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MHNOACHUTEJBbHASA 3AIINCKA

AKTYaJIbHOCTH M Ha3HA4YeHHe MPOrpPaMMbl
B oOyueHun xumuu OOJBIIOE 3HAUYEHHWE MMEET SKCIEPUMEHT. AHAIMU3UPYs PE3yJIbTaThl
MPOBEAEHHBIX OIBITOB, yyaliuecs YOEXITAloTCs B TOM, YTO T€ WM HHbIE TEOPETUYECKHE
IIPEJCTaBICHUSI COOTBETCTBYIOT WM IPOTHUBOPEYAT PpPEaIbHOCTU. TOJBKO OCYLIECTBIISIS
XUMHUYECKUHM SKCIIEPUMEHT MOXXHO MPOBEPUTH [IOCTOBEPHOCTh IPOTHO30B, CHEJIAHHBIX Ha
OCHOBaHUU TEOPUH.
B mporecce skcriepuMeHTabHONM paboThl ydyanecs IpUoOPETaroT OIBIT MO3HAHUS PEaTbHOCTH,
SBIISIOIIMNCS BaKHBIM ATarioM (OPMHUPOBAHUSL Y HUX YOEKICHH, KOTOPbIE, B CBOIO OUepellb,
COCTaBJISIIOT OCHOBY HaYYHOI'O MHPOBO33peHHs. Peannsanus ykazaHHBIX Li€J€d BO3MOKHA IpU
OCHAIIIEHUHU HIKOJBHOTO KaOWHETa XMMHUHM COBPEMEHHBIMU NpUOOpaMu U 00OpymoBaHHeM. B
pamMKax HallMOHAJILHOTO MpoekTa «O0pazoBaHue» ITO CTAJIO BO3MOXKHBIM OJ1aro/iapsi CO3JaHUIO B
0011e00pa30BaTENbHBIX OpPraHU3alUsAX, PACIOJIOKEHHBIX B CEJIBCKOM MECTHOCTH M MajblX
ropojiax, LEHTPOB 00pa30BaHMs €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKON HampaBlIeHHOCTEH
«Touku pocra». BHeapeHue 3Toro o0OpyIOBaHUS MO3BOJIMT KAYECTBEHHO M3MEHHUTH IPOLIECC
oOyuenuss xumuu. KoiuuecTBeHHBIE SKCHEPUMEHTHI TIO3BOJSAT MONY4YaTh JOCTOBEPHYIO
MH(pOPMaLIMIO O IPOTEKAaHUHU TEX WM MHBIX XMMHUYECKHX Ipolieccax, o CBoiicTBax BemiecTB. Ha
OCHOBE IMOJYYEHHBIX IKCIEPUMEHTAIbHBIX JAHHBIX 00y4aeMble CMOTYT CAMOCTOATEIBHO JIETaTh
BBIBOZBI, 0000IIATh pE3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OIHO3HAYHO OyzaeT
CI0CcOOCTBOBAThH MOBBILIEHUIO MOTUBALIMN O0YUEHUS IIKOJbHUKOB.
Pabouas nporpamma kKypca «XuMHSI BOKPYr Hac» MJjas oOydarommuxcs 8-9 kiaccos
coJeiliCTByeT peajM3alMM OCHOBHOH 0011e00pa30BaTe/IbHOI NPOrpaMMbl MO Y4eOHOMY
npeaMery «XuMHs» B PpaMKax BHEYPOUHOH [eSITeJIbHOCTH C HCIOJb30BaHHEM
o0opynoBanusi neHrpa ooOpasoBanusi «Touka pocra» Ha 06aze MKOY XMP COII n.
KpacHosiennHckmid.
LlenTpsl 00pa30BaHMs €CTECTBEHHO-HAYYHON HampaBiIeHHOCTH «To4Ka pocTay CO3AaHbI C HENbI0
pa3sBUTHSL y OOYdYalOUIMXCS €CTeCTBEHHO-HAyyHOW, MareMaThyeckod, HH(OpMalmoHHON
TPaMOTHOCTH, (DOPMHUPOBAHHS KPUTHUYECKOTO M KPEATHBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS
HABbIKOB €CTECTBEHHOHAYYHOW HAIIPaBIEHHOCTH, a TaKKe g TPaKTUYECKOM OTpabOTKu
yueOHOro MaTepuana no yueoOHsIM npeameram «Pusnkay, «XuMus», «buonorus.
Coznanue nenrpa «Touka pocTay mpejmoiaraeT pa3BUTHE 00pa30BaTENbHON MHPPACTPYKTYpPhI
00111e00pa3oBaTeIbHON OpraHu3alii, B TOM UHCJIE OCHalleHue o00I11eo0pa3oBaTeIbHOM
OpraHu3alu: * 00OpyAOBaHHEM, CpeJICTBAaMH OOYYEHMs] M BOCHHUTAHUS Ul U3y4eHHs (B TOM
YHCIIe SKCIIEPUMEHTAIILHOTO) MPEAMETOB, KYPCOB, TUCIUILINH (MOyJiel) €eCTECTBEHHO-HAYYHON
HANPaBIEHHOCTH TIPU  peadu3alldd OCHOBHBIX  O0IIE0Opa3oBaTENbHBIX  MPOTpPaMM U
JIOTIOTHUTEIIBHBIX 00111€00pa30BaTeIbHbIX IPOTPaMM, B TOM UHCIIE IS PACHIUPEHUS COACPKAHUS
yueOHbIX npeameToB «Duzukay, «Xumusny, «buomorusy;
* o0opynoBaHHeM, cpeacTBaMU OOYy4YeHHS M BOCHUTAHHS JJs peaju3alud [porpamm
JIOTIOTHUTEIBHOTO 00pa30BaHUsl €CTECTBEHHO-HAYYHOW HANpaBiIC€HHOCTH; ®* KOMIBIOTEPHBIM U
UHBIM 000pY/I0BaHHEM.
[lepeueHb, MUHUMAIBHO HEOOXOMUMBbIC (YHKIIMOHAIBHBIE W TEXHUYECKHE TpeOOBaHUS U
MUHUMAaJIbHOE KOJMYECTBO OOOPYIOBaHMs, PACXOJHBIX MaTepUalOB, CPEeACTB OOydeHus U
BOCIIUTAHMUS [UIsl OCHamieHuss [eHTpoB «Touka pocray, ompenensroTcss PernoHanbHBIM
KoopauHatopoM ¢ yuétoMm [IpumepHoro mnepeuHsi o0opyqoBaHHs, PAaCXOIHBIX MaTepHAJIOB,
CpeACTB O0Y4YEeHHs U BOCHHUTAHUSA JUIS CO3JaHMA U oOecriedeHus: (QyHKIIMOHUPOBAHUS LIEHTPOB



00pa3oBaHMs €CTECTBEHHO-HAYYHON HampaBieHHOCTH «Touka pocta» B 0011e00pa3oBaTeIbHBIX

OpTraHMU3AIHIX, PACTIONIOKECHHBIX B CETLCKON MECTHOCTH U MAJIBIX TOPOJIaX.

Kommuiekr obGopynoBanust obecrieunBaeT 3S(()EKTHBHOE JOCTHKEHHE 00pa30oBaTEIIbHBIX

pe3ynbTaToB  OOy4YaIOUIMMUCS MO MporpaMmaM €CTeCTBEHHO-HAYYHOW HaIlpaBJIIEHHOCTH,

BO3MOXXHOCTH YTITyOJIEHHOTO U3yYeHHS OTJCIBHBIX MPEAMETOB, B TOM YHUCIIE 751 OPMUPOBAHUS

M300peTaTeNIbCKOro, KPEaTUBHOTO, KPUTHUECKOrO MBIIIICHUS, Pa3BUTUS (PYHKUIHMOHAIBLHON

IPaMOTHOCTH Y O0YYalOIUXCsl, B TOM YUCIIE €CTECTBEHHO-HAyYHON M MaTeMaTU4YECKOI.

DKCIIepUMEHT SIBJIAETCS ICTOUHUKOM 3HAHUN U KPUTEPUEM MX UCTHHHOCTU B Hayke. KoHnenuus

COBPEMEHHOr0 00pazoBaHUs MOJAPa3yMEBAET, YTO B y4EOHOM JKCHEPHUMEHTE BEAYIIYIO DPOJb

JIOJKEH 3aHATh CAMOCTOATEIIBHBIN UCCIIEI0BATEIbCKUN YYCHUYECKUN SKCIIEPUMEHT.

CoBpeMeHHbIE JKCIIEPUMEHTAIIBHBIE HCCIIEOBAaHUS 110 XUMHUHU YK€ TPYAHO IPEACTaBUTH O€3

UCIIOJIb30BAaHUSI HE TOJIbKO AaHAJIIOTOBBIX, HO M UU(POBBIX H3MEPUTENbHBIX mpubopoB. B

®enepansaom [N'ocynapctBennom O6pazoBarenpbHoM Ctanmapte (OI'OC) mponucano, 4TO OJHUM

U3 YHHUBEpPCAJIbHBIX Y4eOHBIX NEHCTBHM, MPUOOpETaeMbIX y4YallUMHCA, JODKHO CTaThb YMEHHE

«TPOBEJICHUS OIBITOB, MPOCTBIX KCIICPUMEHTAIBHBIX HCCIICOBAHHUMA, TPSIMBIX U KOCBEHHBIX

M3MEPEHMI C UCIOF30BaHNEM aHAIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHBI HSKCIEPUMEHT IO XHUMHH, MPOBOAMMBIN Ha TPAaTUIMOHHOM O00OpYyIOBaHHH, Oe€3

npUMeHEeHHS TU(PPOBBIX TAOOPATOPHIA, HE MOXKET MO3BOJIHUTH B MOJIHOW MEPE PEUINTH BCE 3a7a9l

B COBPEMEHHOM 1IKOJIE. ITO CBSI3aHO C PSIIOM MPUYHH:

. TPaJAULIMOHHOE  IIKOJbHOE  O0OpyJOBaHWE  M3-3a  OTPAHMYEHUS  TEXHUYECKHUX

BO3MO>KHOCTEH HE MT03BOJIET IPOBOAUTH MHOTHE KOJINYECTBEHHBIE UCCIIEOBAHNUS;

. JUINTEIBHOCTh IPOBEJIEHUS XUMHUYECKHX MHCCIEIOBAaHUI HE BCEr/la COIJIacyeTcs C

JUTUTETILHOCTHIO YU€OHBIX 3aHSATHUH;

. BO3MOXXHOCTh TMPOBEACHHUSI MHOTHUX HCCJIEIOBAaHUN OrpaHUYMBAEeTCs TPeOOBaHUSIMU

TEXHHUKHU 0€3011aCHOCTH U JIp.

[MudpoBast nabopaTopusi MOJHOCTHIO MEHSET METOAUKY M COJEp)KaHUE AKCIEPUMEHTaIbHON

NEeSTENIbHOCTH W pellaeT BblIenepeuncieHHbie mpoonemMsl. [upokuilt crnekTp AaT4YuKoB

MO3BOJIIET y4yalllUMCs 3HAKOMUTHCS C TapaMeTpaMHd XMMHUYECKOIro KCIEPUMEHTa He TOJIbKO Ha

Ka4eCTBEHHOM, HO M Ha KOJMWYeCTBEHHOM ypoBHe. Lludpoas maGopaTopus Mo3BOJSET BECTH

JUINTETbHBIA SKCIIEPUMEHT Ja)Ke B OTCYTCTBHUE SKCIIEPUMEHTATOPA, @ 4acToTa MX HW3MEpEeHUil

HETMO/BJIACTHA YEJIOBEYECKOMY BOCHPUATHIO. B mporecce popMHpOBaHUs SKCIEPUMEHTATBHBIX

YMEHHMH yYeHUK 00ydaeTcs MpeiCcTaBIsTh HHPOpMAIIHIO 00 UCCIEA0BAHNN B YETHIPEX BUAAX:

* B BepOalbHOM: ONMCHIBaTh SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEIb 3KCIEPUMEHTa,
(GUKCUpOBaTh BHUMAHHUE HA U3MEPSIEMbIX BEIMYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aMOJIHSTH TaOIMIIBI JAHHBIX, JIEKAIIUX B OCHOBE TOCTPOECHUS rpa@uKoB (Tipu
3TOM Y YYalMXCsl BO3HUKAET MEPBUYHOE MIPECTABICHHE O MacIITabax BEIHYUH);

* B TpaduUECKOM: CTPOUTH rPpaUKHU 1O TAOIUIHBIM JTaHHBIM, YTO TAET BO3MOXKHOCTb MEPexoa
K BBIJBIKEHHUIO TUIOTE3 O XapaKTepe 3aBUCHMOCTH MEXIY BeJIMUYUHAMU (IIPU 3TOM YUUTENb
MOKAa3bIBAaeT IMPEHMYIIECTBO B BH3yaJU3allMd 3aBUCUMOCTEH MEXIy BeIMYHMHAMU,
HATJISTHOCTh 1 MHOTOMEPHOCTH );

* B BHUJC MaTeMAaTUYECKUX ypaBHEHUH: OaBaTh MaTEeMATHUYECKOE OIMHMCAHHUE B3aUMOCBSI3U
BEJIMYUH, MaTeMaTHIecKoe 0000IIeHuE.

[{udpoBbie 1abopaTOpPUH TMO3BOJISIOT ONTUMHU3UPOBATH 3aTpaThl BpeMEHH Ha (OPMHUPOBAHUE

MCCIIEIOBATENbCKUX YMEHUN ydanuxcsi, Kotopsie coraacHo GI'OC BeIpakaroTCsl B CIEIYIONTUX

JEUCTBUAX:

*  OmpeneneHue MpoOJIeMbl;



* IIO0CTaHOBKA MCCJIEN0BATENbCKON 3a/1auH;

* IUIAHUPOBAHUE PEUICHMS 3a/1a4H;

*  [IOCTPOEHUE MOJIETIEH;

*  BBIJBMXCHME FMIIOTE3;

* DKCHEpUMEHTAJbHAs MPOBEpKa rumnote3; [ ananu3 1aHHBIX SKCIIEPUMEHTOB MITH HAOII0ICHUI;
0 dbopmynupoBaHKe BBIBOJIOB.

B mocnexnHue roapl y ydammxcs HaOMIONAeTCs HU3Kash MOTHBAIMA W3YYEHHUS €CTECTBEHHO-

HaYYHbIX JUCLUUIUIMH U KaK CJIEJCTBUE aJIeHHE KayecTBa 00pa30BaHMUsL.

[TocraBnsieMble B IIKOJIBI COBPEMEHHBIE CpeACTBa 00y4YeHus, B paMKax npoekra «Todka pocta»

coJepKaT KaK YXKe XOpOILIO M3BECTHOE OO0OpYIOBaHUE, TaK W MPUHIUIIHMAIBHO HOBOE. JTO

UQpoBbIEe J1a0OPATOPUU M JIATYUKOBBIE CHCTEMbl. B OCHOBY 00pa30BaTelIbHOM IMPOrpamMMbl

3aJI0)KEHO IpUMEHeHHe LUGPoBbIX sadoparopuil. TemaTnka NpPeAOKEHHBIX SKCIEPUMEHTOB,

KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpE MPUMEPHON 00pa30BaTEIbHOM MPOrpaMMBbl

0 XUMHH, coaepkaHuto @DenepasbHOr0 rocyAapcTBEHHOro 00pa30BaTENbHOIO CTaHAapTa

(®I'OC) cpeanero (moaHOro) 001Er0 0OOpPa30BAHMUSL.

ITpu pa3paboTke paboueil mporpaMmbl Kypca BHEYPOUHOH J1€ATENbHOCTH «XUMUS BOKPYT Hac 8-

9 KJacchl MCIIOJIB30BaHbl MaTepHUajbl MeToAuYeckoro nocodus «Peanuszanns oOpa3oBaTesIbHBIX

MPOrpaMM  €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOM HAaNpaBJICHHOCTEH 10 XUMHH C

UCMOJb30BaHUuEeM obopynoBaHus HeHTpa «Touka pocra» (aBr. becnanos IlaBen MBanoBuy,

Hopodees Muxaun Bukroposuy; Axkagemuss Munnpocsenienust Poccun, M. , 2021), conepxanue

KapT-UHCTPYKLUUH K paboTaM MO XHUMUM C LUQpOBOH saboparopueil M3 METOAMUYECKHX

pexomenmanuii «l{udposas nmaboparopuss TP mo Xumum : y4eHHUYECKas : METOJAHYCCKUC

pexomennanuu / J{.M. XKunun, O.A. IloBanses, I1.B. Mupomnnyenko. — Mocksa : e JIubpu,

2022. — 92 c. : uin. A Takke KpaTKoe PyKOBOJCTBO 10 dKcruryaTaruu [J1.

PaccMoTpenHble B TOCOOMM OIBITHI MPOLUIM IIMPOKYIO arnpoOanuio. MHOroieTHss MpakTUKa

UCIIOJIb30BaHUS XUMHUUECKUX MprOopos, LJI B mikose nmokasasna, 4To COBpeMEHHbIE TEXHUUECKUE

cpelacTBa OOy4YEHHsS] HOBOTO IOKOJICHHS IO3BOJISIIOT JOOUTHCS BBICOKOTO YpPOBHSI YCBOEHUS

yueOHOro Mmarepuaja, yCTOHYMBOIO pOCTa I103HABATEIBHOTO MHTEpEca IIKOJIbHUKOB, T.€.

IPEOI0IETh T€ MPOOJIEMBI, O KOTOPBIX TaK MHOT'O TOBOPST, KOI'/Ia Peub 3aXOJIUT O COBPEMEHHOM

HIKOJIbHOM XUMUYECKOM 00pa3oBaHUHU.

HopmaruBHas 0a3a

1. ®denepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 (pexn. ot 31.07.2020) «O6 obpa3zoBaHuu B
Poccuiickoii @enepanum» (¢ u3M. u J01., BeTy. B cuity ¢ 01.09.2020).

2. Tlacmopr nHaumoHanbHOro mpoekra «OOpa3oBanue» (yrB. mpesuauymoM CoBera IpH
IIpesnnenre PO no crparernyeckoMy pa3BUTHIO U HALMOHAJIBHBIM ITPOEKTaM, MPOTOKOJI OT
24.12.2018 Ne 16).

3. TocynmapctBennas mnporpamma Poccuiickoit @eneparun  «Pa3Butie  00pa3oBaHUs»
(yrBepkneHa mnoctaHoBiaeHueMm [IpaButensctBa P® ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «OO0 yTBep>AEHUU TrocynapcTBeHHON mporpaMmel Poccuiickoit deneparyu
«PazBuTHe oOpa3oBaHUs.

4. Tlpodeccuonanbubiii cranaapT «llenaror (memarormyeckasi A€STE€IbHOCTh B JOUIKOJBHOM,
HayaJlbHOM O00IlleM, OCHOBHOM 00IleM, cpeiHeM o0meM o0pa3oBaHUH), (BOCIUTATEIb,
yautenb)» (pea. ot 16.06.2019 r.) (ITpuka3 MuHuCTEpCTBa TpyAa U CONMATBHON 3amuThl PO
ot 18 okTsa0pst 2013r. Ne 544H, ¢ ”3BMEHEHUAMHU, BHECEHHBIMU NTPHKa30M MUHHUCTEpCTBA TPYAa
u couzamutel PO ot 25 nexadps 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 422h).



10.

[Tpodeccuonanbupiii crannapT «llegaror 1OMOHUTEIBHOTO 0Opa30BaHUS ACTEH U B3POCIBIX)
(ITpukxa3z MunuctepcTBa Tpyaa U conpanbHoi 3ammthl PO ot 5 mas 2018 r. Ne 298n «O6
YTIBEpXKIEHUH IpodeccuoHanbHoro cranfapra «llemaror nomosHUTENBHOro 0O0pa30BaHMS
JIE€TEN U B3POCIIBIX)).

@enepanbHbIi  TOCYAApCTBEHHBIM  00pa30BaTeNbHBIA  CTAHAAPT OCHOBHOTO  OOIIETro
oOpa3oBanus (yTBepkIEH mnpukazoM MuHucTepcTBa 00pa3zoBaHMsl M Hayku Poccuiickoi
@eneparun ot 17 gexadps 2010 r. Ne 1897) (pen.21.12.2020).

@enepanbHbIi  TOCYJapCTBEHHBIH  00pa3oBaTeNbHBI  CTAaHAAPT  CpeaHero  oOmiero
oOpa3oBanus (yTBepkIEH mnpuka3oM MuHucTepcTBa 00pa3zoBaHMsl M Hayku Poccuiickoi
Oepnepaunu ot 17 masg 2012 1. Ne 413) (pen.11.12.2020).

Metoanyeckie peKOMEHIAUH 10 CO3AaHUI0 M ()YHKIIMOHUPOBAHUIO JETCKUX TEXHOIMAPKOB
«KBanTopuym» Ha 0aze 00111€00pa30BaTENIbHBIX OpraHu3aluil (YTBep KICHbI pacopsKeHUEM
Munuctepcersa npocsenienus: Poccuiickoit ®eneparuu ot 12 saBapst 2021 r. Ne P-4).
Metoanyeckie peKOMEHJAUH M0 CO3AAHUI0 M (DYHKIIMOHUPOBAHUIO HEHTPOB IUPPOBOTO
oOpazoBanus «IT-kyO» (yTBepkaeHbl pacnopsbkeHMeM MUHHCTEpPCTBa IPOCBELCHUS
Poccuiickoit ®eneparmu ot 12 stuBapst 2021 r. Ne P-5).

Metoanyeckiue  pEeKOMEHJAlMM [0  CO3JaHMI0 W (YHKIMOHHPOBAHUIO B
00111€00pa30BaTENIbHBIX OpPraHU3aLMAX, PACHOJIO0KEHHBIX B CEJIBCKOM MECTHOCTH M MalbIX
ropoaax, LEHTPOB  00Opa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOMN
HanpaBieHHocTell («Touka pocra») (YTBEpXAEHBI pacropsikeHneM MUHUCTEepPCTBa
npocseuienus Poccuiickoit ®@enepanuu ot 12 suBaps 2021 r. Ne P-

6). — URL: http://www.consultant.ru/document/cons_doc LAW 374694/

B pa6oqel71 nmporpamMme, B MCTOAUYCCKHUX PCKOMCHAALIUAX U IMOCOOMSX HCIIOJIB3YIOTCH CICAYIOIINE

IMOHATHA U TCPMHHBI:

Touka pocta — 3T0 denepanbHas ceThb LIEHTPOB 00pa30BaHUS LHU(PPOBOIro, €CTECTBEHHO-
HAYYHOTO, TEXHUYECKOTO ¥ TYMaHHTAapHOTO MPOQWIIsL, OpraHM30BaHHAsl B paMKaX IPOEKTa
«CoBpeMeHHas IIKOJa.

[Mudposast (xomnbrorepHast) nabopatopust (LIJI), mporpamMMHo-anmapaTHbI KOMILIEKC,
JATYMKOBAs CHCTEMAa — KOMIUIEKT y4eOHOTo 000py/10BaHusl, BKIIIOUAIOLIUI NU3MEPUTEIbHBIN
610K, HHTEep(eiic KOTOPOro MO3BOJISIET 00ECTIEYUBATh CBSI3b C IEPCOHAILHBIM KOMITBIOTEPOM,
¥ Ha0Op TaTYMKOB, PETUCTPUPYIOIUX 3HAYCHUS PA3TUYHBIX (PU3UUECKUX BETHUUH.

AIIXP — anmapat a5 npoBeaeHUs] XMMUUECKUX PEeaKIIMi ¢ TOKCHYHBIMU T'a3aMH U Iapamy,
3aMKHYTBIX Ha TOTJIOTUTEb.

banst koMOMHUpPOBaHHAS MpeIHA3HAYEHA JIsl HAarpeBa CTEKIISTHHBIX B (PapPOpPOBBIX COCYIOB C
peareHTamMu 10 ONPEIEIEHHON TeMIepaTypsl B 3aBUCUMOCTH OT TEIUIOHOCHTENS. B kauecTBe
TEIUIOHOCUTENST BBICTyHNaeT Boja (BoxasHas OaHsi), peyHOW TMecok (mecoyHass OaHs),
criellMaibHbIe XKUAKOCTH ( HalpuUMep, MacisHast OaHs).

[Tpubop s nomydenuss razoB (mpubop Kupromkuna) — mnpocreimmii mpubop s
MOJIydyeHUs: HEOOJBUIOr0 KOJIMYeCTBa Ta30B. Beimyckaercs B JI€MOHCTPAllMOHHOM U
YYEHUYECKOM BapUaHTaX.

Cocyn JlangonbeTa (MpoOUpKa ABYXKOJEHHAs1) — TPENCTaBIsAeT cOOON JBE CasHHBIC IO
OTpeIeNIEHHBIM YTJIOM ITPOOUPKHU C OAHUM TopioM. [IpuMensieTcs Ui JeMOHCTpaluy 3aKoHa
COXPaHEHUS MAaCChl BELIECTB B XUMUYECKUX PEAKIUAX.

Memanka MarHuTHasg — YCTPOMCTBO JUIsl NEPEMEIINBAHUS JKUIKOCTEH, C IOMOIIBIO
BPAILAOLIEr0Csl B MArHUTHOM I10JI€ SIKOPSI.
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Kparkoe omnmucanume 1moOAX0Q0B K  CTPYKTYPHPOBAHHUIO
MaTepuaioB B oOpasoBarenbhHoit nporpamme (OII) mnpencraBiieHbl
CIIEYIOIINE PA3ACIIBL:
MeTtoapl n3y4eHHs BEIECTB U XUMUYECKUX SBJICHUN. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMUHU.
IIepBOHaYaIbHBIE XUMUYECKUE ITOHATHUS.
PacTtBOpBI.
OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COEIMHEHUM.
Teopus 31€KTPOIUTHUECKON TUCCOLMALINN.
XVMMHYECKUE PEAKLIUH.
XUMHUYECKHUE 3JIEMEHTHI (CBOMCTBA METAJUIOB, HEMETAJUIOB M UX COCIUHEHUH).

TN O~ wDN PR

OCHOBY BBIIEICHMS TaKUX PAa3AEIOB 3aJ0XKEH XMMHUYECKUN DSKCIIEPUMEHT, TpaJWLMOHHAS
cucreMa u3zydeHus: Xumuu. OCHOBHOW (OpMOI y4eOHOU AEATENbHOCTH SBISETCS XUMHUYECKUI
9KCHEPUMEHT, IPOBOJUMBII B BUJIE 1a00PAaTOPHBIX, IPAKTUYECKUX padOT U IEMOHCTpaluil.
JleMOHCTpallMOHHBINM SKCIIEPUMEHT IIPOBOIUTCS B TOM CJIy4ae, €CJIU OH OIIACEH U BBIIOIHECHHUS
YUYAIIUMUCS WM UMEIOIIUNCS IPUOOP NMPECTaBIICH B €IMHCTBEHHOM K3EMILJISIpE.

BapuanT peanu3anuu nmporpaMMbl IPpH NPOBEeJCHHS 3aHATHH € HCIOJIb30BAHHEM
odopynoBanus «Touka pocray»

B coBpeMeHHOM IIKOJIBHOM XMMHUYECKOM 00pa30BaHUU OJHOM U3 MPOOJIEM SBISETCS CHUKEHUE

[I03HABATEJILHOTO HHTEPECA IKOIbHUKOB ITPU U3YUYEHUH NIPEAMETa « X UMUS» Ha ATalle OCHOBHOT'O

oOmero oopazoBanus. Kypc BHEYpOUHOIl e TEIbHOCTH, HAlIPABJICHHBIA HA N3y4YE€HUE BELIECTB U

XUMHUUYECKHX SIBJICHUH, OKPYXAIOIIMX HAC B MOBCEAHEBHOMN JKU3HM, MPEANOIaralonuil BEIylyo

pOJIb HCCIIEOBATENIbCKOTO YYEHHYECKOTrO SKCIEPUMEHTa C MCIOJIb30BaHUEM LU(pPOBOH

naboparopun odecreduT 0oJjiee KaYECTBEHHOE YCBOEHUE yYAIlMMUCA BaKHEHUIINX XMMHUYECKUX

3aKOHOB, TEOpUN U TMOHATHH, MOMOXET B (OPMHUPOBAHUU IPEJACTABICHUM O POJIM XUMHHU B

OKpY’KaloIlleM MUPE U XKU3HU YEJIOBEKa.

OaHUM M3 OCHOBHBIX NPHUHIMIIOB IOCTPOEHUS MPOTrpaMMbl SBJISETCS MPUHIMI JTOCTYIHOCTH.

OKCIEpUMEHTAJIBHBIE JIaHHBIE, NOJYYEHHBIE YYalIUMHCS INPU BBINOJIHEHUH KOJIMYECTBEHHBIX

OTBITOB, TIO3BOJISAIOT YYaIllUMCSl CAMOCTOSATEIBHO JI€1aTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.

[Toaxompl, 3aJ105)KkEHHBIE B COJIEpKaHKUE MPOrPaMMBbl Kypca, CO3/1al0T HEOOXOAUMBIE YCIIOBHS IS

CHUCTEMHOI'O0 YCBOEHHUS Yy4yalllUMHUCS OCHOB HayKu, s oOecreueHHus pPa3BHBAIOLIETO U

BOCIHMTHIBAIOLLIETO BO3JCHCTBUS OOyueHUsI Ha JMYHOCTh Yydamierocsi. @opmupyemble 3HaHUS

JIOJDKHBI CTaTh OCHOBOW CHCTEMBbl YOSKIEHUH IIKOJIBbHUKA, IIEHTPAIBHBIM SJIPOM €0 Hay4HOI'0

MHUPOBO33PEHUS.

Hcnonws3oBanue obopynoBanus «Touka poctay npu peanuzanuu ganHoil Ol mo3BomnseT co3narh

YCIIOBUS:

* JUIs pacIIMPEHHUs COJAEPKAHUS MIKOIBHOTO XUMUUYECKOI'0 00pa30BaHMs;

* JUIs TIOBBIIIEHHS IIO3HABATEIbHOM AaKTMBHOCTH OOYyYalOUIMXCSd B €CTECTBEHHO-HAyYHOMU
obnmactn; O pans pa3BuTuss JUYHOCTH peOEHKAa B Ipolecce OO0ydyeHUs XHUMHUHU, €ro
criocoOHoOCTeH, (OpPMUPOBaHMS U YAOBIETBOPEHHUS COLHMAIBHO 3HAYUMBIX HHTEPECOB H
MOTPeOHOCTEH;

* Ui paboThI C 01apEHHBIMHU IIKOJIEHUKAMH, OPraHU3alMK UX PA3BUTHS B PA3IMUYHBIX 00IaCTsX
00pa3zoBaTenbHON, TBOPUECKON NeATETLHOCTH.

[TporpaMma Kypca BHEYpOUHOM NesSTENIbHOCTH «XHUMHSI BOKPYT Hac» peajau3yercs B padoTe ¢

oOyyaromumucs 8-9 kmaccoB. B 2023-2024 yueOGHOM rofy 3amjaHMpOBaHO HpoBeaeHue 34

BHEYPOUHBIX 3aHITUN C IEPUOUYHOCTBIO 1 pa3 B HEJEIIO.



TuIbl BHEYpOUHBIX 3aHATHIA:

* M3y4YEHHE HOBOI'O MaTepHualla C JIEMEHTAMU UCCIIEI0BaHUS,

* KOMOMHUPOBaHHOE 3aHATHE-UCCIIEJOBAHUE (IKCIEPUMEHTANIbHOE M3Y4YEHUE U 3aKpeIUICHHUE
MaTtepuana),

* 0000mIeHNE U CUCTEMATH3AIMsI 3HAHUH ¢ IPUMEHEHNEM JIEMOHCTPAIIIOHHOTO KCIIEPUMEHTA,

* IpakTHyeckKas padoTa C 3J1eMEHTaMU UCCIIEI0BaHMUSL.

®DopMBI KOHTPOJIS

Kontpons pe3ynbTatoB 00ydenus B coorBerctBuu ¢ nanHoi Ol mpoBoautcs B hopme:

*  OKCHEPUMEHTAJbHBIX PA0OOT (BBINOJHEHHE MPAKTUYECKUX paboT, 1a0OpaTOpHBIX OIBITOB,
O00BsICHEHHE JEMOHCTPALIMOHHBIX ONBITOB, IPEIYCMOTPEHHBIX COJAEpKaHuEM Kypca); [
MUCHbMEHHBIX paboT Ha ocHoBe 3a1anuil KIIMOB a5 BBIIYCKHUKOB OCHOBHOM IIKOJIBL.

IINIAHUPYEMBIE PE3YJIbTATBI
OCBOEHUS KYPCA BHEYPOYHOM JEATEJbHOCTH
3aHATHS B paMKax IpOrpaMMbl HalpaBi€Hbl Ha OOECHeYeHHE JOCTUKEHHUS IIKOJbHUKaMU
CJICAYIOUIMX JINYHOCTHBIX, METANPEAMETHBIX U IPEAMETHBIX 00pa30BaTeIbHbBIX PE3YJILTATOB.
JIn4YHOCTHBIE pe3yJIbTAThI

OOyuarouuiics NOIYYUT BO3MOXKHOCTD U1 (POPMUPOBAHMS CIEIYIOLINX JIMYHOCTHBIX Y'Y /1

* OIIpeJIeTIeHNe MOTUBALIMM U3YYEeHUs yUeOHOro MaTepuaa;

* OIICHWBAaHUE YCBAaMBAeMOIo y4eOHOTOo MaTepuaia, UCXOMAsS W3 COIHMAJIBHBIX M JMYHOCTHBIX
IIEHHOCTEM;

* [IOBBIIIEHUE CBOEr0 00pa30BaTEIbHOIO YPOBHS M YPOBHS 'OTOBHOCTH K M3YYEHUIO OCHOBHBIX
HCTOPUYECKUX COOBITUM, CBA3aHHBIX C Pa3BUTHEM XMMHUU U OOIECTBA;

* 3HaHME [IPaBUJI IOBEACHUS B UPE3BbIYAITHBIX CUTYAlLIUIX;

* OIICHWBAHUE COIMATIBHON 3HAYMMOCTH MPOPECCUIA, CBSI3aHHBIX C XUMHEHH;

* BIIQJICHUE TpaBWJIaMH  0€30MacHOro OOpalleHHs C XUMHUYECKMMH BELIECTBAMH MU
000py/I0BaHUEM, MPOSIBJIEHUE IKOJIOTMUECKON KYJIbTYpPHI.

MertanpeamMeTHbie pe3yJIbTaThI

Pezynamuenvie

OO0yyaromuiics MoJIy4uT BO3MOKHOCTH /17151 GOPMUPOBAHUS CIEYIOIIUX PEryIsSTUBHBIX Y Y /I

* [IeJIenoJIaraHye, BKIIoYasi IOCTaHOBKY HOBBIX IieJiel, MpeoOpa3oBaHUe MPAaKTUYECKOM 3a1auu B
[IO3HABATENbHYIO, CAMOCTOSITEJIbHBIM aHaIW3 YCIOBHHM JOCTHMKEHMS LIEJIM HAa OCHOBE y4éTa
BBIJIEJICHHBIX YUUTENIEM OPUEHTHPOB JEUCTBUS B HOBOM y4eOHOM MaTepuale;

* [UIAHUPOBAHUE YT JTOCTHXKEHHUS LIETIeH;

* YCTaHaBJICHHUE II€JIEBbIX IPHUOPUTETOB, BBIACIECHUE aJbTEPHATUBHBIX CIOCOOOB JOCTHIKEHUS
1eJn ¥ BbIOOp Hanbosee 3¢ (heKTUBHOIrO crnocoba;

* YMEHHUE CAMOCTOSATEIBLHO KOHTPOIMPOBATh CBOE BPEMSI U YIIPABIIATH UM;

* YMEHHUE PUHUMATh pelIeHHsl B TPoOJIEeMHON CUTYaIlIH;

* IOCTAaHOBKA Y4eOHBIX 3aJ1a4, COCTAaBJIEHUE MJIaHA U MOCJIEI0BATEIbHOCTU JEHCTBHIA;

* opranuzanus pabo4ero MecTa Mpu BHIMOIHEHUH XUMHUUECKOTr0 AKCIIEPUMEHTA;

* IPOTHO3MPOBAHUE pE3yIbTaTOB OOYYEHHs, OLIEHHMBAaHME YCBOCHHOTO Marepuaia, OIeHKa
KauecTBa W YPOBHS TOJIYYEHHBIX 3HAHWW, KOppEKUMs IUlaHa M crocoba AelcTBUS Npu
HeoOxonumoctu. Ilo3nasamenshole

OO0yuaromuiics MOJy4YUT BOZMOXKHOCTB JUIs (POPMUPOBAHMS CIIEIYIOLINX MMO3HaBaTeIbHbIX Y Y /1

* IOMCK U BblJIeJIeHHE NH(OPMALINK;



* aHAJIM3 YCJIOBHM M TpeOOBaHWU 3aa4yu, BBHIOOP, COMOCTABJICHHE W OOOCHOBaHHUE CIIOCO0a
pelIeHns 3a/1a4y;

* BEIOOp Hamnbosnee 3(p(PEeKTUBHBIX CHOCOOOB PEIICHHS 337aydl B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHUI;

* BBIIBWJKEHHE U 00OCHOBAaHUE TMIIOTE3BI, BBIOOD criocoda e€ mpoBepKH;

* CaMOCTOATEIBHOE CO3/IaHUE AJTOPUTMA ACSATEIBHOCTH IPU PEIICHUH MPOOJIEM TBOPUYECKOTO H
IIOMCKOBOTI'O XapaKkTepa;

* YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHHIO U CBOMCTBaM;

* ONMCHIBAHME CBOMCTB: TBEPIBIX, JKUIKUX, TIa3000pa3HbIX BEIIECTB, BBIICJIEHUE UX
CYLIECTBEHHBIX IPU3HAKOB;

* U300pakeHUE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUUECKUX (POPMYIT U CYHIHOCTH
XUMHUYECKHX PEaKLUi ¢ IOMOIIBI0 XUMUYECKUX YPAaBHEHHI;

* IPOBEJICHUE HAOINIOJICHHI, ONMUCAHNE NMPU3HAKOB U YCIOBHM TEUCHHS] XMMHUYECKHX pPEaKIui,
BBINOJIHEHUE XUMMUYECKOI'0 HKCIEPUMEHTA, BBIBOJbI Ha OCHOBE aHajIM3a HaOJIOJCHUH 3a
HKCHEPUMEHTOM, pEUICHHE 3a/ay, NOJYyYeHHE XUMHUYECKOW HH(POpPMALUU M3 pasInYHbIX
HCTOYHUKOB;

* YMEHHE OPraHU30BbIBATh UCCIIEJOBAHUE C LIEJIBI0 IPOBEPKU IMIIOTE3;

* YMEHHUE JIeaTh yMO3aKI4YeHUs (MHAYKTUBHOE U 110 aHAJIOTHUN) U BBIBObI;

* yMeHHE OOBEKTHMBHO OLICHWBAaTh HH(POPMALMIO O BEIIECTBAX M XUMMUYECKHX IIpoleccax,
KPUTHYECKH OTHOCHTBHCS K TICEBIOHAYYHOU HH(POPMALINH.

Kommynuxamuenuvie

OOyuaromuiicss MOJyYUT BO3MOXKHOCTH ISt (DOPMHPOBAHUS CIEAYIOUIMX KOMMYHHKATHBHBIX

YV II:

* [I0JIJHO€ U TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUU C 3aJadyaMHM U YCJIOBUSMU
KOMMYHHKAIIUH;

* aJIeKBaTHOE UCIIO0JIb30BAHUE PEUEBBIX CPEICTB [T YUACTHUs B IUCKYCCUU U apTyMEHTAllUK CBOEH
MO3UIMH, YMEHUE MPEJCTABIATH KOHKPETHOE CO/IepKaHHUE C COOOIIEHUEM €ro B MMCbMEHHON 1
ycTHOM (hopMme, onpesiesieHne crocoO0B B3auMOJICHCTBUS, COTPYIHUYECTBO B MOUCKE U cOOpe
uH(pOopMaLnu;

* OIIpeJIelIeHHe CIOoCOO0B B3aUMOAECHCTBHSI, COTPYIHUYECTBO B MOUCKE M cOope MHPOpMaluH,
y4yacTHe B JUaJiore, IUIAHUPOBAHHE OOIIMX CIIOCOOOB paldOoThI, MPOSBICHUE YBa)KUTEIBHOTO
OTHOWICHHUS K IPYTUM Y4alIUMCS;

* ONIMCAaHWE  COJAEpXNaHMSI  BBIIOJHAEMBIX  JEMCTBUM ¢  1LENbl0  OPUEHTHPOBKU B
IIPEIMETHONIPAKTUYECKON JEATEIBHOCTH;

* YMEHHUSl YYUTHIBATh Pa3Hble MHEHUS U CTPEMHUTbCS K KOOPIMHALMU PA3IUYHBIX MO3MLIUN B
COTPYJIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHUE M MO3UINI0, apTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C
NO3ULMAMHU MApTHEPOB B COTPYAHUYECTBE NPU BBIpaOOTKE OOLIETro peleHHs B COBMECTHOU
JeSITEIbHOCTH;

* OCYLIECTBJISITh B3aUMHBI KOHTPOJIb UM OKa3blBaTh B COTPYJHUYECTBE HEOOXOAMMYIO
B3alMOIIOMOLIb;

* IJIJAHUPOBATh 00IIKEe crnocoObl padOThl; OCYIIECTBISATh KOHTPOJb, KOPPEKIHIO, OIEHKY
neicTBuil mapTHEpPaA, yMeTh yOexkaTh;

* HCIIOJIb30BaTh a/IeKBAaTHBIC S3BIKOBBIE CPEACTBA JUISI OTOOpa)K€HHs] CBOMX YYBCTB, MBICIEH,
MOTHBOB M MOTpeOHOCTEH; oTOOpaxkaThb B peud (onucaHue, OOBSCHEHHE) COAepKaHHE



COBEPIIIAEMBIX JICUCTBHUH, KaKk B ()OpME TPOMKOW COIMAIU3UPOBAHHON peuH, TaKk U B (popme
BHYTPECHHEH peuu;

® pa3BUBAaTb KOMMYHUKATUBHYIO KOMIICTCHIMIO, HCIIOJIB3YdA CpCACTBA YCTHOﬁ M TTMCHBMEHHOM
KOMMYHHMKallMM @pu paboTe C TeKCTaMH Yy4yeOHMKAa M JONOJHMUTENBbHOM JMTEpaTypoH,
CIIpaBOYHBIMU Ta6JII/II_[aMI/I, MpOABJIATH T'OTOBHOCTH K YBAXCHHUIO WHOM TOYKH 3pCHUA IIPpU
00CYX/I€HUH Pe3yIbTATOB BBIIIOJIHEHHOW PabOTHI.

IIpenmeTHble pe3yabTarbl Odyuarouuiica

Hayuumca:

* IPUMCHATH OCHOBHBIC MCTO/IbI ITO3HAHU: H3,6JHOI[GHI/IG, U3MCPCHUC, SKCIICPUMCHT,

* OIUCHIBATL CBOMCTBA TBépI[BIX, KUIKUX, ra3oo6pa3HHx BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
HPU3HAKH;

* PacKpbIBaTh CMBICJI 3aKOHA COXPAHEHMs MacChl BEUIECTB, aTOMHO-MOJIEKYJSIPHON Teopuu; *
pasnyaTth XMMHUYECKHE U (pU3MUecKHe sIBIICHUs, Ha3bIBaTh NPU3HAKU U YCJIOBUS IPOTEKAHUSA
XUMHUYECKHX PeaKluii;

* co0Oo1aTh NpaBuiia 0e30nacHoN paboThl IPU IPOBEJECHUH OIIBITOB;

* [I0JIB30BATHCA J1a0OPATOPHBIM 000PYIOBAHUEM H TTOCYIOH;

* [I0JTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH HX;

* XapakTepu3oBaTh (PU3NYECKHE M XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COEZIMHEHUH, IPOBOAUTH OMBITHI, HOATBEPKIAOIINE XUMUUECKIE CBOMCTBA M3yYEHHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

* PacKpbIBaTh CMBICI IOHATUS «PACTBOP», BBIYUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA
B PacTBOpPE, FTOTOBUTH PACTBOPHI C OIIPEACIEHHON MacCCOBOM J0JIEH PAaCTBOPEHHOIO BELIECTBA; ®
XapaKTepU30BaTh 3aBUCUMOCTh (DM3MYECKHX CBOMCTB BEIIECTB OT THIA KPUCTAUTHYECKOU
PELETKH, ONPEAEIATh BUJ XMMUUYECKON CBSI3U B HEOPIaHUYECKUX COCIMHEHMSIX;

® paCKpbeIBaTb OCHOBHBIC ITIOJIOKCHUA TCOPHUU BHGKTpOHHTHHGCKOﬁ Jucconuanuu, COCTaBJIATH
YPaBHEHMSI 3JIEKTPOJIMTUUECKON JAUCCOLMAIMM KUCIIOT, LIeJIouei, colel U peakuuil HOHHOTO
oOMeHa;

® paCKphIBaTh CYIIHOCTb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pealqmﬁ, OnpeaciIiaATb OKUCIIUTEIIb
Y BOCCTaHOBUTEIIb, COCTABIIATh YPABHEHMS OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIM;

* Ha3bIBaTh (DAaKTOPHI, BIMAIOLINE HA CKOPOCTh XUMUUECKON PEeaKLny;

* XapaKTEpU30BaTh B3aWMOCBS3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHM HEMETAJJIOB U
METAaJIJIOB;

¢ IPOBOAUTE ONBITHI IO MOJTYUYCHUIO U U3YUCHUIO XUMHWYCCKUX CBOMCTB Pa3IMYHBIX BCUICCTB,

* IPaMOTHO O00pallaThCsl C BELIECTBAMU B IOBCEIHEBHOW XU3HU. OOyuarouwquiica noayuum
603MOMCHOCHb HAYYUMBCA:

® BBI/IBUTATb U MPOBCPATH SKCIICPUMCHTAJIBHO I'MIIOTE3bI O XUMHUYCCKUX CBOMCTBAxX BEUICCTB Ha
OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMUYECKHE PEaKIIH, O XapaKTepe
Y MPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKIIHIA;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOEHUI0 U CBOICTBaM, YCTaHaBIIMBATh
IIPUYNHHOCIIEACTBEHHBIE CBSI3U MEX]ly JAaHHBIMU XapaKTEpUCTHUKAaMH BEILIECTBA;

* COCTAaBJIATh MOJIEKYJSIPHBIE W TIOJHBIE HOHHBIE YPAaBHEHUS II0 COKPALIEHHBIM HOHHBIM
YpaBHEHUAM;

¢ IIPOTHO3UPOBATH CIOCOOHOCTD BCIICCTBA MPOABIIATE OKUCIIUTEIIBHBIC NI BOCCTAHOBUTCIIHHBIC
CBOICTBA C yUETOM CTENEHEN OKHUCIEHUS DJIEMEHTOB, BXOSINX B €r0 COCTaB;

* BBIJIBUTATh U IPOBEPATH IKCIEPUMEHTAIIBHO TUIIOTE3BI O PE3YJIbTaTax BO3AECHCTBUS Pa3IMYHbIX
(bakTOpoB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOM peaKkiuu;



* HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JJS JKOJOTMYECKM TpPAaMOTHOTO TIOBEIEHHUS B
OKpYKarolleH cpee;

¢ UCII0JIB30BAaTh HpI/I06peTéHHLIC KIIFOYCBBIC KOMIICTCHIHWU IIPU BBIIIOJHCHHUU ITPOCKTOB U
peleHnn y4eOHO-UCCIeI0BaTENbCKUX 3alad M0 M3YyYEHUIO0 CBOWCTB, CIIOCOOOB MOJIYYEHHS U
pacro3HaBaHUs BEIIECTB;

* 00BEKTHUBHO OLICHUBATh I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

* OCO3HABaTh 3HAUYEHHE TEOPETUYECKUX 3HAHUU MO XHUMHUHU [JISl MPAKTUYECKOW AEsITeNbHOCTU
YeJI0BEKa,;

¢ CO3J1aBaTb MOACIIM M CXCMbl IJId PCIICHHA yqe6HHx 1 IIO3HABAaTCJ/IBbHBIX 3aJa4d, IIOHHUMATb
HEO0OXOIUMOCTh COOJIOICHUS ITPEITUCAaHI, TpeylaraéMbIX B MHCTPYKIUSAX IO UCIIOIb30BAHUIO
JIEKapCTB, CPEIACTB OBITOBOM XUMHUH U JIP.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ne KonnuectBo
/11 Tema 4acoB

1 MeToapl u3yueHUS BEIIECTB W XxuMudeckux sBieHudd. Ludposas 4

naboparopus «Touka pocta». DKcIiepUMEeHTaIbHbIE OCHOBBI XUMUHU.

2 | llepBoHauanbHble XUMHUECKHE MOHATHS. CTpOeHHE BellecTBa 5

3 | PactBopsI 5

4 | OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEeIMHEHUI 5

5 | Teopust 3MEKTPOIUTHUECKON TUCCOIUAIIIN 5

6 | XUMHYECKHE peaKIuu 4

7 | XuMHuecKue JIeMEHTHI (CBOICTBA METANIOB, HEMETAJNIOB M X 6

COCTMHCHUH).

BCEI'O 34







Ne

Tema 3angaTus
/1

Coneprxanne

LleneBas ycTaHOBKa
ypoka

Konso
qacoB

[Inanupyemsie pe3yabTaThl

Hcnonbp3oBanue
o0opynoBaHUS

Jara

Tema 1. MeToab! n3y4yeHus BelecTB M XuMn4yeckux sBjaeHuil. Hugposas nadoparopus «Touka pocta». IKcnepuMeHTAJbHbIE OCHOBBI XUMHH. (4 Yaca)

1 | Meronsl no3Hanus B | 3HakomctBO ¢ LIJI. JlaTumkw. 3HAKOMCTBO C 1 | Honyuuts npeacraBnenue 00 | Kommnwtotep ¢ [1O LJI. 04.09
xumun.  Uudposas | Lludposoit Mukpockor. OCHOBHBIMH METOJAMU YCTpPOMCTBE U MPUHIIUIIE MynpTUAATYUK O
naboparopus TP HayKHU JeicTBUS TU(POBBIX xumun. Ludposoit

JTATYNKOB MHUKPOCKOII

2 | Uzyuenne crpoenus | [Ipakruueckas padora Ne 1 3HAaKOMCTBO C 1 | YMeHnue noan30BaThCs JlaTuuk TemnepaTypbl 11.09

IJIAMEHH «/3yueHne CTpOEHHS TITTAMEHID OCHOBHBIMH METOJAMU HarpeBaTeIbHBIMU MPUOOPaMu | (TepMONIapHBIN),
HayKH CIIUPTOBKA

3 | ®usnueckue JlaGopatopusrii onbIT Ne 1 «Jlo kako#| [ate npeacraBnenue o| 1 | Onpenensitb BO3MOXHOCTh Jatuuk TemmnepaTypsl 18.09

sieHus. HarpeBanue| TeMIeparypbl MOJKHO HarpeTh TOYHOCTHU U3MEPEHUN MIPOBEICHUSI PEAKIHI U (TepmormapHsrii),
BemecTB. Kunenue. BEILIECTBO?» UH(PPOBBIX JATINKOB MPOIIECCOB, TPEOYIOITUX CIIMPTOBKA, TEPMOMETP.
Hcnapenue. JlabopaTopHsrii onbIT Ne 2 1 aHAJIOTOBBIX HarpeBaHus. Y MCHHE
«/3Mepenne TemrepaTypbl KUIeHus: | TPUOOPOB BBIOUpATH IPUOOPHI IS
BOJBI C IOMOLIBIO TaTUNKa MIPOBEJICHUS U3MEPEHHUIH,
TEMIIEPATYPBl U TEPMOMETPA» TpeOYIOLIMX TOYHOCTH
MTOKa3aHuM.

4 | ®usnveckue JlaGopartopHslii onbIT Ne 3 Cdopmuposatb 1 | 3narp mporeccsl, JaTtuuk TemmnepaTypsl 25.09
senenust. [Lnasnenue,| «Onpeenenue Temmeparypst MpeJICTaBJIICHUE O MPOTEKAIONIHE MPH TTaBIEHUH | (TepMOIIapHBIil),
KpUCTaJITH3AIHS IJTaBJICHUS ¥ KPUCTAITU3AINH TeMIeparype BEIIECTB U UX CIIUPTOBKA

MeTaJlIa» TUIaBJIEH. , KpUCTAJUIU3aLH
obpaTuMocTH
IUIABJICHUS H
KpUCTAJUTM3aLH
Tema 2. IlepeoHavanbHble XMMHYecKHe NOHATHA. CTpoeHHe BelecTBa (5 4acoB)
5 | Yuctsle BemectBa u | Jlabopatopuslil onbiT Ne 4 OKCepUMEHTAIILHOE 1 | YMmers oTiinyarth Hatuuk 02.10
cMecH «Ormpenenenne BOAOIPOBOTHON U oTpezeNeHIe BOJIONIPOBOJIHYIO BOJY OT 3IEKTPOTPOBOTHOCTH,
JUCTUIITMPOBAHHOU BOJIBI» JUCTUILTMPOBAHHOU U JIUCTUIIMPOBAHHOMW, 3HATH, ru(pPOBOH MUKPOCKOII
BOJIOIIPOBOJTHOM BOBI MOYeMy IS TPOBEICHHS
9KCIEPUMEHTOB HCIOIB3YIOT
JUCTWUIMPOBAHHYIO BOLY
6 | Xumuueckue JleMOHCTpaltmoHHbIHM SKcriepuMeHT | M3yueHue 1 | YmMets otnmuath pusnveckue | JlaTdauk TeMiepaTypbl 09.10

SIBIIEHUS (TPU3HAKU
XUMHUYECKUX
peaxmuii)

Ne 1 «Brigenenue 1 HOIJIOIIEHHE
TeIula — MPU3HAK XUM. PEAKLIUN

XHMHYECKUX SBICHHI

IMPpOUECCChI OT XUMUYCCKUX
peakiuit

IJIATUHOBBIN




7 | IIpocteie u cnoxHble | JleMOHCTpAlMOHHBIHN SKciepuMeHT | M3ydyeHue siBneHui 3HaTh, 4TO npu npotekanun | [Tpubop st onbITOB © 16.10
BEIIeCTBa Ne 2 «PasnosxeHue BOIbI MIPU pa3noKEeHUN peakuuii MOJIEKYJIbI BEIIECTB | NEKTPUYECKUM TOKOM
3NEKTPUIECKUM TOKOM» CJIOXHBIX BELIECTB paspylarTCcs, a aTOMbI
COXPaHSIOTCS (IS BEIIECTB C
MOJIEKYJISIPHBIM CTPOCHHUEM )
8 | 3akoH coxpaneHust | [leMOHCTpallMOHHBIN SKCIIEPUMEHT | DKCIIEPUMEHTAIbHOE 3nath popMynupoBKy 3akoHa | [Tpubop mis 23.10
MAacchl BELIECTB Ne 3 «3akoH coxpaHEeHHs MacChl JIOKa3aTeNbCTBO Y YMETh IPUMEHSTH €r0 Ha JIEMOHCTpALINHU 3aKOHA
BELIECTB» JIEHCTBUS 3aKOHA MIPaKTHUKE, IPH PEIICHUU COXPaHEHUS MacChl
pacU€THBIX 33124 BEIIECTB
9 | Crpoenue BemecTBa. | JleMoHCTpauOHHBIH onBIT Ne 6 IloxazaTh YMeTh onpenenars TUI JlaTuuk TemnepaTypbl 13.11
Xumuyeckas CBA3b. «Temneparypa I1aBiIeHUS BEMIECTB | 3aBUCUMOCTD KPUCTAJUIMYECKHUX PEIIETOK IJIATUHOBBIM, TATUUK
Kpucrammueckue C Pa3HbIMM THUIIAMH (U3NUECKUX CBOHCTB 10 TeMIIECPaType MIABJICHUA TEeMIIEPaATYpPhbl
pELIETKA. KPUCTAJUIMYECKHUX PEILIETOK BEILIECTB OT THUIIA TEPMOIIAPHBII
XUMHYECKOH CBSI3U
Tema 3. PacTBopslI (5 yacoB)
10 | PacTBopBI. JlaboparopHsrii onbIT Ne 5 HUccnenoBate Nmets mpepcraBnenne o JlaTuuk TemnepaTypsl 20.11
PactBopumMocTs «M3y4yeHne 3aBUCHMOCTH 3aBUCUMOCTD Pa3HOH 3aBUCHUMOCTHU IJIATUHOBBIM
pPacTBOPUMOCTH BEILLIECTBA OT PacTBOPUMOCTH OT PacTBOPUMOCTH BEILLIECTB OT
TEeMIIEPaTypb» TEeMIIEPATypBI TEMIIEPATYPHI
11 | HacelmeHHsle 1 JlaGopartopHsiii onbIT Ne 7 Cdopmuposatb Nmets npepcraBnenne o Jatuuk TemnepaTypbl 27.11
HEPECHILCHHbIE «ITepechlleHHBII pacTBOP» TIOHATHA O paCTBOPaX Pa3IMYHOM HACKIILEHHOCTH TUIATUHOBBIN
pacTBOpLI «pa30aBICHHBIN, pacTBOpa pacTBOPSIEMbIM
«HACBIICHHBINY, BEIIECTBOM
«TI€PECHILICHHBIN
12 | PocT kpucTamios. JlaGopatopHslit onbIT Ne 6 IToxa3zaTth ‘YMeTh UCTIONb30BaTh Hudposoi MEUKpOCKOT 04.12
Kpucramnoruaparer | «Habmronenue 3a poctom 3aBUCUMOCTD M(GPOBOH MUKPOCKOIT JIJIst JaTunk Temmnepatypol
kpuctaiuioBy JlabopaTopHsrii onpiT | PACTBOPUMOCTH OT M3ydeHus: GOpPMBI IJIATHHOBBIN
Ne 8 «Omnpenienenne TemnepaTypbl TCMIICPATYPBI. KpUCTAJUIOB. 3HATh O
Pas3oKeHHs] KpUCTAIIIOTHAPATa Coopmmposars CIOCOOHOCTH
fomsTHe KPHUCTAIOTHIPATOB
«Kpucramamoruapar

paspymarbcs mpu
HarpeBaHUU




13 | Konuentpamus [IpakTuueckas padora Ne 3 CdopmupoBatb YMeTh onpenensiTs JlaTuuk ontryeckon 11.12
pPacTBOPOB. «Onpenienenne KOHIEHTPALUK NpeaCTaBICHUEC O KOHIICHTpPAIMIO pacTBOPa, MJIOTHOCTHU
MaccoBast 70t BEIIECTB KOJOPUMETPUUECKIM KOHLCHTPALIUH HCIIONB3YS] HHCTPYKLIHIO
pPacTBOPEHHOTO METOOM IO KaJTHOPOBOYHOMY BEIICCTBA U
BCIIECTBA rpaguKy» KOJIMYECTBEHHOM

aHanm3e

14 | Monspaas [IpakTuueckas padota Cdopmuposatb YMeTs onpenensiTs Becsl, pazHoBechl, 18.12
KOHINCHTpau:A «ITpuroroBieHue pacTBopa ¢ IIPEICTaBICHUE O KOJIMYECTBO BEIIECTBa/MacCy | MEpHBIE KOJIObI, MEPHBII
pacTBOpa 3a1aHHOM MOJIIPHOM KOHLIEHTPaL1H BEIIECTBA U KOJIMYECTBO BOABI | LIMIIMHID

KOHIIEHTpaLuen» BEIIECTBA U IUISL IPUTOTOBJICHUS
KOJINYECTBEHHOM pacTBOpPOB 3aaHHOU
aHanmse KOHIICHTPAIH
Tema 4. OcHOBHBIE KJIACCHI HEOPrAaHUYECKHUX cOeMHeHuH (5 4yacoB)

15 | Knaccet JIeMOHCTpallMOHHBIN SKCIIEPUMEHT | DKCIEPUMEHTAIBHO 3HaTh 0OBEMHYIO JTOJIIO [pubop s 25.12
HEOPraHUYECKUX Neo 4 «Ompenienenue cocraBa OIIPEEIIUTh COCTaBHBIX 4acTeHd BO31yXa OIIpeeIICHHs COCTaBa
coeauneHuii. CocTaB | BO3ILyxa» coJiepKaHue BO3/yXa
BO3/IyXa KHCJIOPOJIa B BO3AyXE

16 | Kmacce [IpakTuyeckas padora Ne 2 CuHTe3 conu u3 YMeTs NpoBOJUTH HudpoBoit MUKpOCKOT 15.01
HEOPraHNYCCKUX «HonyquHe MEAHOTO Kyr[opoca» KHCJIOTBI U OKCHU A HpOCTeP'IHIHe CUHTE3bI
COCIMHEHHH. MeTasa HEOPraHMYECKHUX BEUIECTB 110
Kucnotsr WHCTPYKLIUU

17 | Knaccsl [IpakTnueckas padora Ne 4 Cdopmuposatb Ymets onpenensats pH Hatunk pH 22.01
HEOPraHUYECKUX «Ormpenenenne pH pactBopoB npexacrasienue o pH pacTBOpOB
COEIMHEHUH. KHCJIOT U MISJIOYeii» CpeJibl Kak
OcHoBaHus XapaKTEPUCTUKHU

KHCIIOTHOCTH
pacTBopa

18 | Bomoponuslii JlaGopatopHslii onbIT Ne 9 Cdopmuposatb IIpuMeHATs yMeHUs 10 Hatunk pH 29.01
okasareJb «Onpeznenenne pH pa3nuyHbIX cpeny | NpeAcTaBIeHUE O omnpeneneHuo pH B

mkane pH MPaKTUIECKON AEATENbHOCTH
19 | Heiitpanuzanus JlaGopatophslii onbIT Ne 10 OKCIEpUMEHTAIIBHO IlornMate CyniHOCTh Hatuuk pH, nozarop 05.02

«Peakuus HeUTpanu3aum.
JleMOHCTpaITMOHHBINA SKCIIEPUMEHT
Ne 5 «Temnnosoii adpdekt peakiym
TUAPOKCUJIA HATPHUSI C YTIECKUCIBIM
ra3zom»

J0Ka3aTh XUMUYECKHE
CBOMCTBA KUCJIOT U
OCHOBaHHH

Ipolecca HeUTpaau3auy u
MIPUMEHSTH TPOIIECC
HEWUTpaJIN3alMy Ha MPAKTUKE

00BEMA KUIKOCTH,
OropeTKa, TaTInuK
TEMIIEPATYPHI
[IJIATUHOBBIN, JATYUK
JIABJIEHHMS, MEIIAJIKa




Tema 5. Teopust 3J1eKTPOJTUTHYECKOH AUCCONUANNH (5 YacOB)

20 | DnexrpoauTtrucckas | JeMoHCTpanmnOHHBIH onbIT Ne 1 IToka3atk, 4TO 3HaTh, YTO PACTBOPCHUE — JlaTymk Temmeparypsl 12.02
TTACCOTTHAITHIS «TermmoBoit 3pdeKT pacTBOpEHUS pPacTBOPCHHE BEIICCTB (HU3UKO-XUMHYECKHUH Mporiece | IIATHHOBBIN
BEIIECTB B Bojie» JlabopaTopHBbIii UMeeT psifl IPU3HAKOB 3HATh, KAKOE BIIMSHIE
onbIT Ne 1 «BnustHue pacTBOpUTENs | XUMHUUYECKOW peaKiyH, OKa3bIBaeT BOJA Ha
Ha IUCCOIHAIIHUIO» " paCTBOPUTCIIb OUCCOLIMALIMIO BEIIECTBA
BrusieT Ha D]
21 | DAEKTPOIHTHL. [IpakTuueckas padora Ne 1 BBenenue nonsaTuit YMeTh dKCTIEpUMEHTAIBHO Jatuuk 19.02
HeonekTponutsl «DIEKTPOIIUTHI U HEDNEKTPOIIUTED | «IIEKTPOJIUT K OTIPENIENATh JIEKTPOIUTEL M | AJIEKTPONPOBOAHOCTH
«CHEDIEKTPOJIUT» HEBJICKTPOIIUTHI
22 | CunbHble ¥ cnabbie | JlabopatopHbIit ombiT Ne 2 DKCIepUMEHTAITLHO YMeTh onpenensars CuiibHble | JlaTumk 26.02
AIIEKTPOJIHUTHI «CHIIbHBIE U ClIa0bIe 2JIEKTPOJIUTBIY | BBECTH MOHATHE U cnalble JEKTPOIIUTHI C 3JIEKTPOIPOBOAHOCTH
«ca0BIi 3TEKTPOIUT MOMOIIBIO 1aTYNKA
3JIEKTPOIPOBOAHOCTH
23 | Huccoumanus conel, | YpaBHeHus D/ Ornpeaenars Kiacchl YMeTh 3aIIUCHIBATE Hatuuk pH Munukatopsr | 04.03
KHUCIIOT, OCHOBaHUH BELLECTB C TOUKHU ypaBHeHus /] kucnor,
3penust D/ COJIeH, OCHOBAHHI
24 | T'maponu3 coneit [IpakTnueckas padora OKCHepUMEHTAIILHO 1 | Ymers u3mepsats pH Hatauk pH 11.03
«I'maponus conei» BBECTHU TIOHATHUE PacTBOPOB COJIEH U
«THIIPOJIN3 COJE OOBSICHATH PE3YIBTATHI
Tema 6. Xumuueckue peakuuu (4 yaca)
25 | Peakiun HOHHOTO OOMEHa JlaGopatopHslit onbIT Ne 4 Hccnenosats 1 | [IpumeHsATH 3HAHUS O Jatauk 18.03
«B3auMopencTBie THAPOKCHIA 0COGEHHOCTH peaKkuy HEUTpaIM3aluu B | 3JIEKTPONPOBOJAHOCTH,
0apusi ¢ CEpHOIT KHCIOTON TPOTCKAHUA peaKIiu WHBIX yCJIOBUSX J103aTop 00BEMaA
JlaGopatopHsrii onbiT Ne 5 HEHTPATTH3ATH. 3HaTh, 4TO BCE KHJIKOCTH, OFOpeTKa
<<O6pagoBaHHe coJIen Iloxasars obpasosarme pacTBOpHUMBIE B BOJIE COJIN
HOHOB IIPpH peaKIun
AMMOHHS» AMMUAKA ¢ KHCOTAMI SBIISIFOTCS CHIIEHBIMHU
3IIEKTPOJINTAMU
26 | OxucnuTenbHOBOCCTaHOBUTENBHBIE| JIabopaTopHsii ombIT No 6 Nzydenune 1 | Umerts npencrasnenne o | Jatumk remneparyper | 01.04
peakiuu (OBP) «Mzyyenue peakiun OKHCTTUTEIIBHO- TerioBoM 3 dexte TJIATUHOBBIN
B3aMMO/ICHCTBHS Cy/Tb(uTa BOCCTaHOBUTEJBHBIX OKHCJIUTEIIBHO-
HaTpu: € IIEPOKCHIOM MPOLIECCOB, BOCCTaHOBUTEJBHBIX
BOZIOpOAAY MPOTEKAKOLIUX C peakiuit

BBIACIICHUEM SHCPIrUun




27 | OxucnutensHOBOCCTaHOBHUTENbHBIE| JlabopaTopHsIii ombiT No 8 KonmnuectBenno 3HaTh, 4YTO METAJIBI JlaTauk HanpspKeHUs 08.04
peaxuuu (OBP). Meton «CpaBHHUTENBHAA 0XapaKkTepU30BaTh SIBJISIFOTCS
AIIEKTPOHHOTO OanaHca XapaKTepUCTUKA BOCCTaHOBUTEJIBHYIO BOCCTaHOBHUTEIISIMH C
BOCCTaHOBUTEIbHOU CITOCOOHOCTH METAJIJIOB pazHoit
CIIOCOOHOCTH METAJIJIOBY BOCCTaHOBUTEILHOMN
CIOCOOHOCTBIO
28 | Xumnueckue peakuuu. CkopocTs | JlemoHcTpannonHabie onbIThl Ne| M3yunTh 3HaTh 3aBUCUMOCTb [Tpubop s 15.04
XUMHYECKOM 2 «3ydenue BIUASHUS 3aBUCHUMOCTDH CKOpPOCTH pEaKIu OT WITIOCTpaluu
peaxkuu pa3nuYHbIX (PAKTOPOB HA CKOPOCTH PEAKLUHU OT pasnuYHbIX PAKTOPOB — 3aBHCHUMOCTH CKOPOCTH
CKOPOCTb PEAKIINN pasIn4HbIX (PaKTOpoB TeMIIepaTyphl, XMMUYECKOM peakuuu
KOHLIEHTPAaL1H OT YCJIOBUH
pearupyommx BenecTs,
KaTaJn3aTopa, IpUpPOIbI
BEIIECTB, IUIOIIAIH
COIIPUKOCHOBEHHUS
BEILIECTB
Tema 7. XumMuuyeckue 3j1eMeHThI (CBOHCTBA METALJIOB, HEMETAJLJIOB M UX coeIMHeHnH) (6 YacoB)
29 | Hemeramnsl. ['anorensl. ConsiHag | JleMoHCTpalimoHHBIH onbIT No | DKCIIeprIMEHTaIbHOE 3HaTh PuznyecKue u Arnmapar ans 22.04
KHCJIOTa 3 «M3yuenne pu3NIECKUX U U3y4YeHHEe PU3HUECKUX XUMHUYECKHE CBOHCTBA HPOBEICHUS
XMMUYECKHUX CBOWCTB XJIOPa» | U XUMHYECKHX raJlorTeHOB. YMETh XMMUYECKUX MPOLIECCOB
CBOMCTB XJIOpa 3aIMCBhIBATh YPABHEHUS (AITXP)
peaKnii rajJOreHoB C
MeTaJlIlaMH, HeMeTaJulaMu
30 | Hemeramnsl. JlaGopatopHslii onbIT Ne 9 OKCIEpUMEHTAIIBHO 3HaTh, 4TO pacTBOP [Ipubop Kupromkuna. | 29.04
Ammuak «OCHOBHBIE CBOMCTBA JI0Ka3aTh ammuaka B Bojie — c1abprii | Jlarunk
aMMMaKa» OPUHAJICKHOCTD BJIEKTPOJIUT. Y METh 3JICKTPOIIPOBOJIHOCTH
pacTBopa aMMHaKa K OIIpeNeNIATh 3TO CBONUCTBO C
ClIabBIM MOMOIIBIO TaTYNKA
DIIEKTPOTUTAM 3JIEKTPONPOBOIHOCTH
31 | Metamnsl. Kansumii. Coenunennst | Jlabopatopustii ombit Nel 1 DKCepUMEHTAITEHO 3HaTh CBOWCTBA JaTtank 06.05
KaJIbIHs «B3anmoaencTBre YCTaHOBUTh COCIMHEHMH KaNbIlus U ero| JICKTPOIPOBOAHOCTH,

H3BECTKOBOM BOJIBI C
YIJIEKUCIIBIM Fa30M»

oOpa3oBaHme cpenHei
Y KHCJION conu

3HAYEHHE B NIPUPOJE U
YKU3HH YeJIOBEKa

MeIIaaKa, Ipuoop s
IOJIy4YEHHUA

ra3oB




32 | Metamnsl. XKenezo JlaGopatopHsiii ombiT Ne 12 Hccnenosats mporecc 3HaTh, 4TO MPOLECC JlaTauk naBneHus 13.03
«OKuceHe xemue3a BO AIIEKTPOXUMHUUECKON KOPPO3UHU METAJIOB
BJI&KHOM BO3IIyXe» KOPPO3HUH Kele3a B MPOTEKAET B IPUCYTCTBUH
BO3/1yXe BOJIBI U KUCIIOPOAA. 3HATh
(haKTOpBI, yCKOPSIOIIHE
Ipo1ecc KOPPO3UH
33 | Oprannyeckre BeleCTBa. [IpakTnueckas pabota OKCIEepUMEHTAIIBHO Wwmets npeacrasienue o | Hartuuk temnepatypsl, | 20.05
KyJ‘II/IHapHBIe IIPOLECCCHI <<KyJ‘II/IHapHLIe IIPOLIECCHI» YCTaHOBHUTH, KaKnue KapaMeinu3anuuy, repeaadec | rnecyaHasa 6aH5{,
IIPOLECCH IPOUCXOAAT Teruia B KapTodeure, nabopaTopHas rnocyaa
IIPY IPUTOTOBJICHUH MIOBEJICHUHU Maciia Ipu
TITITA HarpeBaHuH, Gpputope
34 | KayecTBeHHbIe [IpakTryeckas padota OKCHepUMEHTAIILHO YMeTs NpoBOJUTH Arnmapar ans 27.05
peakuun «KavecTBeHHBIEC peakluy JJisl | ONPEACIIUTh Ka4eCTBCHHBIC peaKINU MMPOBCACHUA

OIIpe/IeIeHHs] HIOHOB B
pacTBope»

cofiepyKaHNe KaTHOHOB
Y aHHOHOB B
pacTBOpax

XUMUYECKUX PEaKIUi

(ATIXP)







