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IlosicHuTEIbLHAS 3aMUCKA

Pabouas nmporpamma kypca «FOHBII uccnenoBaTens) nNpeaHa3HaveHa Uil YYaIlIuXcsl JMHAMUYECKUX
Ipynn ecrecTBeHHOHayuyHoro tmpo¢puns 10 kmaccoB cpeanedr mkoibl. CocTaBieHa Ha OCHOBE
(GyHIaMEHTAIILHOTO fApa COJep)KaHus o0Iero ooOpa3zoBaHMs, TpeOOBaHMH K pe3ylbTaTaM OCHOBHOIO
obmero oOpa3oBaHMs, MpeiCTaBIeHHBIX B @elepalbHOM TIOCYAapCTBEHHOM CTaHJapTe oOIiero
o0pa3oBaHUsi BTOPOTO TMOKOJEHHWS H JupepeHIranuyd COJIEpXKaHUSI C YYeTOM O00pa30oBaTEIbHBIX
noTpeOHOCTEH, MHANBUYAIbHBIX BO3MOKHOCTEH M CIIOCOOHOCTEH yJaIIuXxcsl.

JlaHHBI KypC BBINOJHSET 33Jauyd HPAKTUKO-OPUEHTHPOBAHHON IMOMOIIM B IPHOOpETEHUU
JUYHOCTHOTO  OMBITA  BBHIOOpAa  COOCTBEHHOTO  COACp)KaHUS  OOpa3oBaHMs, OpPUEHTHUPYS  Ha
€CTECTBEHHOHAyUHbIH mpoduias oOyueHusa. Kak oTmedaeTcss B KOHLEMIMHU IIKOJBHOTO XHMHYECKOTO
oOpa3oBaHus, “OCHOBHOM 3ajjauell IMPONEAEBTHUUECKHX KYypCOB SIBIsieTCS (POPMUPOBAHUE y HIKOJBHUKOB
MIEPBOHAYAIBHOTO II€JIOCTHOTO MPEACTABIEHUS O MUPE HA OCHOBE COOOIIEHUS UM HEKOTOPBIX XUMHUECKHUX
3HAaHUN .

[upokuii HAOOp BO3MOXKHOCTEH, oOecrieunBaeMbIXx HHU(PPOBOI JadopaTropueil - cpeicTBaMu
HU3MEPCHUA, HEC TOJIBKO o0ecIieynBaceT B Xoae HpaKTI/I‘-IGCKOI\/'I pa6OTI)I Harji1iJHOC BBIPAKCHUC TMMOJTYYCHHBIX
paHee TEOPEeTUYECKUX 3HAHWI, HO U JIEMOHCTPUPYET UX 3HAYUMOCTb Jisi 0ObIAeHHOU ku3HH. L{udposas
J'Ia60paTOpI/I5I 3HAKOMUT C COBPEMCHHBIMH MCTOJaMHW HCCIICAOBAHHUA, YTO IMO3BOJUT YYAIIUMCS ITOHATH
CMBICII U HeO6XO}II/IMOCTB IMPAKTUICCKUX HCCHG}IOBaHHﬁ, C KOTOPbIMU OHH 6y21yT CTAJIKUBATHLCsA B KU3HU.
Yyuteno gaHHBIA HAOOP MPEIOCTaBISET BOZMOXKHOCTh JOCTYITHO U MHTEPECHO MPOBECTH YPOK, OMUPAsChH
Ha COBPEMCHHBLIC TCXHOJIOTUU. Hal"J'ISI)IHOCTI) OKCIICPUMECHTOB, OCYHICCTBJIACMBIX C ITOMOIIBIO HPI(i)pOBOI}'I
naboparopuu, — emé€ OJHO MOATBEPXkJACHHWE HU3BECTHOW (pasbl, 4YTO Jydlle OJUH pa3 yBUIETh (a emié
Jy4Ie — MonpoOoBaTk), Y€M CTO Pa3 YCIIBIIIATh.

OcHogHas yenvb npocpammvl. CO3aHUE YCIOBHHM JUIsl peaiu3alud 3a7add  mpennpoduibHON
MOATOTOBKH, OPHUEHTAIMM M OLEHKHM BO3MOKHOCTU MPOAOJDKEHHS OOpa3oBaHMs B €CTECTBEHHOHAYYHOM
HaIpaBJICHUH, Pa3BUTHE Y HIKOJIHHIUKOB HABBIKOB IKCIIEPUMEHTATbHON JEeSITENbHOCTH.

3aoauu npoepammoi:

-CO3/1aTh YCJIOBHS JUIsl MOBBIIICHUSI TEOPETUUECKUX 3HAHUM 110 XUMUU;

-COBEpPIICHCTBOBATh TEXHUKY XUMUYECKOTO SKCIIEPUMEHTA;

-IIPUMEHSATH NOJyYCHHbIC 3HAHUS JJIs1 U3y4eHUsI 00BEKTOB MOBCETHEBHOM KU3HU;

-(opMUPOBATH OCO3HAHHYIO MOTHBALIMIO Ha BEIOOP €CTECTBEHHOHAYYHOU Mpodeccuu;

-(opMupPOBaTH KOMMYHUKATHBHBIE HABBIKH, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO YMEHHI paboTaTh B TPYIIIIE,
BECTHU JAUCKYCCHUIO, OTCTauBATh TOUYKY 3PEHUS;

-CO3/1aTh YCJIOBHS JUIsl pa3BUTHSI I0O3HABATEIBHON aKTUBHOCTH, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH.



O0mas xapakTepucTukKa Kypca

OcBoeHune MpruEMOB TEXHUKH JTa00PaTOPHON pabOTHI, HABBIKOB MCIIOJIB30BAHUS XUMHUECKON MOCY/IBI
u oOOpyIOBaHUS, HArpeBaTENbHBIX NPHOOPOB B COYETAHHH C COONIIOJCHHEM TpPEeOOBAaHUN TEXHUKU
6e3omacHOCTH TpebyeT 0coOeHHO MHOTO BpemeHHu. [Iporpamma Kypca mocTpoeHa TakuM 00pa3oM, 4TO
MPAKTUYECKH KaKJ0€ 3aHITHE BKIIOYAET B CeOs JEMOHCTPAIIMOHHBIA SKCHEPUMEHT WM HpPaKTUKyM. B
paMKax IpeaioKEHHOTO Kypca MOKHO OCYLIECTBHUTH BBIIIOJHEHUE TEX ONBITOB, KOTOPBIE HA YPOKE IO TEM
WIM UHBIM IpUYMHAM HE OBbLIM MOCTAaBJIEHbI, OCYIIECTBJIEHUE JOMOJHUTEIbHBIX C LEIbI0 MOBTOPEHUS U
yrIyONeHus 3HAHW, TOCTAHOBKA HOBBIX ONBITOB, MIUTIOCTPUPYIONIMX XUMHUYECKUN MpOIEcC, MPUMEHEHNE
XUMHH B kU3HU. Takas paboTta B OOJbIIEH CTENEHU YAOBIETBOPSAET MHTEPEC yYaIIMXCs, MOCKOJIbKY OHa
OIIMPAETCS Ha 3HAHMS, MOJy4aeMble B KJIACCE, U OTBEYAET HA 3aIIPOChI, BOZHUKAIOUIUE B MIPOLECCE U3YUYCHHUS
XUMUHU. Bce TeMbl TONOJIHAIOT, paCIIMPSIOT 3HAHUS YYaIlUXCs; PEAIN3YIOT BO3MOKHOCTb MEXIIPEIMETHBIX
CBSA3€H; IOJYyYEHHBIC 3HAHUSA IIO3BOJIAIOT y4JallMMCs BHJETh pOJIb XMUMHYECKUX 3HAHWM B Pa3BUTUHU
MaTepHUaIbHOM KYJIbTYphl YeIoBeuecTBa. {151 HEKOTOPBIX OMBITOB OTOOpPAHBI 3HAKOMBIE JUISI LIIKOJBbHUKOB
BEIIECTBA, MPUMEHsEMble B OBITYy, YTO IO3BOJSIET BBISBISATH U Pa3BUBaTh CIIOCOOHOCTH Ydaluxcsd K
JKCIIEPUMEHTHPOBAHUIO C BELIECTBAMU.

[IporpamMma Kypca mocTpoeHa Ha marepuasie 0a30BOro Kypca HeopraHmdeckod xumuu 8-9 kmacca.
Kypc momoraer ydeHHWKY COpPUEHTHPOBATbCS B €CTECTBEHHOHAYYHOM Ipoduiie OOydeHMs, I0Ka3aTb
TUMWYHBIE NI JAHHOTO MNpoGMiIs BUIbI JAEATEIbHOCTH, JA€T BO3MOXKHOCTb YUEHUKY MpPOSIBUTH ceOf,
SIBJISIETCS] TOMOIIHUKOM JUISl TOJATOTOBKM IPAKTUYECKOM 4acTH 3K3aMeHa 110 XMMUU 3a Kypce 9 Kiacca.

OCHOBHBIMH BHUJaMHU JEATEIBHOCTH SIBIIIETCS TPAKTUYECKass W OKCIEpUMEHTalIbHas padoTta
yyaluxcs: HaONIOJIeHHWe, aHaIW3, CHHTE3, KaueCTBEHHOE M KOJMYECTBEHHOE OIMCaHhe O0bEeKTa M €ro
KOMIIOHEHTOB, BBISBIICHUE MPUYNHHO-CIICJICTBCHHBIX CBS3€H, CYIIECTBEHHBIX MPU3HAKOB, 0000IICHHE M
Kiaccuukaius, COTPYAHHUYECTBO, MPE3CHTALMS PE3yIbTaTOB. OJKCIEPUMEHTAbHAs paboTa MOMOTraeT
yIayOuTh 3HAHHS MO XMMHUHM, HAyYUTh ydalIuXcs HAOMIOAEHHUI0O MHOTOOOPAa3HBIX XMMUYECKUX SIBICHUM,
MPUYYUTh K CaMOCTOSITENbHON padoTe B JIabOpaTopuu M TMPaBUIBHOMY BBIMOJIHEHHIO MHOTO0Opa3HBIX
nabopatopHblx omnepauuid. Ilpu mnpoBedeHMM [JaHHOTO Kypca BO3MOXHBI pa3HOOOpa3HbIE BHUIbI
NEeSITEIbHOCTH y4alllUXCsl: YCTHBIE COOOIEHUS, COCTABIIEHHWE CXEM-TAaOJHI[ MO Y3JIOBBIM TEOPETUUYECKUM
BOIIPOCaM,  BBIMIOJHEHUE MPAKTUYECKMX paboT ¢  d3JIEeMEHTaMH  HUCCIEJOBaHMS,  BBINOJHEHUE
JIEMOHCTPAIIOHHBIX OMBITOB, a TAKXKE MOJHOIIEHHBIX MPOEKTOB U HUCCIIEI0OBAaHUI, TPEe3eHTALN, BUKTOPHH,
oA00POK IKCIIEPUMEHTANIbHBIX 33/1a4 U JIp.

KoHTpoJb 32 ocBoeHHEM NPOrpaMMbl Kypca NPpOXOJUT B BH/Ie TeKYLIero KOHTPoJs (IIpoBepka
c(OpPMUPOBAHHOCTH MPAKTUYECKHX HABBIKOB, BEJIEHUS TETpaau JabopaTopHbIX paboT, Oecenpl 1O
U3y4aeMOMYy MaTepHaly) i HTOrOBOI0 KOHTPOJIs ([Ipe3eHTaIMs Pe3yIbTaTOB MPAKTUIECKON JeITSIbHOCTH
B BU/JIE OTYETOB, IPOEKTOB, IKCIIEPUMEHTAIIbHBIX UCCIIEAOBAHUN).

LeaeBas ayauropus

VYyamuecs 10-x kmaccoB mkosbl, 060pynoBanHbiX «llIkonbabiMu KBanTOpryMamm.

[Iporpamma mo xumuu: «lOHBIH ucclenoBaTens» MpeaHa3HaueHa aius ydamuxcs 10 kmacca B pamkax
npeanpouiIbHO MOArOTOBKH yuanuxcs. 1 yac B Henento, 34 yaca (pe3epB 2 yaca)

IIporpamma 3/1eKTHBHOI0 Kypca o XumMus 1Jisi 10 K1accoB coCTaBJ/IeHA HA OCHOBE:

®enepanbHblif 3ak0H 0T 29.12.2012 Ne273-D3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B Poccuiickoii
denepanuu.

[Tacmopt HanmoHanbHOTO MpoekTa «O0pa3oBanue» (yrB. npesuauymom Coserta npu [pesunenre PO
10 CTPATErNYECKOMY Pa3BUTHIO M HAllMOHAJIBHBIM ITPOEKTaM, IPOTOKOJ OT 24.12.2018 Nel6.

denepanbHbIi TOCYAapCTBEHHBIH 00pa3oBaTeIbHBIN CTaHIAPT cperHero oOlmero oopazoBaHus (YTB.
npukazoM MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepauuu ot 17.05.2012 Ne 413) (pen.
11.12.2020).

Mertoanyeckie pPEKOMEHJAIMM 10 CO3JaHMI0 W (YHKIMOHHUPOBAHHIO JETCKUX TEXHONApKOB
«KBanTtopuym» Ha 0a3e o0meoOpa3oBarenbHON oOpraHu3anuu (yTB. pacrnopsbkeHneM MUHHUCTEepCTBa
npocseteHus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4)



Mertoaunueckoe mocobue becnanmo I1.M. Peanuzamust oOpa3oBaTelbHBIX MPOrpaMM IO XUMHUH C
HCI0JIb30BaHUEM 000pyAoBaHMs JeTcKoro TexHomnapka «llIkonbHblil kBanTOpuymM» 10 kiacc, Mockaa,
2021

MeranpeaMeTHble M TUYHOCTHBIE Pe3yJIbTAThI 0CBOCHHUSI Kypca

[Tporpamma kypca «lIpakTrueckasi XMMUsD» MO3BOJISIET B COBOKYITHOCTHU C APYTUMH YY€OHBIMH MPEAMETaMH
M KypcamMH TIOMOYb OOy4YalomMMCs JOCTHYb pE3yJAbTaTOB OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHOMN
IIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, @ UIMEHHO:

JIUYHOCMHble, BKIIIOYAIOIUE TOTOBHOCTh U CIOCOOHOCTh O0YYarOIUXCs K CAMOPA3BUTUIO U JIMYHOCTHOMY
CaMOOTIPENICICHUIO, C(HOPMUPOBAHHOCTh WX MOTHBAIlMM K OOYYEHHIO ¥  IEJICHAIPABICHHOM
MMO03HABATEILHOM JICSITEIIFHOCTH,

MemanpeomemHusle, BKIIOYAIOIIME OCBOCHHE OOYYAONUMUCS YHHBEPCAIBHBIX YYEOHBIX JeHCTBHIA
(perynsTuBHBIE, MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE), CIIOCOOHOCTh HMX MCIIOJIB30BAaHUS B Yy4eOHOH,
MI03HABATEIbHON MPAKTHKE, CAMOCTOSATEIbHOCTh TJIAHUPOBAHUS U OCYIIECTBIICHUS YUYEOHOW NESATENIbHOCTH
Y OpraHu3aIy yueOHOro COTPYIHUYECTBA C MearoraMu U CBEpCTHUKaMH.

MeTtanpeaMeTHbIe pe3yabTaThl Kypca BbIPaKEHBI B:

1) yMEHHH CaMOCTOSTEIILHO OMPEIENIATh eI CBOEro OOYYeHHs, CTaBUTh U (POPMYIUPOBATH Ui ceOs
HOBBIE 3a/aud B yu€0e M TO3HABATEIbHOW JESITEIbHOCTH, DPAa3BUBATh MOTHUBBI M MHTEPECHl CBOEH
MMO3HABATEILHOM JICSITEIbHOCTH,

2) YMEHUH CaMOCTOSTEIIbHO [UIAHUPOBATh MYTH JOCTHKEHUS IIeIIei;

3) yMEHUH COOTHOCHTH CBOM JICUCTBHS C TUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOECH
NEeSITEeIbHOCTH B TpoIlecce JOCTIKEHUS pe3yibTara, OINpeAesTh CIocoObl AEWCTBHA B pamKax
MPeI0KEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUH C U3MEHSIIOIIENCS
CUTYyallUeH;

4) yMEeHUH OLIEHUBATh MPABUIHHOCTh BBIMOTHEHHS yUeOHOU 3a/1auH;

5) BilaJiecHMH OCHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, MPUHATHS PEUICHHIH W OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpA B y4eOHOM W TTO3HABATEILHOMN ACSITCIBHOCTH;

6) yMeHMH OMpeAeATh MOHATH, CO3aBaTh 0000IICHUS, KIacCH(QUIIUPOBAaTh, CaMOCTOSTEILHO BBIOMPAThH
OCHOBAaHUS M KpUTEpUM [JI1 KJIacCU(PUKAIMM, YCTAHABIMBATh NPUYMHHO-CJIEJACTBEHHbIE CBSI3H,
CTPOUTH JIOTUYECKOE PACCYXKJIEHUE, YMO3AKIIOUCHHE U JeNIaTh BBIBO/IBL;

7) yMEHUU cO37aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETH U CXEMBbI I PEeLICHUS
y4eOHBIX U O3HABATEIbHBIX 33/1a4;

8) cMBICIIOBOE YTCHHE;

9) yMEHUHM OpPraHM30BBIBATH Y4EOHOE COTPYAHHUYECTBO M COBMECTHYIO NCSTEIBHOCTh C YYUTEICM W
CBEpPCTHHKAMH;  paboTaTh MHAMBHUIYAJTbHO M B TpYIIeE: HAaXOOUTh oOIIee pelieHHe U pa3pelaTh
KOH(JIUKTHI Ha OCHOBE COTJIACOBaHUS MO3ULUN M yuéTa UHTEpecOB; (GOpMYIUPOBATH, ApryMEHTUPOBATh U
OTCTauBaTh CBOE MHEHUE;

10) yMEeHHH OCO3HAHHO HCIIOJIL30BAaTh PEYEBBIC CPEICTBA B COOTBETCTBHH C 3aJauycii KOMMYHHKAIIUH IS
BBIPDOKEHUS CBOMX YYBCTB, MbICIEHi U MOTpeOHOCTEW; IUIAHUPOBAHUS U  PETYISALUU  CBOEH
NeSITeNIbHOCTH; BIIAJCHUE YCTHOM M MUCbMEHHOM peublo, MOHOJIOTUYECKO KOHTEKCTHOM pedblio;

11) popMupoBaHUM © PaA3BUTHH KOMIICTEHTHOCTH B OOJIACTH HCIOJb30BaHHsS HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee MKT— komnereHun).

JIN4YHOCTHBIE Pe3yJIbTAThI Kypca:

1) bopMupoBaHHe OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYyYarOIIUXCS K
CaMOPAa3BUTHIO U CaMOOOpPa30BaHMIO Ha OCHOBE MOTHMBALMU K OOYYEHHIO M TO3HAHHIO, OCO3HAaHHOMY
BBIOOpDY M TOCTPOCHHUIO JajdbHEWIIeH MHIAMBHIYalbHOM TPAaeKTOPHHM, C YYETOM  YCTOWUYHMBBIX
[I03HABATEJIbHBIX UHTEPECOB;

2) popMupoBaHUE MEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKU U OOILECTBEHHOM MPAKTUKH;

3) popMupoBaHUE 0CO3HAHHOTO, YBOKUTEIBHOTO M JOOPOXKEIATEILHOTO OTHOIICHUS K IPYTOMY YEJIOBEKY,
€ro MHEHHIO, MUPOBO33PEHHIO; TOTOBHOCTH M CLIOCOOHOCTH BECTH JTUAJIOT C JIPYTUMH JIIOJIbMHU U JJOCTUTaTh
B HEM B3aMMOIIOHUMAaHU,



4) ocBOGHUME HOPM, IIPABUJI OBEACHUS B TPYIINAX U COOOIIECTBAX;

5) dbopmupoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHHUYECTBE CO CBEPCTHUKAMH,
JCTbMH CTapIIero W MIIJIIEr0 BO3pacTa, B3pPOCIABIMH B IpOIecce 00pa30BaTEIbHOM, OOIIECTBECHHO
MOJIC3HOM, YUeOHO-UCCIIEI0BATEILCKOM, TBOPUSCKOM U IPYTUX BUIOB JCSITCIHHOCTH,

6) bopmupoBanue Oe30macHOro o0Opas3a KHU3HH, YCBOCHHUE MPABUJI HWHIUBUAYAIHHOIO U KOJUICKTHBHOI'O
0€301MMacHOTO TIOBEICHUSI.

Iporpamma «IIpakTHyeckasi XUMHs» TO3BOJISIET B COBOKYITHOCTH C JPYTUMHU Y4€OHBIMU TIPEAMETaMHU U
KypcaMHd TIOMOYb OOY4YalIIMMCS JOCTUYh PE3yJIbTAaTOB OCBOEHUS Yy BBITYCKHUKOB PETYJISTUBHBIX,
MMO3HABATEIHHBIX U KOMMYHUKATHUBHBIX YHUBEPCAJIBHBIX YICOHBIX ACHUCTBUN KaK OCHOBBI YMEHHUS YUYUTHCS B
OOIIIEHUN.

Lloznasamenvuvie YVJ{

-OCYIIECTBJISATH PACIIMPEHHBIN MOUCK WH(GOPMAIUH C UCTIOJb30BaHueM OnbanoTek u HTepHeTa;
-OCYIIECTBJISTh CPAaBHEHHME, CEpUALMI0 W KIACCU(PHUKAIUIO, CAMOCTOSITEIbHO BBIOMpass OCHOBAHUS H
KPUTEPUH JUIsl YKa3aHHBIX JOTUUECKUX OTIepaIuii;

-yCTaHaBJIUBaTh TPUYUHHO-CJIEICTBEHHBIE CBSI3H;

-TIPOBOIUTH HAOJIIOICHUE U SKCTIEPUMEHT MOJT PYKOBOJICTBOM YUUTETIS;

-CTaBUTH MPOOJIEMY, apTyMEHTHPOBATh €€ aKTyaIbHOCTD;

- IPOBOJUTH UCCIICIOBAHUE Ha OCHOBE MIPUMEHEHUS METOJI0B HAOIIOACHUS U IKCIIEPUMEHTA;

-BBIJIBUTATh TUIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSIX COOBITHI, MMPOIIECCOB, OOBEKTOB;

-OpraHU30BBIBATH UCCIIEAOBAHUE C IEJIBIO TTPOBEPKH TUIIOTES;

-JIeTIaTh YMO3aKIIIOUCeHHsI (MHIYKTUBHOE U TT0 aHAJIOTHH) U BHIBOJIBI HA OCHOBE apTyMEHTAIIHH.
Peeynsamuenvie YV

-TUTAaHUPOBATH ITYTH JIOCTIKEHUS 1IETIeH;

-aJICKBaTHO CaMOCTOSITEJIbHO OIICHUBATh MPaBUJIBHOCTH BBIMIOJHEHUS JACHCTBUA W BHOCHUTH HEOOXOIWMBIC
KOPPEKTUBBI B UCTIOJTHEHUE KaK B KOHIIE ACHCTBUS, TAK U MO XOY €ro pealn3allui;

-OCYIICCTBJIATh TMO3HABATEIBHYIO PEQUIEKCHI0O B OTHOIICHWH JCHCTBUU IO pEHICHUI0 YYEOHBIX U
MO3HAaBaTEILHBIX 3a7a4.

Kommynuxamuenvie YYJI{

-YYUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPAMHAIIMY PA3THYHBIX MTO3HUIINN B COTPYTHUYECTBE;
-hopMynMpoBaTh COOCTBEHHOE MHEHHE M MO3UIIMIO, ApT'YMEHTUPOBATh M KOOPAUHHUPOBATH €€ C MO3HUITUIMHU
NMapTHEPOB B COTPYAHUYECTBE MTPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JIEATEILHOCTH;
-OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb M OKa3bIBAaTh B COTPYAHUYECTBE HEOOXOMMYIO B3aHMOIIOMOIIIb;
-aJICKBaTHO KCIIOJ30BaTh PEUYEBBIC CPEJICTBA JIJIsl PEUICHUS PA3IMYHBIX KOMMYHUKATUBHBIX 3a7a4; BIAJACTh
YCTHOHM ¥ MUCBMEHHOH PEUbl0; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUC,

-OpraHU30BbIBaTh W IUTAHUPOBATH y4eOHOE COTPYJHUYCCTBO C YUHUTEJIEM U CBEPCTHUKAMH, OTPEICIATH
e U QyHKIUU YYaCTHUKOB, CIIOCOOBI B3aMMOJICHCTBHS; INIAHUPOBATH OOIIHE CIIOCOOBI PabOTHI;
-padoraTtb B rpylnme — yCTaHaBIMBaTh pabouyne OTHOUICHUs, A(PGPEKTUBHO COTPYAHUYATH H
CHOCOOCTBOBATh MPOAYKTUBHOM KOOTEpalui; WHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH
MIPOIYKTUBHOE B3aMMOJICHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU;

-OKa3pIBaTh MOJJIEPKKY M COACHCTBHE TEM, OT KOTO 3aBUCHT JOCTWKEHHE Il B COBMECTHOM
JIEITEILHOCTH,

-B IpollecC€ KOMMYHHUKAIIMM JOCTaTOYHO TOYHO, IOCIEAOBATENbHO M TMOJHO MepeaaBaTh MNapTHEPY
HE00X0IUMYI0 HHPOPMAIIIO KaK OPUEHTHUD JUIS TOCTPOCHHS IEHCTBUS;

-CIIeZIOBaTh MOPAJIbHO-3TUYECKUM MPHUHIMIAM OOIIEHHUS W COTPYIHUYECTBA HAa OCHOBE YBAXKHTEIHHOTO
OTHOILIEHUS K MapTHEpaM, BHUMaHUS K JIMYHOCTH APYrOro, OKa3blBaThb INOMOIIb U 3MOLMOHAIBHYIO
MOJIEPKKY MapTHEPAM B Mpoliecce JOCTHXKEHHUS OOIIeH 11eTTH COBMECTHOM NesITeNIbHOCTH;

-ycTpauBath 3(h(}EeKTUBHBIE TPYIIOBbIE 00CYKIEHUS U O0eceuynBaTh OOMEH 3HAHUSMHU MEXAy UYJICHAMH
TPYIIBL A5t TPUHSTUS 9((HEKTUBHBIX COBMECTHBIX PEIICHUN.

TemaTu4eckoe NIAaHMPOBaAHUE

Neni/ | Tema Coaepikanue HeaeBas Koa | Ilnanupyemsie | Mcnoab3oBanue
YCTaHOBKA -BO




YPOKa yac | pe3yJbTaThl o0opynoBanus
OB
Merto bl [IpakTnueckas 3HaKOMCTBO C 1 Ymenue Jaruuk
II0O3HAHUS B pabota Ne 1 OCHOBHBIMH MOJIb30BATHCSA TEeMIIepaTyphl
XUMUHU. «3yuenue MeToaMu HarpeBaTeNbHbl | (TEPMOIAPHBIA),
DKclepuMeHTall | CTPOCHUS HayKu MU IpubOpaMu | COUPTOBKA
bHBIE OCHOBBI TJIaMEHNY
XUMUHU
Mertompl JlabopaTopHbiii | 3HAKOMCTBO C 2 Ornpenenarpb Hatunk
TTO3HAHMS B onbIT Ne 1 «JIo | OCHOBHBIMU BO3MOKHOCTh TEeMITepaTyphl
XUMUHU. KakoHu METOJaMu IIPOBEACHUS (TepMomnapHBIii),
DKclepuMeHTall | TeMIIepaTypbl HayKH peakuuii u CITIUPTOBKA
bHBIE OCHOBBI MO>KHO HarpeTb MPOLIECCOB,
XUMHAH BEIIIECTBO» TPEOYIOIMMX
HarpeBaHus
Merto bt JlaGopatopusiii | JlaThb 3 Ymenue Jatuuk
TTO3HAHMS B ombIT No 2 MpeCTaBICHUE BBIOMPATh TEeMITepaTyphl
XUMHH. «3mepenue 0 TOYHOCTH IpUOOPHI 1715t TIJIAaTHHOBBIMN,
DKclepuMeHTall | TeMIlepaTypbl U3MepeHui MIPOBEICHHUS TEPMOMETD,
BbHBIE OCHOBBI KHUIIEHUS BOJIBI C | IU(POBBIX U3MEPEHUH, ANEKTpUYECKast
XUMUHU MTOMOIIIBIO JATYMKOB U TpeOyromux IIJIUTKA
JaTYMKa AHaJIOTOBBIX TOYHOCTH
TEeMIEepaTypbl U | IpruOOpPOB MOKa3aHUN
TEpMOMETPa»
MeTtop Jlabopatopusiii | ChopmupoBaTth | 2 3HaTh Jatauk
ITIO3HAHMS B onbIT Ne 3 IIPE/ICTABIICHUE IIPOLIECCHI, TEMIIepaTypbl
XUMUHU. «Omnpenenenue | o0 TeMiepaTrype MIPOTEKAIOLINE (TepMomapHBIii)
DKCHepUMEHTaN | TeMIIEpaTyphl IJIaBJICHUS, IIPU TUIaBJICHUU
bHBIE OCHOBBI IJIaBJICHUS U obpaTumocTu BEILIECTB U UX
XUMUHU KPUCTAJUIM3ALUHU | IUIABJICHUS U KpUCTaJUIM3alUN
0JIOBa KpUCTaJUIM3aLUN
[lepBonauanbusl | JlabopaTopHslii | DkcriepumenTtan | 2 Ymerp otinyate | Jlatunk
€ XUMHYECKHE onbIT Ne 4 BHOE BOJIOIIPOBOJAHYIO | 3JIEKTPOIIPOBOIH
MOHSATHUA. «BoponpoBoaHa | onpezesneHue BOJy OT octH, HuppoBoit
Yucrteie U JUCTUIIIUPOBAH JUCTUJUIMPOBAH | MUKPOCKOII
BeIllECTBA U JUCTUJUIMPOBAH | HOM U HOM, 3HATh,
cMeECH Hasl BOJIa» BOJIOTIPOBOAHOM noyemy JJis
BO/IbI MIPOBEACHUS
IKCIEPUMEHTOB
UCIIOJIB3YIOT
JTUCTUIIIUPOBAH
HYIO BOZlY
[IepBonavansHel | JleMoHcTpanmon | M3yuenue 2 Ymerps otinyate | Jlatunk
€ XUMHYECKHE HBIN XUMUYECKUX buznueckue TEeMIIepaTypbl




MOHSATHUA. SKCIIEPUMEHT SIBJICHU U MIPOLIECCHI OT MJIATUHOBBIN
dusnyecKue u Ne 1 XUMHYECKUX
XUMHYECKHUEC «Brp1genenne u peakuui
SIBJICHUS MOTJIOLIEHUE
Tera —
MPU3HAK
XUMHUYECKOU
peakuum»

7 [TepBonavanshel | JleMoHcTpanmon | M3yuenue 3Hath, uro npu | [Ipubop mns
€ XUMHYECKHE HBII SIBJICHUH TpU MPOTEKAHUU OTIBITOB C
TTOHSATHUSA. SKCIIEPUMEHT pa3lokKEeHUU peakuit ANEKTPUUECKUM
IIpocTeie n Ne 2 CII0KHBIX MOJIEKYJIbI TOKOM
CIIOXHbBIE «Pa3znoxenue BELIECTB BELIECTB
BEIECTBA BO/IBI paspyiarorcs, a

ANEKTPUUECKUM aATOMBI

TOKOM» COXPAHSIOTCS
(7151 BETIECTB C
MOJIEKYJISPHBIM
CTPOEHUEM)

8 [TepBonayanbHbl | JIeMOHCTpALIMOH | DKCIIEPUMEHTAI 3HaTh Becni
€ XUMUYECKHE HBII bHOE (GOpMYIUPOBKY | JIEKTPOHHBIE
MOHATHS. 3aKOH | SKCIIEPUMEHT JI0Ka3aTeNIbCTBO 3aKOHA U YMETh
COXpaHEHUS Ne 3 «3akon JEUCTBUSA MIPUMEHSTh €T0
Macchl BEIIECTB | COXpaHEHUs 3aKOHa Ha TPaKTUKe

Macchl IIPU pelICHuN
BEIIECTB pacuéTHBIX
3aga4

9 Kunaccei JeMoHCTpaoH | DKcrepuMeHTal 3HaTh [Tpubop s
HEOPraHUYECKU | HbIN BHO OMPEJICIUTD 00BEMHYIO ompeesieHus
X COIMHEHUU. | DKCIIEPUMEHT coJiep:KaHue JIOJTIO COCTaBa BO3lyXa
CocraB Bo3ayxa | Ne 4 KHCJIOPO/JIa B COCTaBHBIX

«Omnpenenenue | BO3ayxe yacTel BO3ayxa
cocTaBa
BO3yXa»

10 Kiaccrr [IpakTuueckas CuHre3 conu u3 YMerb [udposoit
HeopraHuuecku | pabora Ne 2 KHUCIIOTHI U MIPOBOJIUTH MHUKPOCKOTI
x coenquHeHut. | «Ilomydyenue OKCHJIa MeTajuia npocTeiine
CaoiicTBa MEJTHOTO CHUHTE3BI
KHCIIOT Kyopoca» HEOPraHUYeCKHX

BELIECTB C
HCIOJIb30BaHUE
M UHCTPYKIIUHU
11 PacTBopbI JlaGopatopusbiii | MccnenoBars Nwmets Jatunk
ombIT Ne 5 3aBUCHUMOCTD MPEACTABICHUE | TEMIEPATYpPbI
«3yueHue pacTBOPUMOCTH 0 pa3zHoi




3aBHCUMOCTHU OT TeMIIepaTyphbl 3aBHCUMOCTHU TUTATUHOBBIH
pacTBOPUMOCTH pPacTBOPUMOCTH
BEIIECTBA OT BEIIECTB OT
TEMIIepaTypbD» TEeMIepaTyphbl
12 PactBOpbI JlaGopatopusbiii | [Tokazats YmeTh [udposoii
ombIT Ne 6 3aBHCUMOCTh UCTIOJIb30BATh MHUKPOCKOTI
«Habmnronenue PacTBOPUMOCTH uppoBOH
3a pOCTOM OT TeMIIepaTypsl MUKPOCKOTI JIsI
KPHCTAIIIOBY U3yUCHHS
(bopMbI
KPHCTAJJIOB
13 PactBopsbI Jlaboparopubiii | «ChopMupoBath Nwmets JaTauk
ombIT Ne 7 TOHSATHUS NpEJCTaBJICHUE | TEMIIEPaTyphI
«IlepechlilieHHBI | «pa30aBIEHHBII 0 pa3JIM4HOMN IIJIATUHOBBIN
it pacTBOp» pactBop», HACHIIIEHHOCTH
«HACBIIEHHBIN pacTBopa
pacTBop», pacTBOPSIEMbIM
«TIEPECHIIICHHBI BEIIECTBOM
1 pacTBOp»
14 PactBopb1 [IpakTrueckas CdopmupoBatb YMeTb JaTunk
pabota Ne 3 MIPE/ICTaBIICHHE OTIPeNIeTsATh OTNITHYECKOM
«OnpezneneHre | 0 KOHIEHTpaLUU KOHIIEHTPALUIO | MJIOTHOCTH
KOHIICHTpallUu | BELECTBA U pacTBopa,
BEIIECTB KOJINYECTBEHHO UCTIOJIb3YS
KOJIOPUMETpUYE | M aHAJIU3e UHCTPYKLHUIO
CKUM METOJIOM»
15 Kpucramnoruap | Jlaboparopusiii | ChopmupoBath 3HaTh Jatauk
aThbl onbIT Ne 8 HOHATHE CHOCOOHOCTh TeMIepaTyphbl
«Omnpenenenne | «Kpucramiorun KPHUCTAJJIOTHIpa | MJIATUHOBBIN
TeMIIepaTypsl par». TOB
pa3IoKEeHUs paspymaTbCs
KpHCTaJJIOTuApa IPU HarpeBaHUu
Tay
16 Kiaccrr [IpakTuueckas CdopmupoBats YMmerb Hatuuk pH
Heopranuuecku | pabdora Ne 4 npecTaBiIeHne onpenensaTs pH
x coenquHeHud. | «Ompenenenue | o pH cpeas! kak pacTBOpPOB
OcHoBaHus pH pactBopoB XapaKTepUCTUKH
KUCIIOT U KUCJIOTHOCTH
ieaoyein» pacTBopa
17 Knaccsl JlaGopatopusbiii | ChopmupoBathb [TpumeHsTH Hatunk pH
HeopraHudecku | ombIT Ne 9 npezcTaBIeHue yYMEHHUS 10
X coequHeHud. | «Ompenenenue | o mkaie pH OTIpE/IeICHUIO
OcHoBaHus pH pa3- muunbIX pH B

[IPaKTUYECKOU




cpen» JeSTETbHOCTH
18 Knaccet JlabopatopHbIii | DKCIIEpUMEHTAI [Tonumats Hatuuk pH,
Heopranudecku | ombIT Ne 10 BHO JI0Ka3aTh CYIIIHOCTb J103aTop 00BbEMaA
X COEAMHEHHUM. «Peaknus XUMUYECKUE rporecca JKUIKOCTH,
XUMHYECKHE HEUTpaJIM3allu | CBOMCTBA HelTpanu3anuu | OropeTka, JaT4nuK
CBOMCTBA », OCHOBaHUH Y TIPUMEHSTD TEeMIIepaTyphI
OCHOBaHUI JEMOHCTpPAIIMOH npoiiecc TJIATUHOBBIM,
HBIN HEUTpAJIU3aUUMN | TaTYUK
JKCTIEpUMEHT No Ha MPaKTUKE JTABJICHUS,
5 «TemnoBou MarHuTHAas
s ekt peakun MeIlaiaKa
TUAPOKCHIA
HaTpus ¢
YTIIEKUCIIBIM
razomM»
19 Xumuyeckas HemoncTtpammon | ITokaszate Ymeth Jatuuk
CBSI3b HBIH OnBIT Ne 6 | 3aBHCHMOCTH OTIPENIETISAITh TUIT | TEMIIEPATYPHI
«Temneparypa bu3ngecKnx KPUCTAJUIMYECKHU | TUIATHHOBBIH,
TIJIABJICHUS CBOWCTB X peméToK 1mo JATIHK
BEIIECTB C BEIIIECTB OT TeMIiepaType TEeMITepaTyphl
Ppa3HBIMU THUIIA IJIaBJICHUS TepMONapPHBIN
TUTIAMU XUMHUYECKON
KPUCTAJUIMYECKH | CBSI3U
X PEMETOK»
20 Teopus Jemonctparmon | [Tokaszars, 4To 3HaTh, 4TO JaTunk
anektposutuyec | Hell onbIT Ne 1 | pacTBOpeHue pacTBOpPEHUE — | TEMIIEpaTyphl
KOH «TenmoBoi BEIIECTB UMEET bu3uKo- IJIATUHOBBIA
JUCCOLMAlIU s dekr PAI IPU3HAKOB XUMUYECKUN
pacTBOpeHus XUMUYECKON polecc
BEILECTB B peakuuun
BOJIEN
21 Teopus IIpakTnueckas Bgenenne Ymerb JlaTunk
anekTposnutuyec | pabora Ne 1 MOHATUI SKCIIEPUMEHTAJIb | AJIEKTPOINPOBOIH
KO «ONEKTPOIUTHI | «IIIEKTPOIUT» U HO OINPENENATh | OCTH
JUCCOIMAlUU u CHEDJIEKTPOIUT AIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI HEAJIEKTPOJIUTHI
»
22 Teopus JlaGopatopusiii | ChopmupoBartsb 3HaTh, KaKoe Jatunk
anekTposutuyec | onbIT Ne 1 MIpE/ICTaBIICHHE BIIUSIHHE ANEKTPOINPOBOIH
KoM «Bnusinue 0 BJIMSIHUU OKa3bIBaeT BOJIa | OCTH
JUCCOIMAIIUN pacTBOpUTENS pacTBopuUTENs Ha
Ha Ha JUCCOIUAINIO
JUCCOIMAIIMIO» | IUCCOLMALINIO BEIlleCTBa

OJICKTPOJIUTA




23 Teopus JlabopaTopHbIil | DKCIIEpUMEHTAI YmeTh JaTuuk
AIIEKTPOIUTHYEC | OTBIT Ne 2 BHO BBECTH OTIpe/IeNATh AIIEKTPOIIPOBOIH
KOH «CunbHbIE U HOHATHE CHJIBHBIC U ocTH
M CCOIIMALIUH. crnabble «cmalbIi crabble
CunbHble U AJIEKTPOJMTBI) | SIEKTPOIUT» AIIEKTPOJIUTHI C
crabble TIOMOTIIBIO
AIIEKTPOJHTHI JaTynKa
AIIEKTPOIIPOBOT
HOCTH
24 Teopus Jla6opatopusrii | ChopmupoBatb 3HaTh Jatuuk
ANIEeKTpouTHYeC | OMBIT Ne 3 IpeCTaBICHNE 3aBHCUMOCTh AIIEKTPOTIPOBOTH
KOH «3aBHCUMOCTD 0 3aBHCHUMOCTH AIIEKTPONIPOBOJT | OCTH
JIMCCOTIMAITIH. AIIEKTPOIIPOBOJT | AIEKTPOIIPOBOJT HOCTH
HOCTH HOCTH pacTBOpOB OT
pacTBOpoB pacTBOpOB OT KOHIICHTPALuU
CHITBHBIX KOHIICHTpAIUN MOHOB
AIIEKTPOJIUTOB MOHOB
OT KOHIICHTPAIX
Y MIOHOBY»
25 Teopus [TpakTrueckas 3aKkpenuTh Ymeth Jatuuk
anekTposnutuyec | pabora Ne 2 IpeJCTaBICHNE SKCIIEPUMEHTAJIb | AIEKTPONPOBOIAH
KOH «Omnpenenenue 0 3aBHCUMOCTH HO ONIPEACIISITh OCTH
JMCCOLIMAINY. KOHLIEHTPALlUU | BJIEKTPOTPOBOJI KOHIEHTPALUIO
COJIU TIO HOCTH COJIU B PacTBOpE
3JIEKTPOIIPOBOJ | PACTBOPOB OT C TIOMOUIbIO
HOCTH KOHIEHTPALUU JaTyrKa
pacTBopa» HMOHOB 3JEKTPOTIPOBOJL
HOCTH
26 Teopus JlaGopatopubiii | MccrnemoBarh [IpumeHaTh Jatauk
anekTposiutuyec | onbIT Ne 4 0COOEHHOCTH 3HAHUA O AIIEKTPOTIPOBOIH
KoM «B3aumoelcTB | MpoTeKaHus peaxkiuu OCTH, JI03aTOP
JMCCOLIMAIUY. ue TUJIPOKCUIA | pEeaKIUH HelTpanu3anuu | 00béMa
Peakuuu Oapusi ¢ cepHOM | HeWTpanu3auu B WHBIX KUJKOCTH,
HMOHHOTO KHCJIOTOI YCIOBUSAX OropeTka
oOMeHa
27 Teopus JlaGopaTopHbIil | DKciepuMeHTal 3HaTh, YTO BCE Jatunk
ANIEKTpoIUTHYEC | OIBIT Ne 5 BHO TOKa3aTh pacTBOPUMBIE B | DJIEKTPOTPOBOIH
KoM «O6pa3zoBanue | oOpa3oBaHue BOJIE COJIH OCTH
JMCCOLMALIUN coJeit MOHOB NPU SBIISIOTCS
aMMOHUS» peakuuu CHJIBHBIMU
amMMHaKa ¢ AIIEKTPOIUTAMHU
KUCJIOTaMH
28 | XuMuueckue JlaGopatopusblii | U3yuenue Nmets Jatunk
peaKIuu. ombIT Ne 6 OKHUCITUTEIHHO- Npe/CTaBICHUE | TeMIEpaTyphbl
OxucnurensHo- | «M3ydyeHnue BOCCTAHOBHTEIb 0 TEIUIOBOM




BOCTAHOBMTEJBH | pEaKLMU HBIX TPOLIECCOB, apdexre IJIATUHOBBIN
bl€ peaKLuu B3aUMO/JICHCTBUS | IPOTEKAIOLIUX C OKHUCIIMTEIBHO-
(OBP) cynbhuTa BBIJICJIEHUEM BOCCTaHOBUTEIIb

HaTpHUsl C SHEPrUU HBIX peakluii

MIEPOKCHUIOM

BOJIOpO/JIa»

29 | Xumuyeckue JlaGopatopusbiii | Jlokaszarp, 4To B Nwmerp Hatuux pH
peaKkuuu. onbIT Ne 7 nporecce MPEACTABICHUS
OxucnurensHo- | «M3menenue pH | nportexanus 0 Pa3iIUYHbIX
BOCTaHOBUTEIIBH | B XOJ€ OBP B03MOXkHO NpOAYKTaxX
bl€ peaKuu OKHUCJIMTEIbHO- | 0Opa3oBaHMe OKHUCIIMTEIBHO-

(OBP) BOCCTAHOBHTEIb | KUCIOTHI WU BOCCTaHOBHUTEIb
HBIX PEaKLIHil» IIEeI0YN HBIX PEaKIHI

30 XUMUYECKue Jlaboparopubiii | KonmdecTBeHHO 3HaTh, 9TO JlaTunk
peaxkuu. onbIT Ne 8 OXapaxkTepu3oBa MeETaJlIb HaIpPsSDKEHUs
OxucnurensHo- | «CpaBHUTENbHA | Th ABIIAIOTCA
BOCTAaHOBUTEIBH | 5 BOCCTaHOBUTENb BOCCTaHOBUTEJS
bl€ peaKkiuu XapaKTepUCTHKA | HYIO MU C pa3- HOM
(OBP) BOCCTaHOBUTEJb | CHOCOOHOCTh BOCCTaHOBUTEIh

HOM METaJJIOB HOU
CIOCOOHOCTH CIOCOOHOCTBIO
METAJIOBY

31 XUMHYECKHE Jemonctparmon | U3yunts 3HaTh [Tpubop s
peakuuu. HbIe OnbIThI Ne 2 | 3aBUCUMOCTb 3aBUCUMOCTh WJUTFOCTPALIIT
CkopocTh «3yuenue CKOpPOCTH CKOpPOCTH 3aBUCUMOCTH
XUMUYECKON BIIUSIHUS peakuuu ot peakLuu OT CKOpOCTH
peakuuu Ppa3JInYHBIX Ppa3JInYHBIX pa3IMYHBIX XUMHUYECKON

(hakTOpOB Ha dbakTopoB (hakTopoB — pEeaKIu OT
CKOPOCTb TEMIIEpaTyphl, YCIIOBUI
peakuumn» KOHIICHTPALUU

pearupyroumx

BEILIECTB,

KaTaau3aropa,

MPUPOIBI

BEILIECTB,

IO AU

COTIPUKOCHOBEH

1Sl BELIECTB

32 Hewmeraner. JleMoHCTpalMoH | DKCriepuMEeHTal 3HaTh Anmapart s

lManorensr HbIN onbIT Ne 3 | bHOE U3y4YeHHE dusnueckue u IIPOBEICHUS
«3yuenue du3nUecKux u XUMUYECKUE XUMHUYECKUX
(bu3nUecKux u XMUMHUYECKUX CBONCTBa IIPOLIECCOB
XUMUYECKUX CBOMCTB XJIOp TaJIOrEeHOB. (AIIXP)
CBOWCTB XJIOpa» Ymerp

3alrCbiBaTh




YpaBHEHHUA
peakuui
rajoreHoB C
METaJUIaMH,
HEMeTaJllaMH,
HUX Pa3IMYHYIO

OKHUCIIUTEIbHYIO
CIIOCOOHOCTH
33 | Hemeramnsl. Jlemonctpamon | M3yunts 3HaTh Anmapar s
Oxcumpl cepsl. HbIi onibIT Ne 4 | cBolicTBa ¢duznueckue u IIPOBEACHUS
Cepnucras «3yuenue CEpHHUCTOrO rasa XUMHYECKHE XUMUYECKUX
KHUCII0Ta CBONCTB CBOMCTBA peaknuii
CEpPHUCTOrO rasa CEpPHHUCTOTO (AIIXP)
U CEpHUCTOM rasa. YMertb
KHCIIOTBI» 3aMMCchIBaTh
ypaBHEHUs
peakui rasa ¢
BOJIOM, CO
HiesI04aMu
34 Hemeramnbl. JlaGopatopubiii | 3HATH, UTO Ymeth Jatuuk
AMMmuak onbIT Ne 9 pacTtBop ONPENENATh 3TO | SIEKTPONPOBOIH
«OCHOBHBIE aMMHMaKa B CBOWCTBO € OCTH
CBOIiCcTBa BOJIe — CJIa0BIi IIOMOIIIBI0
aMMHAKa» 3IEKTPOJIUT. JaTYNKa
DKCnepuMeHTal 3IEKTPONPOBOL
BHO J0Ka3aTh HOCTH
NPUHAIJIEKHOCT
b pacTBOpa
aMMHMaKa K
cialbbpIM
3EKTPOJINTAM
35 Meraisl. JlaGopatopHblii | DKcriepuMeHTAal 3HaTh cBOMcTBa | Jlatumk
Kanenuii. onbIT Ne 10 BHO YCTaHOBUTH COETMHEHNH 3JIEKTPOINPOBOIH
Coenunenus «B3aumoseiictB | oOpa3oBaHue KaJIbLIUSL U €TO OCTH, MAarHUTHAs
KaJIbLIUS Y€ U3BECTKOBOM | cpeaHeil u 3HAYEHUE B Melaika,
BOJIBI C KHCJION cosn IpUpoJe U npubop s
YTIIEKUCIIBIM JKU3HU YEJIOBEKA | MOJIyYEHUs ra3oB
razom» WJIM anmnapar
Kunna
36 Meramisl. JlaGopatopuslii | Mccnenosars 3HaTh, 4YTO JaTuuk
XKeneso onbIT Ne 11 nporecc nporuecc JIaBJICHUS
«Okucnenue NIETPOXUMHUYEC KOppo3un
KeJe3a BO KON KOPpO3UH METaJJIOB
BJI&YKHOM JKese3a B IIPOTEKAET B
BO3JIyXE» BO3/yX€ MPUCYTCTBUU




BOJIbI U
KUCIIOPOJa.
3HaTh (aKTOPHI,
YCKOPSIOIINe
nporecc
KOpPpPO3UH




