrponutuyeckas nuccoruanus». Th TecToBsrit 3IIEKTPOIIPOBOIHOCTH
KOHTpPOJb MO pasneny «MHoroodpa3ue XuMUYECKUX
peakuuil B SKCIIEPUMEHTAIBHON XUMUK)

9 lanorensl: Gpusnyeckre U XUMUYECKHUE CBOWCTBA bubnuotexa [JOK
Jlabopamopnutii onvim Ne7 PacniosHaBaHUE COJISTHOM PeaxtuBbl u xumudeckoe | https:/m.edsoo.ru/00addfe2
KHUCJIOTHI, XJIOPUIO0B, OPOMHIOB, MOAUIOB U Homa. Th obopynoBaHue

10 Jlabopamopnuuii onetm Ne8. OTOenuBatomye CBOUCTBA Amnmapar 11 IpoBeIeHus
xynopa , Tb Jlabopamopnuiii onetm Ne9. Bzaumuoe X1~ MAYECKHUX TIPO- LIECCOB
BBITECHEHUE TAJIOTCHOB U3 PACTBOPOB UX coiuel, Tb (AITXP) PeaktuBsl u
IIpakTuyeckas padora Ne 5. «Onpenenenue XUMHYECKOE
COJIEpKaHus XJIOPUI-UOHOB B MUTheBOM Boie» Th obopynoBanue JlatTunk

XJIOPUJI- HOHOB
11 Kucnopon: nosnyuyeHne 1 XuMU4eCKHE CBONCTBA. bubnuorexa [IOK

JemonctpannoHHbIN onbIT Ne 7. «[lonyuenne n
coOupaHue KUCIOPOAa B JIaOOPATOPUH U 3aIIOJTHEHHE UM
razometpay Jladopamopuwiii onvim Nel(). «I'opeHue

PeakTuBLI 1 XUMHUYECKOE
obopynoBaHue

https:/m.edsoo.ru/00ade64a




cephl Ha BO3/yXe U B kuciopoae» Th

12 Cepa. XuMuueckne CBOMCTBA cepbl. J[eMOHCTpaImOHHBINA bubnuoreka [JOK
onbIT Ne8. AJIOTPOIHBIE MOJIU(HUKALIUK CEPBI. PeakTuBBI, KOJUICKIIUH U https:/m.edsoo.ru/00ade64a
O3HakoMJIeHHE ¢ OOpa3laMu cepbl U e€ MPHUPOIHBIX XUMHUYECKOE
COCMHEHUN 00opy0BaHuE
13 CoenuHeHus cepbl: CEPOBOJOPO/I, CEPOBOAOPOIHAS Anmapar s npoBenenus | bubnuorexa [JOK
kuciorta. Cynbuusl. JleMOHCTpAIIMOHHBIN OMBIT Ne9 XH- MUYECKUX PeaKIui https:/m.edsoo.ru/00ade802
OO6pa3ipl MPUPOJHBIX CYIbPUIOB U CYJIb(aTOB. (AITXP), mpubop nis
Jlabopamopuuiii onvim Nell. KauecTBEHHbIE peakuu IIOJIy4EHUS T'a30B WU
Ha cynbdua-uonsl B pactBope. Th anmnapar Kunmna PeakTuBsbl,
KOJUICKIIUH U XUMUYECKOe
obopynoBaHue
14 Coenunenus cepbl: okcun cepsl (IV), cepHucras kuciora Amnmnapar juig nposenenust | bubnuoreka LHOK
u ee conu. Jlabopamopnutit onvim Nel2KadecTBCHHbIC XH- MHYECKUX PEaKIUi https:/m.edsoo.ru/00adea28
peaknuu Ha Cynb(uT- HOHBI B pactBope. Th (AIIXP
Coenunenus cepol: okcun cepol (VI), cepHast Kuciota u
ee conu. Jlabopamopnutit oneim Nel3 KauecTBeHHBIC
peakuuu Ha cynbdar-uonsl B pactBope. Th CBoiicTBa
CEpPHOM KHUCJIOTHI ,M3y4YEHHE CBOMCTB CEPHOM KHUCIIOTHI,
Th
15 A30T: puznuecKkre 1 XUMHUYECKUE CBOICTBA. AMMUAK. Jatuuk bu6nuorexa [IOK
JlemoncTpannonHbli onbIT Nel0 [Tonyuenne amMuaka u 3JIEKTPOITPOBOTHOCTH https:/m.edsoo.ru/00adf004
€ro pactBopeHnue B Boje. Jlabopamopuuiii onvim Ne 14 PeaktuBbl 1 XUMHUUYECKOE
«OcHoBHBIE cBoMicTBa ammHaka» Th Conu aMMoHMUS. o0opynoBaHue
Jlabopamopnuiii onvim Nel5 BzaumopeiicTBue coneit
aMMOHHMS co 1menoyamu Th
16 AzoTHas kucnota. Jlabopamopuwiit onvim Ne 16. TepMope3uCTOpHBIN bubnunoreka [JOK

N3yuenne cBoiicTB a3oTHOM KucioTel Th IIpakTnueckas
pa6ora Ne 6. «OnipeneneHue HUTpaT- HOHOB B
nuTaTeabHoOM pactBope» Th

JATYUK TEMIIEpaTypHl,
natuvk pH, natumk
3JIEKTPONPOBOTHOCTH,
amnmnapar JJsl IPOBEICHUS
XUMHYECKUX PEaKIUi
(AITXP), marHuTHas
Memanka PeakTuBEBI B
XAMHYECKOE
obopynoBanue, JlaTunk
HUTPAT-UOHOB

https:/m.edso0.ru/00adf306




17

Conu a30THOM KMCIIOTHI — HUTPATHI.
JemoncTpannoHHbI# ormbIT Nel 1006pa3iiel MpUPOIHBIX
HUTpaToB U (ocdatos. JTabopamopusiit onvtm Nel7
O3HakoMJIeHHE ¢ a30THBIMU U (pocHOpHBIMU
ynoOpenusimu. Pacno3naBanue a3oTHbIX ynoopenuid. Th

JlaTuuk
3JIEKTPONPOBOIHOCTH,
KOJUIEKITUU

18

dochop. Coequnenus dpocdopa: okcua Gocdopa (V),
oprodochopnas kucnora u ee cou. PochopHbie
ynoopenust JlemoHnctparmonHbIi onbIT Nel2 Th
O6pasubr kpacHoro gocdopa, okcuaa pocdopa (V),
npupoHbIX pocharos. Jlabopamopustii onvim Nel8
«["openune cepsl 1 pocdopa Ha BO3TYXE U B KUCIOPOIEH
Tb

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

19

VYrnepoa, ¢usndeckue cBoOWCTBa. AJUIOTPONHS
yriaepoja: anmas, rpadut, KapouH, QyepeHsl.
XUMHYecKue CBOMCTBa yriepojaa. JleMOHCTpaluOHHBIH
onbIT Nel13 Mojienu KpuCTaIIMYECKUX PEUIETOK anmMasa
u rpadura.

bubmuoreka [JOK
https:/m.edsoo.ru/00adfd9c

20

Oxcuppl yriaepona. YrapHbelid U YIJIEKUCIIBIA Tas3bl.
VYrosnbHas KuciIo0Ta, KapOoHaThl JleMOHCTpaliMOHHbII
orbIT Nel4 O6pa3iel MPUPOAHBIX KApOOHATOB H
cunukatoB. Jladopamopnuwtit onvim Nel9 KauecTBeHHas
peakuust Ha yriekucibld ras. Th Jladopamopmuwiii
onvim Ne20 KauecTBeHHast peakius Ha KapOOHAT-HOH.
Tb Jlabopamopmuwiit oneim Ne 21 «B3aumopeiicTeue
M3BECT- KOBOM BOJBI C YIVIEKUCIBIM razoMm» Th

Jatuuk
3JEKTPONPOBOAHOCTH,
MarHMTHas Melaka,
puOop ISt MOTyYSHUS
ra3zoB iy annapat Kumnma
PeakTuBBI M XNMHYeCKOE
obopynoBaHue

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

21

IIpakTnueckas padora Ne7. «[lonyueHnue okcunia
yraepona (IV) u uzyuenue ero cBoiicTB. Pacio3HaBanue
kapOoHaToB». Th

PeakTuBLI 1 XUMHUYECKOE
o0opynoBaHue

bu6mmoreka [IOK
https:/m.edsoo.ru/00ae027e

22

Kpemnuii u ero coenunenus. Jladbopamopnuwiii
(3anumamenvnutit) onvim Ne 22 «BripanBanue
BoJlopociiel B cunukaTtHoM kiiee» Th Iloaroroska k I'1
KoHTposbHOE TecTHpOBaHUE MO MOAPA3ACITY
«IIpakTUKyM 1O U3YUYEHHIO CBOMCTB MPOCTHIX BEIIECTB
HEMETAJUIOB HX COEIMHEHHI»

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

23

O6IJ_II/IC (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA METAILIIOB;
pC€aKknuu C HEMETAJIJIAaMH, KUCJIOTaMU, COJIIMHU.

PeakTuBBI U XUMHUYECKOE
obopynoBaHue

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




BoccranoBurenbHble CBOMCTBA METAJUIOB.
DJIEKTPOXUMHUYECKUH P HAIPSKEHU METaJJIOB.
Jlabopamopnuiii onstm Ne23 B3aumoeiicTBue MeTaioB
C pacTBOpaMu coJseil. B3aumoieiicTBue MeTauioB
(Marnus, IMHKA, 5KeJie3a, MEeJIh) C paCTBOPAMHU KHUCIIOT
JlemoHcTpannoHHbIi onbIT Nel5 M3ydyenue oOpasiion
Merauios. Th

24 Illenounbie MeTamibl. CoeqMHEHUS MICTOYHBIX METAIIJIOB bu6mmoreka [JOK
JlemoHcTpannoHHbIH onbIT Nel6 B3anmopaericTeue PeaktuBsl u xumuueckoe | https:/m.edsoo.ru/00ael4b2
LIEJIOYHBIX METAUIOB ¢ Bogou. CBoiicTBa obopynoBanue PeakTuBbl
HIEJI0YHO3EMETBbHBIX METAJIJIOB M UX COCIMHEHU. U XUMUYECKOE
JemoHcTpanronHslii onbiT Nel7 B3aumoserictBue obopynoBaHue
IETOYHO3EMENbHBIX METAIOB € BOAOW. OOpasiibl
BXHEHIINX MPUPOTHBIX COCNMHEHUN MarHus, KaJbIIMsl.

25 CaoiicTBa coeTMHEHUM Kaiblns. JKeCTKOCTh 6006l PeakTuBbI U XUMHUYECKOE bu6mmoreka [IOK
Jlabopamopnutii onvim Ne24 O3HaKOMIICHHE CO o0opy0BaHue https:/m.edso0.ru/00ae1886
CBOWCTBAMH U TPEBPAIICHUSIMH KapOOHATOB U
ruapokapoonaroB. Tb Jlabopamopmuwiit onvim Ne25
YcTpaHeHue )KECTKOCTH BOJIBI B JOMAIIHUX yCJI0BUsX Th

26 CaoiicTBa anmtomMuHust AMQOTEPHOCTh OKCHUIA U PeaktuBsl u xumndeckoe | bubnuoreka [IOK
rUApOKcHIa amoMunus. Jladopamophwiii onvim No26 o0opynoBaHue https:/m.edsoo.ru/00aelc64
[lonyyenue ruppokcuja amOMUHUS U B3aUMOJEHCTBUE
€ro C KHUCJIOTaMH U
1 § 33 PeakTuBBI U XUMHUYECKOE 00OPYAOBaHUE
[eJI0YaMHU.

27 AMOoOTEepHOCTh OKCHJA U THIPOKCHAA ATIOMHUHHSL. bu6nuorexa [IOK
Jabopamopnutii onvtm Ne27 TlonydeHue THIPOKCUIA Peakxtussl u xumuueckoe | https:/m.edsoo.ru/00ae35e6
QIIOMUHHS U B3aUMOJICMCTBUE €r0 C KHUCJIOTaMU U obopynoBanue JlaTank
menoyamu. JKenes3o. JIeMOHCTpAallMOHHBIN ONBIT JIABJICHUS, PEAKTUBBI U
Nel70606pa3us! pyn xene3a. Cxuranue xenesa B XUMUYECKOE
Kucinopose u xyuope. «OKUCIEeHHe Kelle3a BO BIaKHOM o0opyoBaHue,

Bo3ayxe» Th CBoiicTBa coeIMHEHUI jKeJe3a: OKCHUJIOB, KoJuteKuuu PeakTuBbl 1
ruapokcuoB u coneit xenesa(ll u Ill). Jlabopampnasn XUMHYECKOE
padoma Ne28 [Tonyuenue runapokcunos xeneza(ll) u (III) obopynoBaHue
M B3aMMOJICUCTBUE UX C KUCJIOTaMH U miejiouaMu. Th
28 IIpakTuyeckas padora Ne8. Pemenue IloBTOpPUTE TEMY bubnuorexa [IOK

AKCTIIEPUMEHTAIIBHBIX 3a1ad 1o Teme «Oomue u
VHIMBUyaIbHbIE CBOKCTBA MeTaJIOBY». Th Ilonroroska

«Mertamnsl». IloBTOpPUTH
1o y4yeOHUKY MaTepual

https:/m.edsoo.ru/00ae3de8




k 'MA KoHTposibHOE TeCTUPOBAaHKE IO MTOAPA3AEITY [JIaBBI

«[TpakTHKyM 110 H3yYEHHUIO CBOMCTB MPOCTHIX BEIICCTB PeakTuBBI 1 XUMHUYECKOE
METAJJIOB WX COCAMHCHHID) 00opy0BaHuE

29 IpakTuyeckas padora Ne9. Tb OGpamienue co CTeKIOM PeakTuBbl U XUMHUECKOE
(crubaHue CTEKJITHHOW TPYOKH, M3TrOTOBJICHUE: TTUTICTKH; obopynoBaHue

KalWUIAPOB; IPOCTEUIINX Y3JIOB; IPOCTEUIINX
npudopos), Th

30 XUMHUYECKUI aHAIU3: KAYECTBEHHBIM U KOJIMYECTBEHHBIN PeaktuBbl 1 XUMHUUYECKOE
obopynoBaHue

31 Teopernyeckre OCHOBBI ONBITHO-OKCIIEPUMEHTAIBHON U PeakTuBbl M XMUMHUYECKOE
MIPOEKTHOM ESTEIbHOCTU o0opynoBaHue

32 BoinonHenue yueOHbIX IPOEKTOB, OIBITHO- PeakTuBbl 1 XMUMHUYECKOE
JKCIIEPUMEHTANBHBIX paboT. [IpakTrueckue paboThI MO o0opynoBaHue
T€MaM NPOEKTOB ydamuxcs, Th

33 3anmTa npoeKToB

34 3amura NpoeKToB

Ilepedyenb 10CTYNHBIX HCTOYHUKOB HH(OPMaLIH

B pa3zgene npeacTaBieH CIMCOK KHUT U CCHIJIOK HA CAlThI, B KOTOPBIX OoJiee MOIPOOHO OCBEIICHBI PAa3TUYHbIE ACTIEKThl PACCMAaTPUBAEMbIX BOIIPOCOB.
WX MOKHO PEeKOMEH/IOBATh KaK YUUTEII0, TaK U 00y4aeMbIM, IPOSBUBIINM HHTEPEC K U3y4aeMOl TeMe.
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