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[losicauTenbHas 3anucka

Pabouast mporpamma 1Mo BHEYPOYHOH JIEATEIHHOCTH «Y IMBHUTEIbHAS XUMUS» B paMkax «Todka pocrtay
8-9 xmaccel pa3paboTana B cooTBeTCTBUU ¢ DeaepalabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00111ero 00pa3oBaHuUs.
[Tporpamma «YAMBUTENbHAS XUMUS» UMEET €CTECTBECHHO-HAYYHYIO HANpaBJICHHOCTh M MPEICTABISIET COOOM
BAapUaHT MPOrpaMMbl OPraHU3alMi BHEYPOUHOH EATEIbHOCTHU LIKOJbHUKOB.
[Tporpamma cocraBieHa ¢ yueToM TpeOoBaHUH (erepabHBIX rOCYIapCTBEHHBIX CTAHJAPTOB U COOTBETCTBYET
BO3PACTHBIM OCOOCHHOCTSIM.

1. Meroau4yeckux pPEKOMEHIAIMH 10 CO3MaHUI0 ¥ (DYHKIIMOHHPOBAHUIO B 00mIe0Opa3oBaTeIbHBIX
OpraHu3alusaX, Pacloj0KEHHBIX B CEIHCKOW MECTHOCTH M MalbIX TOpOAax, LEHTPOB 0Opa3oBaHUs
€CTECTBEHHO-HAyYHOM M TeXHoJiornyeckoil HampaBiaeHHocTel («Touka pocta») (YTBEp>KIEHbI
pacniopsbkeHrneM MuHucTepcTBa npocsemnienus Poceuiickoit ®eneparyn ot 12 saBaps 2021r.Ne P-6)

2. Jlns paspaboTku paboueil mporpaMMbl HCHOJIB30BAIOCH METOJMYECKOoe Tocobue «Peammzarus
00pa3oBaTeNbHBIX MIPOTPaMM €CTECTBEHHOHAYYHOW U TEXHOJOTHYECKON HAMPABJICHHOCTEN MO XUMHH C
HCIIOJIb30BaHUEeM 00opynoBaHus 1eHTpa «Touka pocra». ABtopsl: I1.U. becnanos, M, B., lopodeen
Mockga,2021

[Iporpamma cmoco6¢cTByeT (GOPMHUPOBAHWIO TPEAMETHBIX W YHUBEPCAIBHBIX CIOCOOOB JEHCTBHIA,
CaMOOpPraHU3allii, CAMOPETYISIIIMY, Pa3BUTHIO NTO3HABATEILHON 1 3MOIIMOHAILHON cepbl TUYHOCTH peOEHKa,
o0ecneynBaronX BO3MOKHOCTD MPOJIOJIKEHHSI 00pa30BaHusl B OCHOBHOM HIKOJIE.

AKTyallbHOCTh pa3paOOTKM W CO3JaHMsl JAHHOM mporpaMMbl OOYyCJOBJIIEHa TEM, YTO MporpaMma
MpelycCMaTpUBaeT CO3/IaHHE YYallUMUCA MalbIX M OOJBIIMX IPOEKTOB, OCHOBAHHBIX Ha HHTEpecax u
MOTPEeOHOCTAX pedsIT, HAllPaBICHHBIX HA BOBJEUEHHE HKCIEPHUMEHTA, MO3BOJISIONIErO MOJy4YaTh JOCTOBEPHYIO
nH(pOPMALIMI0O O MPOTEKAHWU TeX WIM HHBIX XHMHUYECKHX MpPOLIECCOB, O CBOMCTBax BemecTB. Ha ocHoBe
MOJIyYE€HHBIX 3KCIIEPUMEHTAIbHBIX JAHHBIX 00ydaeMble CMOTYT CaMOCTOSATENBHO JeNlaTh BBIBOJbI, 0000IIaTh
pe3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyleT CrnocOOCTBOBAaTh MOBBIINIEHHWIO MOTHUBALIUU
oOyueHusl MIKOJbHUKOB B AMHAMUYHYIO y4eOHO-TIO3HABATEIbHYI0 M HCCIENOBATENIbCKYIO NEATENbHOCTh, Ha
pa3BUTHE UHTEIJIEKTA, IPUOOPETEHNE MPAKTHUYECKUX HABBIKOB CAMOCTOATEIBHON JESITENbHOCTH.

[Iporpamma  «YauBuTENbHAsS  XUMHs»  MpeJHa3HaueHa s OOY4YaloIIMXCs, HHTEPECYIOUIUXCS
UCCIIeIOBATENIbCKON JICATEIbHOCTHIO, U HAlpaBiieHa Ha (JOPMHUPOBAHHUE y YUAIIUXCS YMEHUS MOCTAaBUTh LEb U
OpraHu30BaTh €¢ JOCTHUKEHHE, a TAaKXKe KPEaTUBHBIX KaueCTB — FMOKOCTh yMa, TEPIUMOCTb K MPOTUBOPEUUSIM,
KPUTHYHOCTh, HAJIMYHE CBOETO MHEHUSI, KOMMYHUKATUBHBIX KaueCTB.

I'maBHas 1enb: pa3BUTHE CIOCOOHOCTEH KaXKIOT0 YUYEHHKA M BBISIBJICHHE HanboJiee CIOCOOHBIX K XMMHUECKON
NEeSITeIbHOCTH YYalTuXCs.

3amaun:

. peanu3aiysi OCHOBHBIX 00Ie00pa30BaTEeNbHBIX MPOrpaMM [0 YY4EOHBIM TpEJMETaM ECTECTBEHHO-
HAy4YHOW HAINpaBICHHOCTH, B TOM YHUCIIC B paMKaX BHEYPOYHOH IEATEIBHOCTH OOYYaroIIUXCs; ©
pa3zpaboTka W peanu3allvs Pa3HOYPOBHEBBIX IOMOJIHUTEIBHBIX OOIIE00pa30BaTENbHBIX MPOTPAMM
€CTECTBEHHO-HAYYHON HAIMpPaBIEHHOCTH, a TaKXKe HMHBIX MPOrpaMM, B TOM YHUCJIE€ B KaHUKYJISPHBIN
MePUOJ;

. BOBJICUCHHUE yJAIIUXCS U MEJAarOTMUeCKUX paOOTHUKOB B IPOEKTHYIO JIEATEIbHOCTS;

. MOBBIIIIEHUE MPO(PECCHOHAIBHOTO MaCTEPCTBA MEJArornuecKux paboTHUKOB, PEaM3YIOIINX OCHOBHBIC

U JIOTIOJIHUTENbHBIE 00I1e00pa30BaTeIbHBIE POTPAMMBI .

JlesITensHOCTHBIN MOIX0 — OCHOBHOM CIOCO0 MOTyYeHHUs] 3HAHUH.

Pemenue 3amay — rmaBHBIA crioco0 ocmbicieHus mupa. [Ipu 3ToM pazHOOOpa3HbIe 3HAHUS, KOTOPHIE
MOTYT 3alIOMHHUTD U MOHATH IKOJbHUKHU, HE SBJISIOTCS €IMHCTBEHHO U 11eJIhI0 O0yueHUs. A BOT MO3HAKOMHUTHCS
C TENOCTHOU (¢ yd4éToM Bo3pacTa) KapTHHON MHUpa Mo3Ke pedsta He CMOTYT, TaKk Kak OyAyT W3ydaTb MHUP
pa3fenbHO HA 3aHATUSAX 10 pa3HbIM mpeaMmeraM. [IpuMepbl MPOEKTOB: Y4eOHO- TO3HABATEIBHBIE U
uccienoBarenbckue padboTel (bronorundeckue u numieBkie 106aBku, boprda ¢ Bpeaurensmu, Boga, KoTopyro Mbl
MbEM U JIp.).



Bo Bpems palGoTbl Hajg TEeMOW JeTH y4yaTrcs HaxOIWTh WHTEPECYIOIIYI0 HX HWH(POpPMAIHUIO,
CHCTEMAaTH3HPOBAHO XPAaHUTh U UCIONIB30BaTh ee. OCHOBHAS 3ajaya yYUTels Ha 3Tare coopa CBEIECHHH 1o TeMe
— 9TO HAINpPAaBIATH JEATEIBHOCTH JACTEH HAa CaMOCTOSITEIbHBIN MOMCK MH(POpManuu. B xadyecTBe MCTOYHHUKOB
nH(pOpPMALMK MOTYT BBICTYNATh: OTACIbHBIE NMPEeIMEThl (KHUTH, OMOIHOTeKH, (PUIbMbI); OpraHu3anyu (My3eH,
OMOIMOTEKH, IPEATIPUATHS); MEPOTIPUATHS (IKCKYPCHUH ); OTIICIIbHBIC JTIOIU (PO JUTEIH, CIIEHUATUCTBI, YIUTEIS).
3aBepiaeTcst cOOp CBeCHU pa3MeleHHeM BCel HallIeHHO MH(OopMaIiK B 0THOM HH(POPMAITMOHHOM MTPOEKTE
— B KapTOTEKE WM B TEMAaTHUYECKON SHIUKIIONIE/INH.

OcHoBHbIE 3TaIlbl BHEYPOYHOU IIPOEKTHOM EATEIBHOCTH:
1. Beibop Temsr. 2.Coop cBenenuii. 3.Beidop mpoekTos.

4.  Peanuzamust MpOEKTOB.

5.  Tlpesentaruu. Beibop TeMbl.

Ha niepBom srarie, He 03aaunBast A€Te MPUIYMBIBAHHEM CBOMX MIPOEKTOB, MPEIATAIOTCS UM Ha BBIOOD
JIOCTYITHBIE, PEATBHO BBIMOJHUMBIE MPOEKTHL. XOPOIIO, YTOOBI B JIFO00W MOMEHT B KJIACCE BBIMOJHSIOCH
MapajuIe]IbHO HECKOJIBKO MpOoekToB. COCTABISII CHHMCOK MPOCKTOB, PEKOMEHJYETCS OPHEHTHPOBAThCS Ha
MECTHBIE YCJIOBHSI ¥ TIPEJOCTABIISATH JETAM Pa3HOOOpa3HbIe BUIbI JAESTEILHOCTH.

3aHATHSA pasjielieHbl Ha TEOPETUYECKHE W TpakTH4ecKue. [IpuuéM NpOeKTHAs IEATENBHOCTh MOKET
HOCHTb KaK TPYIIIOBOM, TaK ¥ MHANBHUIYAIBHBIN XapakTep. Peannsanus MpoeKToB - Ha TOM JTaIle JIETH TOTOBAT
BBIOPAaHHBIE MU MIPOEKTHI, COYETas JAHCTBUS B IIKOJIE (BO3MOXKHO, Ha HEKOTOPHIX YPOKaX U IOCIE YPOKOB) U
BHE IIKOJIBI.

Kaxapiit peOeHOK MMeeT MpaBo:

— HC y4aCTBOBATb HHU B OJHOM U3 IIPOCKTOB;

—  y4acTBOBATh OJIHOBPEMEHHO B PA3HBIX IPOEKTaX B Pa3HBIX POJIAX; — BBINTH B JIIOOOM MOMEHT U3 JIFOOOTO
IIPOEKTA;

— B 000W MOMEHT HauaTh CBOM, HOBBIM MPOEKT.
CBs3b € IPEIMETHOM ESITEIHLHOCTHIO
Pabota HaJ, TEMOW M NPOCKTHAs JEATECIBHOCTD IO3BOJIAIOT  CBSI3BIBATh  YPOUHYIO "
BHEYPOUYHYIO ACATEIBbHOCTb JIETEH B €IMHOE LIENOE.
B coBpeMeHHOH 1IKOJIe aKLEHT MEPEHOCUTCS Ha BOCIIUTAHUE MOAIMHHO CBOOOIHON JTMYHOCTH, (POPMUPOBAHUE
y Jereil CIoCOOHOCTH CaMOCTOSITEIbHO MBICIUTh, JOObIBaTh W NPUMEHATh 3HAHMSA, YETKO IUIAHUPOBAThH
JeUCTBUS, ObITh OTKPBITBIMU /1151 HOBBIX KOHTAKTOB U CBSI3€H.
OcHoBHbIE IIPUHLIMIIBI IPOTPaMMBbI:
-IIpuHIUI cCUCTEMHOCTH
-Peanusanus 3agau yepes cBsi3b BHEYPOUHOU JEATEIbHOCTH C YYEOHBIM ITPOLIECCOM.
-IIpuHIMn rymanusanuu
-YBaxkeHHe K TMYHOCTH peOéHKa. Co3taHue 6JaronpHusATHBIX YCIOBUM /7Sl pa3BUTHS CIIOCOOHOCTEH JIeTeH.
-IIpuHIUI ONOPBI
-Y4€T uHTEepecoB U MOTPEOHOCTEN ydaIIuXcs; ONOpa Ha HUX.
-IIpunHun COBMECTHOM NEeATENBHOCTH JETel U B3pOCIBIX
-IIpuBnedyenre poauTenei M AETEM Ha BCEX OTallax HUCCIEAOBATEIIBCKOM IEATENBHOCTH: IUIAHUPOBAHUM,
oOcyxieHuu, nmposeaeHun. [Ipuniun oopaTHoil cBsA3U
-Kaxxoe 3ansTHE HODKHO 3aKaHUYMBATHCS peduiekcueil. COBMECTHO € - yUallUMUCS HE0OOXO0UMO 00CYIUTh, YTO
MOJIY4YWIOCH U YTO HE MOJIY4YHIJIOCH, U3YYUTh UX MHEHUE, ONIPEACIUTD UX HACTPOECHUE U NIEPCIICKTUBY.

[IpyHIMT yCIEIHOCTH

CreneHsp yCcleMHOCTH OIIPENIENSIET CAMOYYBCTBUE YEIIOBEKA, €M0 OTHOIIEHUE K OKPYKAIOIINM E€T0 JIOASM,
okpyxaromemy mMupy. Ecnu yuenuk Oyner BUIETh, UTO €ro BKJIAJ B 00Iee Jes0 OLIEHEH, TO B MOCIEIYIOIUX
nenax oH Oyzaer emie Oosiee akTUBEH W ycremeH. O4eHb Ba)KHO, YTOOBI OIEHKAa YCHEITHOCTH yYeHHKa Obuia
UCKpEeHHEH M HepopMaiabHOM, OHA JOJDKHA OTMEYATh PEANbHBIA ycmeX M peaibHOoe JocTkeHue. Onucanue
MecCTa Kypca BHEYPOUHOU JISSITETbHOCTH B yueOHO-TT03HaBaTeIbHOM padboTe. [Iporpamma «Y iuBUTENbHAS XUMUS



»paccuntana Ha 34 yaca, luac B Hemenmo. (8-9 kmacc). B ocHOBe mpakTudeckoil paboThl JIEKUT BBHITIOJTHEHHE
Pa3JIMIHBIX 3aIIaHPII>'I I10 BBITIOJTHCHUIO y‘-ICGHO-HO?»HaBaTeJILHLIX, HCCICA0BATCIIbCKUX ITPOCKTOB.

2.

[InanupyemMsble pe3ysbTaThl U3Y4EHUS Kypca

B pesynbrate paboThl M0 IporpaMMe Kypca yJyaruecst Haydarcs
OOBACHATH CyTh XUMUYECKUX MIPOIIECCOB;
Ha3bIBaTh MPU3HAKU U YCIOBHSI MPOTEKAHMS XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh IPUHAIJICKHOCTh XUMHUUECKON pEaKIUH K ONPEAEICHHOMY THITY 110 OJJTHOMY U3
KJ1acCU()MKAITMOHHBIX TIPU3HAKOB: 1) MO YHCITY B COCTaBY

HCXOJHBIX BEILECTB U MPOAYKTOB PEAKLUH (PEaKIIUU COECAUHEHUS], Pa3JI0KEHHS, 3aMELLEHUS U
oOMeHa); 2) MO BBIACICHUIO WA TOTJIOMICHUIO TEIUIOTHI (PEakiuu HK30TEPMUUYECKUE U
SHIOTEPMHUUECKHE); 3) TI0O UBMEHEHHIO CTETICHEH OKUCIICHHS] XUMUYECKUX AIIEMEHTOB (peaKkiiuu
OKHUCJIMUTEIbHO- BOCCTAHOBHUTEINBHBIE); 4) O 00paTUMOCTH Ipolecca (peakiuyu oopaTUMbIe U
HEOOpaTUMBIE); COCTABIISATh YPABHEHUS JICKTPOTUTHIECCKOMN AUCCOIMAIIMKN KUCIIOT, IIEI0YEH,
COJIeH; TIOJIHbIE W COKpAIllCHHbIE HWOHHBIE YpaBHEHUs peakuuid oOMeHa; ypaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

MIPOTHO3UPOBATh MPOAYKTHl XHMHUYECKUX peakuui Mo Qopmynam/Ha3BaHUSIM HCXOIHBIX
BEILECTB; ONPEAETATh UCXOAHbIE BelllecTBa Mo (popMyliaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

COCTaBIIITh YPAaBHEHHUS pEaKLMH, COOTBETCTBYIOIIMX IOCIEIOBATENLHOCTU («IIETIOYKE)
MpEeBpALEHUI HEOPraHNYECKHUX BEIIECTB PAa3IUUHbIX KJIACCOB;

BBISIBIISITh B TIpOIlECCe HKCIEPUMEHTa NPU3HAKH, CBHUJIETENILCTBYIONIME O MPOTEKAaHUH
XUMHUYECKOHN pEeaKIuu;

MPUTOTOBJISATh PACTBOPHI C OMNPEICICHHOW MAacCOBOW J0JIeH paCTBopéHHo?o BEIIIECTBA;
OTIPEIENIATh XapaKTep Cpe/ibl BOJHBIX PACTBOPOB KHUCIOT U LIEIIOYEH 10 U3MEHEHUIO OKPACKU
WHJMKATOPOB;

IIPOBOAWTE KAYCCTBCHHBIC pPCAKIUHK, IIOATBECPXKIAAOIIME HAJIWMYHUE B BOJHBIX pacTBOpax
BCIICCTB OTACIBbHBIX NOHOB

COI[ep)KaHI/IC IIporpaMmabl «Touka pocTa» CBA3aHO C MHOT'MMH y‘IC6HBIMI/I npeaMeTaMm, B 4aCTHOCTH -

MaTeMarTHka, Onojorus, Gpusuka, reorpadusi.

JInuHOCTHBIE yHUBEpCAIbHbIE YUeOHbIE NeHCTBUS Y
BBIIYCKHHMKA OyyT COPMUPOBAHBI:

yueOHO-1I03HABATENbHBI WHTEpPEC K HOBOMY Y4eOHOMY MaTepuany M CHocobaM perieHus
HOBOM 33J1a4M;

OpucHTAlud Ha MOHUMAHUC NPUYHH YCIIEXa BO BHCy‘IC6H0ﬁ ACATCIIbHOCTH, B TOM YHCJIC Ha
CaMOaHaJIn3 U CAMOKOHTPOJIb PE3YJIbTaTad, Ha aHAJIN3 COOTBETCTBUA PC3YJILTATOB Tpe6OBaHI/I$IM
KOHerTHOﬁ 3aga4u,

CIIOCOOHOCTH K CaMOOIICHKC Ha OCHOBC KPUTCPUCB YCIICIIIHOCTHU BHCy‘ICGHOﬁ ACATCIIBHOCTH,

OCHOBBEI Fpa)KHaHCKOﬁ NACHTUYHOCTH JIMYHOCTHU B (I)OpMC 0CO3HaHUA «S» Kak rpaxxJjaHnnHa

POCCI/II/I, JYyBCTBA COMPUYACTHOCTH U TOPAOCTH 3a CBOIO PO,Z[I/IHy, HapoJ U UCTOPHUIO, OCO3BHAHUC OTBECTCTBCHHOCTHU

YCJI0BCKaA 3a O6IJ_ICC 6narononyqne, 0CO3HAHUE CBOEH STHUYECKOM MMPUHAJJICIKHOCTH D YYBCTBO IMPEKPACHOTO U

9CTCTUYCCKUC YYBCTBA HA OCHOBC 3HAKOMCTBA C MHpOBOfI U OTE€UYECTBEHHOM Xy,HO)KCCTBCHHOﬁ Ky.l'[LTypOfI.

BBIMYCKHUK MOTYYUT BO3MOXKHOCTD [T (GOPMUPOBAHUS:



BHYTPEHHEH IIO3ULMM IIKOJIbHUKA HA YPOBHE IIOJOKUTEIBHOIO OTHOILIEHHS K IIKOJIE,
MOHUMAHUS  HEOOXOJUMOCTH  YYEHHUsS, BBIpRXEHHOrOo B  npeoOnagaHud  yuyeOHO-
MO3HABATEIbHBIX MOTUBOB U MPEANOYTEHHH COLUAIIBHOTO CIIOC00a OIEHKH 3HAHUMH;

BBIPAKEHHOW YCTOMYMBOW y4yeOHO-1103HABATEIbHON MOTUBALIUN YUECHHUS;
YCTOHYHMBOTO y4eOHO-TI03HABATEILHOTO HHTEPECca K HOBBIM OOIIUM CIIOCO0aM pelIeHus 3a/1ay;

aJICKBATHOTO MMOHUMAHUS PUIHH YCIEITHOCTH/HEYCIICITHOCTH
BHEYUYeOHOH JiedaTeNnbHOCTH; [

OCO3HaHHBIX yCTOfIQHBBIX 3CTECTUYCCKHUX HpeILHO‘-ITeHI/Iﬁ H OpUCHTAUU HAa HCKYCCTBO KaK 3HAYUMYIO

cdepy YenoBeUeCKOU KU3HU;

OMIIATUM KaK OCO3HAHHOIO IIOHMMAaHHUS 4YyBCTB JAPYIMX JIIOJEH U COINEPEKUBAHHI MM,
BBIPAKAIOLIUXCSA B MOCTYIKaX, HalpaBJIEHHBIX HAa MOMOIIb U oOecredeHue Oaromnonydus.
PerynstuBHble yHUBEpCaibHbIE yUeOHbIE N1eHCTBUS BBITyCKHUK HAydUTCS:

IUIAaHUPOBATh CBOW JEHUCTBUSA B COOTBETCTBUM C IMOCTABJICHHOW 3aJa4€il M YCIOBUAMHU €€
peanu3anum, B TOM YHCJI€ BO BHYTPEHHEM IUIAHE;

YUUTBHIBaTh YCTAHOBJIEHHBIE NTPaBUJIa B IUTAHUPOBAHUM U KOHTPOJIE CIOCO0A pelIeHus;
OCYHIECTBJIATh UTOTOBBIM M MOWIArOBBIM KOHTPOJIb 10 PE3YIBTATY;

OLCHUBATh NPAaBUJIBHOCTDH BBITIOJTHCHUSA )IeﬁCTBI/ISI Ha YpOBHC a)IeKBaTHOﬁ peTpOCHeKTI/IBHOfI
OTIEHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSM JAHHOM 3a7a4d U 3aIa4HOM 001acTH;

aZICKBaTHO BOCHPHUHHMATH MPEIJIOKEHUS MU OLECHKY YYUTENICH, TOBApHINEH, POAUTENCH H
JIPYTUX JTIOJIEH;

pasznuyaTth Crocoo n pe3yabTaT JICHCTBUA. BBITyCKHUK ~ TIOJTydHT
BO3MOJKHOCTh HAYUUTHCS:

B COTPYJIHUYECTBE C YUYUTEIEM CTaBUTh HOBbIC YUCOHBIC 3a/1aUH;

MPOSIBJISATH MTO3HABATEIbHYIO HHUIIMATHUBY B YYCOHOM COTPYIHUYCCTRBE;

CaMOCTOSITEJIbHO a/IEKBAaTHO OILICHMBATh INPABUJIBHOCTH BBIMOJIHEHUS JEHCTBUS U BHOCHUTH
HE0OX0IMMble KOPPEKTUBHI B HCIOJHEHHE KaK [0 XOJy €ro peajlu3aldd, TaK U B KOHIIE
neiictus. [lo3HaBaTeabHbIE yHUBEpCAIbHBIE YUeOHBIE NEHCTBUS BBIMyCKHUK HAy4UTCS:

OCYILIECTBIISITH MIOUCK HEOOXOAUMOMN MH(pOPMAIMK TSl BHIIOJIHEHUSI BHEYYEOHBIX 3a/laHUM C
WCIOJIb30BaHUEM Y4YEOHOU JUTEepaTypbl U B OTKPHITOM HH(GOPMAIMOHHOM MPOCTPAHCTBE,
SHIMKJIONEINH, CIHPABOYHUKOB (BKIJIIOYas DSJIEKTPOHHBIE, IU(POBBIE), KOHTPOIUPYEMOM
npoctpaHcTBe MHTepHeTA;

OCYILIECTBIATh 3amuch ((PUKcaiuio) BEIOOpOYHON WH(GOpPMAIMU, B TOM YHCIE C MOMOIIBIO
nHcrpymenTos UKT;

CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOM U MUCEMEHHOU (opme;

MIPOBOJUTH CPAaBHEHHUE M KIACCU(PUKAIUIO M0 33aHHBIM KPUTEPHSIM;

yCTaHABIUBaTh  MPHUUYMHHO-CIEJACTBEHHbIE  CBSI3U B U3y4aeMOM  KpYTe SBJICHUN;

CTPOUTH paccykIeHHs B (opMe CBSI3U TMPOCTBIX CYXICHHH 00 0O0BEKTe, ero CTPOCHUH,
CBOMCTBAX U CBA3SX;

BLIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYUUTLCA:

OCYILECTBIATH PACIIMPEHHBIA TOMCK MHPOPMALIMHU C UCTIOIb30BAHUEM PECYPCOB OMOINOTEK U
cetu MHTepHeT;

3aMuChIBaTh, (PUKCUPOBATh MHPOpMaLUIO ¢ momolibio nHCTpyMeHToB MKT; oco3HanHO M
MIPOU3BOJILHO CTPOUTH COOOIICHNS B YCTHOM M MUCBMEHHOM (opme;



OCYILIECTBIISATh BBIOOp Hanboiee F3PPEKTUBHBIX CIIOCOO0OB PEIICHUs 3a71a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

OCYIICCTBJIATL CHMHTC3 KaK COCTABJIICHUC LCJIOI0 U3 ‘laCTefI, CaMOCTOATCIIbBHO OOCTpanBasA U
BOCIIOJIHAA HEAOCTAOIINEC KOMIIOHCHTHI,

OCYIIECTBIISITh CpPaBHEHHE, CEPHALMI0 M KIAaCCHU(UKAIUIO, CaMOCTOSTETIbHO BBIOHpas
OCHOBAHUS U KPUTEPHUH JJIs1 YKa3aHHBIX JIOTUYECKUX OTEpaIlnii;

CTPOUTH JIOTMYECKOE PACCYNKIAECHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBsI3€H;

KomMMyHMKaTHBHBIE YHUBEpCATbHBIC YI€OHbIC TEHCTBUS BBITyCKHUK HAYyIHUTCS:

aZCKBATHO HCIIOJB30BATh KOMMYHHMKAaTHUBHBIC, CpPEACTBA JUIsl PEIICHUS Pa3IMYHBIX
KOMMYHHMKATUBHBIX 3ajjad, CTPOUTh MOHOJIOTUYECKOE COOOIIEHHE, BIAJAETh JUATOTHYECKOU
(¢bopMoOll KOMMYHHUKAIIMM, HCIONB3Yysd, B TOM uHcie cpeactBa u uHCTpyMeHThl UKT u
nucTannronHoro obuenust; [ nomyckats BO3MOXKHOCTB CyIIECTBOBAHMUS Y JIFOIEH PA3ITUYHBIX
TOYEK 3pEHHs, B TOM 4YHCJIe HE COBMAJAIOUIUX C €ro COOCTBEHHOW, M OPUEHTHUPOBATHCSA Ha
MO3UIMIO TApTHEPa B OOIIEHNHU U B3aUMO/ICHCTBUMY;

YUUTHIBATh pPa3Hble MHEHUS M CTPEMUThCS K KOOPAMHALIMM Pa3IUYHbIX MO3UIUN B
COTPYJHUYECTBE;

(dbopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3HIINIO;

AOTrOBApUBATHCA U IIPUXOJUTH K 06H16My PEIICHUIO B COBMECTHOH JACATCIbHOCTH, B TOM YHUCJIC
B CUTyallu CTOJIKHOBCHH HHTCPECOB,

3aaBaTb BOIIPOCHI;
HCII0JIB30BaTh P€Ub JJIA PETYIAINNA CBOCTO ,Z[eﬁCTBHﬂ;

a/IeKBaTHO HCIIOJIb30BATh peueBbie CpeacTBa JUIS  pelIeHUs  pa3IU4HbIX
KOMMYHHKATHUBHBIX 3ajad, CTPOUTh MOHOJIOTMYECKOE BBICKAa3bIBaHHUE, BIIAJIETh
JMAIOTHYECcKOi (opMoii peun. BIMyCKHUK MOJIY4UT BO3MOKHOCTh HAYUUTHCA:

YYUTHIBATh U KOOPAMHUPOBATH B COTPYIHUYECTBE OTIUYHBIC OT COOCTBEHHOM MO3HUITUHU IPYTUX
JIFOJIEH

YUUTBIBATh PA3HbIC MHEHUS U UHTEPECHI U 0OOCHOBBIBAThH COOCTBEHHYIO MO3ULHIO; [

IMOHUMAaTh OTHOCHTEJIFHOCThL MHCHUN U IOAXO0 0B K PCHICHHUIO HpO6J'ICMBI;

APTYMCHTHUPOBATH CBOIO MMO3UIHUIO U KOOPAWHHUPOBATH €€ C INO3UIUAMHU ITAPTHECPOB B

COTPYAHHUYICCTBC IIpU BBIpa6OTKe O6IH€FO pCIICHUA B COBMECTHOM JCATCIIBHOCTH,

3a1aBaTb BOIIPOCHI, HCO6XOI[I/IMBIG AL OpraHu3anun COOCTBEHHOM JACATCIIBHOCTH H
COTPYAHHUUYCCTBA C MTAPTHCPOM;

OCYILICCTBJIATDH B3aHUMHBIMI KOHTPOJIb H OKa3bIBaTb B COTPYAHUYCCTBC HeO6XOI[I/IMYIO
B3aNMOIIOMOIIIb,
AICKBATHO UCIIOJIb30BATh pCUb IS IIJIAHUPOBAHUS U PETYIIAIIUN CBOE ACATCIIBHOCTH,

AICKBATHO UCIIOJIb30BATh PCUCBLIC CPCACTBA JJISA B(I)(I)CKTI/IBHOPO peIICHUA pa3H006p8.3HBIX
KOMMYHHUKATHBHBIX 3a/1a4.

q)OpMLI KOHTPOJIA U BBIXO/J Ha PE3yJIbTar.

KOHTpOJlB TeKyIJ.IHfI, HpOMC)Ky’TO‘IHBIﬁ, HUTOTOBBIH. PCSYHBTaTLI pa6OTLI U KOHTPOJIb OCYHICCTBIISICTCS KaK Ha

3aHATUAX BHGypO‘IHOfI ACATCIIbHOCTH, TaAK U HA PA3JIMYHBIX KOHKYpCax, OJIMMIINaAax. Bo3moxuo npeaACTaBJIICHUC

HanboJiee YCIICUIHBIX TPOEKTOB CPEIN YUCHHUKOB HAYaIbHOMN IIIKOJIBI.



Onucanue MaTepHaHBHO-TeXHquCKOﬁ 0a3bl HEeHTpa «Touka pocTa»,
HUCII0JIB3YEMOI'0 I peain3alnuu 06pa30BaTeJ’[hHLIX MmporpaMm B paMKax npenogaBanusi XuMuu

Lughposas (komnviomepuas) nabopamopus (L]JI), TporpaMMHO-aNMapaTHBIA KOMIUIEKC, IaTYUKOBAs
cucreMa — KOMIUJIEKT Y4eOHOTO O00OpYAOBaHUS, BKIIOYAIOIIMN H3MEPUTENbHBIA 050K, uHTepdeiic
KOTOpPOTO I03BOJISIET OOECHeurBaTh CBS3b C IEPCOHAJIBHBIM KOMIIBIOTEPOM, W Ha0Op JaTUYUKOB,
PETUCTPUPYIOIINX 3HAYCHUS PA3IUYHBIX (PU3UIECKUX BETTHUMH.

Jamuux memnepamypvl niamunogviii — MPOCTONM U HAAEKHBIM AATYMK, NMpPEAHA3HAYECH I M3MEPEHUS
TEMIIEpaTypbl B BOJHBIX paCTBOpPaxX M B ra3oBbIX cpenax. MmeeT pa3nuuHblil Auana3oH U3MEpeHuil oT —
40 mo +180 °C. TexHuueckne XapaKTEpUCTHKU IaTYMKa YKa3aHbl B MHCTPYKLHUHU IO AIKCIUTyaTallUH.
Jlamyux memnepamypsl mepmonapmusiii TIpeAHA3HAYEH I u3MepeHus Ttemmeparyp no 900 -C.
Wcnonp3yeTcst mpy BBIIOIHEHUH palOT, CBSI3aHHBIX C U3MEPEHUEM TeMIIEpaTyp IJIaMEHH, TUIaBJIECHUS U
pa3oKeHus BEIIECTB.

Jlamuuk onmuueckot ntomuocmu (Koiopumemp) — NpeIHA3HAYEH JUISI U3MEPEHUS] ONTHYECKOM MIOTHOCTU
OKpallleHHBIX pacTBOpoB. Mcnomnwp3yercst npu uzydeHuun Tem «PactBopbl», «CKOpPOCTh XMMHUYECKHUX
peaxuuiiy, onpeaeeHny KOHIIEHTPAUN OKpPAIIEHHBIX HOHOB.

Jlamuux pH nipenHa3HaueH A1 U3MEpEeHUs BOAOPOIHOTO nokaszarens (pH) BOAHBIX pacTBOPOB B pa3IMYHbIX
UCCIIEIOBAaHUSAX 00BEKTOB OKPYKaIOILIEH CPEIbl.

Jamuuk snexmponpoeoorocmu peTHa3HaYeH JUIsl U3MEPEHUs YeIbHON 3JIEKTPOTIPOBOJHOCTH KHUIKOCTEH,
B TOM YHCJI€ U BOJHBIX pacTBOPOB BellecTB. [IpumMeHsieTcst mpu U3ydeHUU TEOPHUH AIIEKTPOJIUTHUECKON
JMCCOLIMAIINH, XapaKTEPUCTHK BOJHBIX PACTBOPOB

Jamuuk xn0puo-uonoe WCTONb3yeTCs Ui KOJIUYECTBEHHOTO OIpPENETICHUs COJEep)KaHUS MOHOB XJopa B
BOJHBIX PacTBOpax, Mo4Be, MpoAyKTax nuranus. K qaTunky noaxirodaeTcs HOHOCEIEKTUBHBIN 3JEKTPO]
(UCD) (pabounii 5IeKTPOT), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTPAIIMU OMPEISISIEeMOT0 MOHA, B
JTaHHOM citydae oT KoHneHTpanun annoHoB Cl. [Totennuan MCD onpenensitoT OTHOCUTENIBHO 3JIEKTPO1a
CpaBHEHHSI, KaK MPABUJIO, XJIOPCEPEOPSIHOTO.

Jamuux numpam-uonog TpeAHA3HAUYEH JUIS KOJMYECTBEHHOTO OIpEAETCHHUs] HUTPATOB B Pa3IMYHBIX
0o0BeKTax OKpYXKarlollei cpebl: Boje, oBollax, GpyKTax, KOa0aCHBIX U3EIUSIX U T.1I.

Mukpockon yugposoti npeaHazHaueH A u3ydeHUs (OpMbl KPUCTAUIOB U HAOMIOJEHHS 32 POCTOM
KpPHUCTAJLJIOB.

Annapam ons nposedenus xumudeckux peaxyuti (AIIXP) npenHa3HavyeH s MOJTYYCHHS U JEMOHCTPALUH
CBOMCTB TOKCHYHBIX [apOB M T'a30B . DTU BELIECTBA MOJIY4Yal0TCsA B KOJIOe-peakTope, U IpU HarpeBaHUU
(unu Ge3 HarpeBaHMsl) ra3000pa3HbIe BEUIECTBA MPOXOIAT Yepe3 MOTJIOTUTENbHbIE EMKOCTH (HAacaIKu) ¢
pacTBOpaMu peareHTOB, BCTYHNAIOT C HUMH B peakiuio. M30bITOK Ta3a MOIJIONIAeTCA >KUIKAMHU H
TBEPABIMU peareHTaMH, a TaKKe aKTUBUPOBAHHBIM YTIEM. AmMmapaT 4alle BCETr0 HCIONb3YIOT IS
MOJIy4eHUS U IEMOHCTPAIlMU CBOMCTB XJIOPA, CEPOBOJIOPOIA.

Ilpubop ona demoHcmpayuu 3a8UCUMOCIIU  CKOPOCMU XUMUYECKUX peakyuti om paziudHulX haxmopos
UCTOJb3YIOT NMPH U3y4eHUH TeMbl «CKOPOCTh XMMUYECKOH Peakumn» 1 TEMIOBOro 3(h(hexra XMMUYECKHX
peakuuid. IlpuGop 1aéT BO3MOXKHOCTH SKCIIEPUMEHTAJBHO HCCIENI0BaTh BIMSHME HAa CKOPOCTh
XUMUYECKUX pEeaKIUi CleAyromux (akTOpoB: MPHUPOJbl pearupyrollux BeIIECTB, KOHIEHTPALUU
pearupyromux BeleCcTB, IUIOLAAN I'paHUIbl paszfena (a3 B T'€TEpPOreHHBIX cHcTeMax (IMOBEPXHOCTU
COINIPUKOCHOBEHUS MEXIY pearupyromruMu BeIeCTBaM1 ), TEMIIEpaTyphl, KaTaJln3aTopa, UHIHOUTOPA.

Ilunemxka-0ozamop — npucnocobIeHre, UCIOIb3YeMOe B JIAOOPATOPUH JJIsI OTMEPHUBAHUS ONPEAEIEHHOTO
00bEMa KUAKOCTH. [IMMeTKH BBIMYCKAIOTCS MEPEMEHHOT0 M MOCTOSHHOrO 00BbEMa. B KOMIIIEKTHI
0o0OpyZOBaHUs Ui MEAUIMHCKUX KJIAcCOB BXOAAT YAOOHBIE MUIETKH- JI03aTOPbl OJHOKAaHAJIbHBIE,
MO3BOJISIOIINE HACTPOUTH HEOOXOIUMBIN 00BbEM OTOMpPAaEMOil KHUIKOCTH B TPEX pa3IMUHBIX JHANIA30HAX.

bans xombunupoeannas TpenHazHaueHa Ui HArpeBa CTEKJISAHHBIX U (appopoBBIX COCYHOB, KOTIa
TpeOyeTcst co3laTh BOKPYI HAarpeBaeMoro cocyla paBHOMEpPHOE TeMIIepaTypHOe TmoJje, H30exaTh
UCIOJIb30BAHUS  OTKPBITOIO IUIAMEHHM M pacKaJ€HHOM  anekTpuyeckoil  crnupanu. Kopmoyc



KOMOMHUPOBAaHHOM OaHM cienaH w3 amoMUHMA. JKHIKOCTHas dYacTh KOMOMHHMPOBAHHOW OaHU

3aKpBIBACTCA KOJIbLIAMU Pa3JIMYHOI0 JUaMeTpa.

Hpu60p o noaydyenus ca3zoe UCIOJIb3yCTCA MJIA IOJTYUCHUA HEOOIBIINX KOJUYECTB ra3oB: BOIOpOaa,

KUCIIopoa (13 MepoKCHIa BOJIOPOa), YIIIEKUCIOTo Tra3a.

3. Cozepsxanue yueOHOro Kypca

Ne | Tema pasgena Koi1-Bo yacos
1 | Xumus — Hayka O BEIIECTBAX M MPEBPALICHUAX 2
2 | BemectBa Bokpyr Te0s! OrnstHuCH! 16
3 | VBrekartenpHasi XUMHUSI U SKCIIEPUMEHTATOPOB 12
4 | UnauBuayanbHbIE TIPOEKTHI 4
KanenmapHo- TemaTnyeckuii mian
8-9 kiacc
Ne | Tema ypoka Tum ypoka O6opynoBaHue [Hara
T1/T1
ITo many ITo dakty
1 XuMuss wiId Marus? BBoiHBIN ypok Hudposas naboparopust
Hemuoro u3 uctopun RELEON
xumuu. TexHuka
be3zonacHocTH B
KaOUMHETEe XUMUH.
2 AnxuMusi. XuMHsL Buepa,|yY pok JIeKIus
CEeroJIHsi, 3aBTpa.
3 BemectBo, puzndeckue |Ypok cucrematuzaBecsl
CBOMCTBA BELIECTB. [IMU 3HAHUH. TEXHOXHUMHUYECKUE WU
OTIuYne YUCTHIX DIIEKTPOHHBIE;  KOJ0a
BELIECTB OT CMECEIL.. MJI0CKOJ0HHas 250 mu;
4 CriocoOsl pa3aeneHus Ypok
CMECei. MOBTOPEHMUS,
00001IeHus 1
CUCTEMaTU3aluu
MaTepuaia
9) Boja— MHOTO 11 MBI O |YPOK
Heli 3HaeM? Bojga u |IOBTOpEHUS,
e¢cBOMCTBA. Yro [0600wmenus u
HEOOBIYHOTO B BOJIEe? CHCTCMaTH3allHH

Bona npecHad U MOpPCKasl.
CnocoObl OYHUCTKH BOJbI:

MaTepuaa




OTCTaBaHHE,
¢ubTpOBaHHE,
o0e33apaKuBaHueE.

6 CTONOBBIM YKCYC U Ypok [{udposoii pH. rmratus
YKCYCHasi 9CCCHIIMS. [IOBTOPCHMU, C 3a’)KUMOM; IIATh
CBoiiCTBa YKCYCHOM 00001IeHUS 1 XAMUHCCKUX CTAKaHOB
KUCIIOTHI ¥ €€ cucTematuszauuu (25 MI1); POMbIBATIKA
(bu3noIornUecKoe MaTepuaa
BO3/ICHCTBHE.

7 [IutbeBas coxa. YPOK u3ydeHus
CBoiicTBa U IpUMEHEHue. [HOBOTO

8 Yaii, cocTaB, CBOMCTBa, |YPOK H3ydCHHS
dbuzmosIoTH YEeCKOe |HOBOTO
NENCTBHE HA OPraHU3M
yeIoBeKa.

9 MpbL10 MM MbLIa? YPOK H3y4eHHS Lindposoii pH. mraTus ¢
OTnuune HOBOT'O BAKUMOM; I4Th
XOSﬂﬁCTBeHHOFO XUMHUYECCKUX CTAKaHOB
MBI OT TYaJIETHOTO (25 m1); mpombiBaka
[[lerouHOM XapakTep
XO35I1ICTBEHHOTO
MbLIIa.

10 |CtupanbHbIC IOPOUIKHA U |YPOK U3YUICHHS g poroit pH. mraTs ¢
APYrue MOIOIIKNE HOBOTO BAXXUMOM, IISITh
CpEJICTBA. Kakue XHMHUYCCKHX CTAKaHOB
[HOPOLIKH camble (25 mu1); MpoMBIBaIKa
onacuele. Hano mu
omacaTbCs KUAKUX
MOIOIINX CPEJICTB.

11 {JlocboHBI, TyXH, KpEMBI [YPOK MpakTUKyM |Ammapat ajis
1 ipoyasi napQromepus. MPOBECHUS
MoryT J1 npeacTaBlIsiTh XUMHYECKUX PeaKIHii
OTIaCHOCTH (AITXP), mpubop mus
KOCMETHUYECKHE MOJIy4eHUS Ta30B WU
npemnapaTtbl? MoXXHO T anmnapat Kumnma
caMOMY U3rOTOBUTh
yxu?

12 Mnoroobpasue Ypok usydeHus Lindposas madboparopus
JIEKAPCTBEHHBIX BENIECTB. [HOBOTO RELEON
Kakue nekapcTBa  Mbl
0OBIYHO MOXEM
BCTPETUTH B CBOEH
oMalHel anreuke?

13  |AnTeunslii Hox U ero Ypok npaktukym  |Anmapar ass

cBoiicTBa. [louemy oz
HaJ10 Jep>KaTh B INIOTHO
3aKYITOPEHHOW CKJISTHKE

[IPOBEICHUS
XUMHYECKUX PEAKIIUI

(AITXP)




14 (Benenka» U [YpOK IPaKkTUKyM
pacTBoOp
OpUILTHAHTOBOTO
3€JICHOTO
15 [[lepekucy BomOpOIa Ypok noBTOpeHus, |Anmnapar st
151 TUJIPOTICPUT. 00001IeHUS 1 MIPOBEIICHUS
CBoiicTBa TEPEKUCH cucTeMaTu3anuy  |[XMMHYIECKUX PeaKui
BOJIOPOIA.. MaTepHuana (AIIXP)
16 |Acnupun wi  [Ypok npaktukym  [[ludposas nadoparopus
ALETUICAIUIN  JIOBAs RELEON
KHCIIOTa " ero
cBoiictBa. OmnacHOCTh
pu MPUMCHCHUN
acTIpHUHA
17 [Kpaxman, ero cBoiicTBa u |Ypok
MIPUMCHCHHE. M3YYICHUS
OO6pa3zoBaHue Kpaxmayia [HOBOIO
B JINCTHSIX PACTECHUH.
['7mroxo03a, ee CBOMCTBA U
MIPUMCHCHHE.
18 |Maprapus, cmuBoYHOE U |YPOK
pacTUTENbHOE  MAacio, |[[IOBTOPEHMS,
casio. Yero Mbl 0 HUX He |00001IEHUS 1
3HaeM? CHUCTEMaTU3aIH
MaTtepuana
19 |Cummaruueckue Ypox
YepHWIa:  Ha3HAuYeHHE, [IOBTOPEHUS,
[MpOCTEHIINe perenThl.  |0000meHus 1
cUCTeMaTHU3alu1
MaTepuaia
20 |CocraB akBapeJIbHBIX Ypok Anmnapat i
KpacoK. [TpaBuiia MOBTOPEHMUS, [IPOBEICHUS
0OpalleHus ¢ HUMHU. 000011IeHUS U XUMHYECKUX PCAKIHi
cucremaTm3ammu  [(AIIXP)
MaTepuaia
21  Mcropusi MBUTBHBIX 'Ypok TBOpuecTBa
my3bipeii. Pusnka
MBLITbHBIX
[Ty3bIPEH.
22  |CocraB HIKOJBLHOTO Mena. |[YPOoK [{udpoBoit MuKpockor
MOBTOPEHMUS,
00001IeHUS 1
CUCTeMaTHU3aI[u1
MaTepuana
23  MHOuKaTOpHI. VYpox npaktukym |Hudposas nabopatopus

l3MeHeHne OKpacKu
VHMKATOPOB B
Pa3JIMYHBIX CPEAAX.

RELEON




24

JlaboparopHas pabota 16.
«CeKpeTHbIE UEPHUIIA».

YPOK IIpaKTUKYM

Arnmapar s
[TPOBEICHUS
XUMHYECKUX PEAKIIUI
(AIIXP)

25 laboparopras pabota 17.[Ypok mpakTukyMm |Amnmapar s
«[IomyueHnune [IPOBCIICHUS 3
AKBapeNbHBIX XUMHUYECKUX PEaKITHii
KPAcoK». (AIIXP)

26 |JlaboparopHnas pabota 18.[Ypok npaktukym |Amnmapar s
«MBUTBHBIC OIBITBD). [POBEICHUS

XUMHUYECKUX PEaKITHii
(AITXP)

27 laboparopras padota 19.[Ypok mpakTHKyM
«Kak BBIOpaTh
[IKOJIbHBIN MET.

28 |Jlaboparopnas padota 20.Ypox npakTUKyM |Ammapar s
«3roroBrenne [IPOBCICHUS
[IIKOJIGHBIX MEJTKOB). XUMIYECKUX PeaKIui

(AITXP)

29 |laGoparopras  paboTa |YpPOK IPAKTHKYM
21. «Omnpenenenue
cpeabl  pacTBopa ¢
MMOMOIIIBIO
WHIUKATOPOBY.

30 labGoparopnas pabota 22.[Ypok npaktukym [udposoii pH. mraTus ¢
«IIpurotoBnenue 32XHMOM,; ITATh
paCTI/ITeHBHBIX XUMHUYCCKUX CTAKaHOB
MHMKATOPOB (25 mu1); MpoOMBIBaIKa
OTIpE/ICIICHNE C TIOMOIIBIO
Hux pH pacTBOpay.

31 |[[logroToBka W 3amura  [YpOK
[IPOCKTOB MIOBTOPEHHS,

0000111eHUS U
cHCTEMaTH3aIuU
Marepuaa

32 |[[logroToBka u 3amurTa  |[YpPOK

[IPOCKTOB HOBTOPEHHS,
000011eHUs 1
CHCTEMaTH3aIuU
MatepHaa

33 [loaroToBka u 3amuTta  |YpOK

MPOCKTOB IOBTOPEHHS,
00001IeHUS 1
CHCTEMaTH3aIluU
MaTepualia
34 [[loaroToBka u 3amuTa  [YPOK KOHTPOJIS

IIPOCKTOB




