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[TosicauTenbHas 3anucka

Pabouast mporpamMma mo BHEYpPOUHOU JEATEIBLHOCTH «YBIIEKaTeIbHAsI XUMHUs» B paMkax «Touka pocray
8-9 xmacchl pa3paboTraHa B cOOTBETCTBUU ¢ DeepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOTO 00111ero 00pa3oBaHuUs.
[Iporpamma «YBiiekaTelibHasi XUMUS» UMEET €CTECTBEHHO-HAYYHYIO HAIPaBJICHHOCTbh U MPEACTABISET COO0O0M
BAapUAHT MPOTrpaMMbl OPraHU3alMHd BHEYPOUHOH JAESITEIIbHOCTH IITKOJIbHUKOB.
[TporpamMma cocraBiieHa ¢ y4eToM TpeOoBaHMiA (heAepabHBIX TOCYIaPCTBEHHBIX CTAHIAPTOB M COOTBETCTBYET
BO3PACTHBIM OCOOEHHOCTSIM.

1. Meroauyeckux pPEKOMEHIAIMN 10 CO3JaHWI0 H (DYHKIIMOHHPOBAHHWIO B 00IIe00pa30BaTEIBHBIX
OpraHU3aIUsAX, PACIOJIOKEHHBIX B CEIIbCKOM MECTHOCTH M MaJbIX TOPOJax, IEHTPOB 0Opa3oBaHUSs
€CTECTBEHHO-HAYyYHOM M TEXHOJornyeckoi HarpaBieHHocTe («Touka pocra») (YTBepKaeHbI
pacniopsbkeHrneM MuHucTepcTBa npocsenienus Poceuiickoit @eneparn ot 12 saBaps 202 1r.Ne P-6)

2. Jlna paspaboTku pabodeid TporpaMMbl HCIOIB30BAIOCH METoaW4Yeckoe Tocoome «Peamm3arus
00pa3zoBaTeNIbHBIX MTPOTPaMM €CTECTBEHHOHAYYHON M TEXHOJOTUYECKON HAMpPaBICHHOCTEN MO XUMHH C
HCIIONb30BaHueM oOopynoBanus 1eHTpa «Touka pocta». ABtopsl: I1.U. becnamos, M, B., lopodeer
Mocksa,2021

[Iporpamma cmoco6cTByeT (OpMUpPOBAHUIO TPEAMETHBIX W YHHBEPCAIBHBIX CHOCOOOB JEHCTBUIA,
CaMOOPTaHU3AINH, CAMOPETYJISIIUNA, PAa3BUTHIO TTO3HABATEIILHONW M AMOITMOHAILHON cepbl TNIHOCTH peOEHKa,
00ecIeunBaroIuX BO3MOKHOCTD MPOJIOJDKEHUSI 00pa30BaHUs B OCHOBHOM IIIKOJIE.

AKTYyaJqbHOCTh pa3palOTKM ¥ CO3JaHUs JAHHOW TPOrpaMMbl OOYCIOBIIEHA TEM, YTO MporpaMma
MPEAYyCMAaTPUBACT CO3/IaHHE YYAIIUMHCS MajblX W OOJBIINX IMPOEKTOB, OCHOBAaHHBIX HA HWHTEpPEcax H
MOTPEOHOCTSAX PEOST, HAMPABICHHBIX HA BOBJICYCHHE DKCIIEPUMEHTA, TTO3BOJISIONIETO MOTy4YaTh JOCTOBEPHYIO
nH(pOPMALIMI0O O MPOTEKAHWU TEX WM HHBIX XMMHUYECKHX IPOILIECCOB, O cBoWcTBax BemiecTB. Ha ocHoBe
MOJIyYEHHBIX 3KCIIEPUMEHTAIBHBIX JAHHBIX OOydaeMble CMOTYT CaMOCTOSATENBHO JeaTh BBIBOJBI, 000011aTh
pe3yNbTaThl, BBIABIATH 3aKOHOMEPHOCTH, UYTO OJHO3HAYHO OyAET CIOCOOCTBOBATH MOBBIIICHUIO MOTHBAIUH
oOyueHusl MIKOJIHHUKOB B JMHAMMYHYIO Y4EOHO-TIO3HABATEIbHYI0 M HCCIENOBATENbCKYIO NEATEIbHOCTh, Ha
pa3BUTHE UHTEIJIEKTA, IPUOOPETEHNE TPAKTUUECKHUX HABBIKOB CAMOCTOSTEIBHOM 1EATEIbHOCTH.

[IporpaMmma « VYBiekarenpHas XUMHMs» [pelHa3HayeHa s OOydYalolIUXCs, WHTEPEeCYIOIUXCs
UCCIIeIOBATENIbCKON JIEATENIbHOCTHIO, U HallpaBlieHa Ha (pOpMHUpPOBAHKE Y YUALIUXCS YMEHUS MOCTaBUTH LEIb U
OpraHu30BaTh €¢ JOCTKEHHE, a TAaKXKe KPEaTUBHBIX KauyeCTB — FMOKOCTh yMa, TEPIUMOCTb K MPOTUBOPEUUSIM,
KPUTHYHOCTh, HAJIMYHE CBOETO MHEHHSI, KOMMYHUKATUBHBIX Ka4eCTB.

I'maBHas 1enb: pa3BUTHE CIOCOOHOCTEHN KaXK/I0TO YUSHHUKA U BbISBIIEHUE Han0oJiee CIIOCOOHBIX K XUMHUYECKON
NesITeIbHOCTH YYalTuXCsl.

3amaun:

. peanu3aiysi OCHOBHBIX 00Ie00pa30BaTEebHBIX MPOrPpaMM IO YYEOHBIM MpPEIMETaM ECTeCTBEHHO-
HAy4YHOW HANpPaBICHHOCTH, B TOM YHUCIIC B paMKaX BHEYPOYHOW JEATEILHOCTH OOYYAIOIIMXCS; ®
pa3paboTka W peanu3anus Pa3HOYPOBHEBBIX JIOMOJHUTEIBHBIX O0O0IIe00pa30BaTEIbHBIX MPOrPaMM
€CTECTBEHHO-HAYYHOW HAINPABJICHHOCTH, a TAKXKE HMHBIX MPOrPaMM, B TOM YHCIE B KaHUKYJISIPHBIN
MIEPHOI;

. BOBJICUCHHUE YUAIIUXCS U TIEAArOTHYECKUX paOOTHUKOB B IPOEKTHYIO JIESTENHLHOCTH;

. MOBBIIIEHUE MPO(PECCHOHAIBHOTO MacTePCTBA MEJArornuecKux pabOTHUKOB, PEAIU3YIOIINX OCHOBHBIE

U JIOTIOJIHUTEbHBIE 00I1e00pa3oBaTeIbHbIE TIPOTPAMMBI .

JlesITensHOCTHBIN MOAX0]T — OCHOBHOM CIIOCOO MOTy4eHUs! 3HAHUIA.

Pemenne 3amay — rmaBHBIA crioco® ocMmbicneHuss mupa. [Ipu 3ToM pasHOOOpasHbIe 3HAHUS, KOTOPHIE
MOTYT 3alIOMHHTD U MOHSTH MIKOJHUKHU, HE SBIISIOTCS SIUHCTBEHHOU 11€TbI0 00yUeHUs. A BOT MO3HAKOMUTHCS
C TENOCTHOU (¢ yd4éToM Bo3pacTa) KapTHHOW MHUpa MO3Ke pedsTa He CMOTYT, TaK Kak OyAyT H3y4aTbh MHpP
pa3fenbHO Ha 3aHATUAX TI0 pa3HbIM TmpeaMmeraMm. [Ipumepbl TPOEKTOB: y4eOHO- TO3HaBaTeNbHBIE U
uccienoBatenbckue paboTel (bruonornyeckue u numessie 106aBku, boprda ¢ Bpeautensmu, Boaa, KOTOpyro Mbl
IIbEM u ap.).



Bo Bpems palGoTbl Hajg TeMOW JeTH y4yaTcs HaxOIWTh WHTEPECYIOIIYI0 HX HH(POpPMAIHIO,
CUCTEMATHU3UPOBAHO XPaHUTh U UCNOJIb30BaTh €. OCHOBHAs 3a/1a4ya y4uTeNsl Ha 3Tane cOopa CBEACHUM 110 TEME
— 9TO HAINpPaBIATH JEATEIBHOCTH JAECTEH HAa CaMOCTOSITENbHBIN MOMCK MH(POpManuu. B KaduecTBe MCTOYHHUKOB
nH(GOpPMALUK MOTYT BBICTYNATh: OTACIbHBIE NMPEeIMEThl (KHUTH, OMOIHMOTEKH, (PUIbMbI); OpraHu3anuu (My3eH,
OMOIMOTEKH, MPEIIPHUITHS); MEPOIIPUSITHS (IKCKYPCUH); OTACIBHBIC JIFOU (POIUTENH, CIICIIUAIUCTBI, YIUTEIIs).
3aBepiaeTcst cOOp CBEICHUI pa3MelIeHuEM BCeil HaliJIeHHOH HH(POPMAaLuU B OAHOM HH(POPMALMOHHOM IPOEKTE
— B KapTOTEKE WM B TEMAaTHUYECKON SHIIUKIIONIE/INH.

OcHOBHBIE 3TaIlbl BHEYPOYHOU ITPOEKTHOM JEATEIILHOCTH:
1. BeiGop TeMBbl.
2.CO0p cBeIeHHI.
3.BB160p npoeKToB.
4.  Peanmzaius MpoeKTOB.
5. Tlpesenrarun.

Br160p TeMBI.

Ha nepBoM stamne, He 03a7jaunBas 1eTeil NpUuAyMbIBAHUEM CBOUX IIPOEKTOB, IPEIAraloTCsl UM Ha BBHIOOD
JOCTYIIHbIE, PEalbHO BBIMIOJHUMbBIE MPOEKThl. XOPOIIO, YTOObI B JII0OOH MOMEHT B KJIACCE BBINOJHAIOCH
napajuleIbHO HECKOJIbKO MpoeKToB. CocTaBisisi CIUCOK IMPOEKTOB, PEKOMEH]IYeTCS OPHEHTHPOBAaTbCS Ha
MECTHBIE YCIOBHS U MPEAOCTABIISITH JETSIM pa3HOOOPa3HbI€ BUJIbI JESITEIbHOCTH.

3aHATHS pa3fiefieHbl Ha TeopeTudeckue W mpakTtuyeckue. [IpuuéM mpoekTHas NesiTeIbHOCTh MOKET
HOCHTb KaK IpYyIIOBOM, TaK U MHAUBHUAYaIbHBIN XapakTep. Peannzanys mpoekToB - Ha 3TOM 3Talle €T TOTOBST
BBIOpAaHHBIE UMH MIPOEKTHI, coueTasi IeHCTBUS B LIKOJIE (BO3MOXHO, HA HEKOTOPBIX YPOKaX M IMOCJIE YPOKOB) U
BHE IIKOJIBI.

Kaxxnprit peOeHOK UMeeT MmpaBo:

- HC Yy4aCTBOBATb HU B OAHOM M3 ITPOCKTOB,

—  y4acTBOBATh OJIHOBPEMEHHO B pa3HbIX MPOEKTAX B Pa3HbIX POJISAX; — BBIUTH B OO0 MOMEHT U3 JHOOOTO
IIPOEKTA;

— B I1000# MOMEHT Ha4aTh CBOM, HOBBIN TIPOEKT.
CBsI3b € IPEAMETHOM ESITEIHLHOCTHIO
Pa6ota HaJ  TEMOW W NPOCKTHAs NEATENBHOCTH MO3BOJSAIOT  CBS3BIBATE  YPOUHYIO "
BHEYPOUHYIO ACATEIBbHOCTb IETEH B €IUHOE LIENOE.
B coBpeMeHHOH 1IKOJIe aKIEHT IEPEHOCUTCS Ha BOCIIUTAaHHUE MOAJIMHHO CBOOOJHOMN JIMYHOCTH, (pOpMUPOBaHUE
y Jereil CIOoCOOHOCTH CaMOCTOSITEIbHO MBICIUTH, J0OOBIBaTh W INPUMEHATh 3HAHUS, YETKO IJIAHUPOBATh
JeUCTBUS, ObITh OTKPBITBIMU /1151 HOBBIX KOHTAKTOB U CBS3€H.
OcHOBHBIE IIPUHLIMIIBI IPOIPAMMBIL:
-IIpuHIUI cUCTEMHOCTH
-Peanu3anus 3a1a4 yepe3 cBsi3b BHEYPOUHOM JEATENBHOCTH C yYEOHBIM MTPOLIECCOM.
-IIpuHnMn rymann3zanuu
-YBaxkeHHe K TMYHOCTU pebEHka. Co31aHue 6JaronpusTHBIX YCIOBUHM JUIs pa3BUTHsI CIOCOOHOCTEH JeTei.
-IIpuHIUI OITOPEI
-Y4€T HHTEepecoB U MOTPEOHOCTEN yyalluxcs; ONopa Ha HUX.
-IIpuHimn COBMECTHOM JESITENbHOCTH JIETel W B3POCIBIX
-IIpuBneyeHne poauTeneil M AeTed Ha BCEX JTalax HCCIENO0BATENIBCKOW AEATEIbHOCTU: IUIAHUPOBAHUM,
oOcyxieHuu, nmposeaeHun. [Ipuniun oopatHoil cBsA3U
-Kaxxoe 3aHsTne 10mKHO 3akaHYMBaThes peduiekcueil. COBMECTHO ¢ - yJaluMHUcs He00X0AUMO OOCYANUTH, YTO
MIOJIyYMJIOCH U YTO HE MOJIyYUIIOCh, U3YUUTh UX MHEHUE, ONIPEAEIUTh UX HACTPOECHUE U MEPCI EKTUBY.

[IpyHIMD ycrienHOCTH

CreneHsp yCIEHOCTH OIIPENENSIET CAMOYYBCTBUE YEJIOBEKA, €TO OTHOILIEHUE K OKPYKAIOLIUM €TI0 JIIOJM,
okpyxaromemy mMupy. Ecnu yuenuk Oyner BUIETh, 4TO €ro BKJIaJA B 00IIee JeN0 OLIEHEH, TO B MOCIETYIOUINX
nenax oH Oyzer emie Oosee akTWBEH W ycremieH. O4YeHb Ba)KHO, YTOOBI OIICHKA YCIEUTHOCTH y4eHHMKa Oblia
UCKpEeHHEH M HepopMaiabHOM, OHA JOJDKHA OTMEYATh PEANbHBIA ycmeX M peaibHOe JocThxkeHue. Onucanue



MecTa Kypca BHEYPOUHOW NEsITEeIbHOCTH B ydueOHO-TIO3HaBaTeslbHOM pabdote. IIporpamma « YBiekarenbHas
XUMMS



»paccuntana Ha 34 yaca, lyac B Hememo. (8-9 wiacc). B ocHOBe nmpakTH4eckoit pabOThI JISKHUT BBIIOJHECHHE
Pa3IMYHBIX 33JJaHUH 10 BRIMOTHCHHUIO YI€OHO-TI03HABATEIHHBIX, HCCIIEI0OBATEILCKIX TPOEKTOB.

2. Tlnanupyemble Pe3yabTaThl H3YydEHHS Kypca

B pesynbraTe paboThl 10 mporpaMmme Kypca ydamniiecs HayqaTcst

OOBACHATH CyTh XUMHUYECKHX ITPOIIECCOB;

Ha3bIBaTh PU3HAKU U YCIOBUA IPOTEKAHUSA XUMUYECKUX PEAKLIUI;

yCTaHaBIMBATh MPUHAAIEKHOCTh XUMUUECKON pEaKIUu K ONpeAeICHHOMY TUITY 110 OJJHOMY U3
KJ1acCU()MKAITMOHHBIX MPU3HAKOB: 1) IO YUCITy U COCTaBY

HCXOJHBIX BEILIECTB U MPOJAYKTOB peakluu (peakuu COeIMHEHUs, pa3yIoKEHUs, 3aMEIIeHUs U
oOMeHa); 2) MO BBIACICHUIO WM TOTJIONICHHIO TEIUIOTHI (pEakiuu 3K30TCPMUYCCKHE U
SHJOTEPMUUECKHE); 3) 0 M3MECHEHHUIO CTEIICHEH OKHUCIICHHSI XAMHYECKUX 3JIEMEHTOB (peaKiun
OKHUCJIMUTEIIbHO- BOCCTAHOBUTEINBHBIE); 4) IO 00paTuMOCTH Ipolecca (peakiuuu oopaTuMble U
HEOOpaTUMBIE); COCTABIISATh YPABHEHUS JIEKTPOIUTHUYECKOMN AUCCOIMAIIMKI KUCIIOT, IIEI0YEH,
COJIeH; TIOJHbIE W COKpAIlCHHbIE HWOHHBIE YypaBHEHUS peakuuid oOMeHa; ypaBHEHUS
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHII;

MIPOTHO3UPOBATh MPOAYKTHl XWMHUYECKUX PpEaKIUui 1Mo QopMynaM/Ha3BaHUSM HCXOJHBIX
BEILECTB; ONpPEAETATh UCXOAHbIE BelllecTBa Mo (popMyliaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

COCTaBIISITh ypaBHEHUS peakuil, COOTBETCTBYIOIIMX IOCIEA0BATEIbHOCTH («IEMIOUYKE»)
MpeBpaIeHU HEOPTaHUIECKUX BEIIECTB PA3TUYHBIX KJIACCOB;

BBISIBJIATH B TMPOIECCE OKCIEPUMEHTA NPU3HAKH, CBUJETEIBCTBYIOIIME O MPOTEKAHUU
XUMHUYECKON PEaKInu;

IIPUTOTOBJIATH PACTBOPHI C OMPENENEHHOH MAaccOBOH JoNeil pacTBOPEHHOFO BelecTBa;
OTIPEIeNIATh XapaKTep Cpelibl BOAHBIX PACTBOPOB KUCIOT U IIEIOYEH 10 N3MEHEHUIO OKPACKU
WH/UKaTOPOB;

MIPOBOAWTE KAYCCTBCHHBLIC pPCAKNUH, IOATBCPKIAAOINIME HAJIWNYHUE B BOJHBIX pacTBOpax
BCIICCTB OTACIBHBIX NOHOB

Copepxanue nmporpaMmmbl «Todka pocTa» CBA3aHO ¢ MHOTMMH YYE€OHBIMHU IPEIMETaMH, B YaCTHOCTH -
MaTeMaTHhKa, OuoJorus, Gusuka.

JInuyHOCTHBIC YHUBEpCATbHBIC YICOHBIC NEUCTBUS Y
BBIITYCKHUKA Oy1yT CPOPMUPOBAHBI:

yueOHO-II03HABATEIbHBI MHTEpPEC K HOBOMY Y4eOHOMY MaTepualy U crocodaM perieHHs
HOBOH 33J1a4u;

OpucHTAlusA Ha MOHUMAaHHUEC NIPpUYUH YCII€Xa BO BHCy‘IG6HOI>i JACATCIIBHOCTH, B TOM YHCJIC Ha
CaMOaHaJIn3 U CAMOKOHTPOJIb PE3YyJIbTaTad, Ha aHAJIN3 COOTBECTCTBUS PCIYJILTATOB Tpe6OBaHI/I${M
KOHKp@THOfI 3aJa4u,

CIIOCOOHOCTH K CaMOOICHKC Ha OCHOBC KPUTCPUCB YCIICHIHOCTHU BHCY‘IC6HOI>'I JACATCIBHOCTH,
OCHOBBEI Fpa)KHaHCKOﬁ UACHTUYHOCTH JIMYHOCTH B (l)opMe 0CO3HaHUA «S» Kak rpaxxJiaHnHa

POCCI/II/I, YYBCTBA COMMPHUIACTHOCTH U TOPAOCTH 3a CBOIO POI[I/IHy, HapoJ4 1 HCTOPUIO, OCO3HAHNE OTBCTCTBECHHOCTH

YCJIO0BCKa 3a 06mee 6narononyqne, OCO3HAHHE CBOEH 3THHUYECKOM OPUHAJIIC)KHOCTH;[] YYBCTBO MPEKPACHOTO U

9CTCTUYCCKUC TYBCTBA HAa OCHOBC 3HAKOMCTBA C MHpOBOﬁ 1 OTE€UYECTBEHHOM Xy,HO)KCCTBCHHOﬁ Ky.]'ILTypOfI.

BeinyckHuK

HOJIYYHUT BO3MOXXHOCTb JJIsL (I)OpMHpOBaHI/I}IZ



BHYTPCHHEH IO3ULHM IIKOJIbHUKA HA YPOBHE IIOJIOKUTEIBHOIO OTHOLIEHUs K IIKOIE,
MOHUMAHUSI  HEOOXOJUMOCTH  yYEHHUs, BBIPAXEHHOTO B  ImpeoOiagaHuu  yueOHoO-
MO3HABATEIbHBIX MOTUBOB U MPEANOYTEHHH COLUAIIBHOTO CII0C00a OIEHKH 3HAHUMH;

BBIPQKEHHOW YCTOWYMBOM y4eOHO-TI03HABATEILHON MOTUBALINY YYCHHUS;
YCTOMUYUBOTO y4eOHO-TI03HABATEIHHOTO HHTEPECa K HOBBIM OOIIKM CIIoco0aM perieHus 3a/1a4;

aJICKBAaTHOT'O IIOHUMAaHMUs IPUYHH YCHEIIHOCTH/HEYCIEIITHOCTH BHEY4eOHOU
NESATEIBHOCTH;

OCO3HaHHBIX YCTOI\/'I‘II/IBI)IX 3CTCTUYCCKUX HpCI[HO‘-ITCHI/II\/'I 1 OpUCHTAlMX HAa UCKYCCTBO KaK 3HAYUMYIO
cdepy YeNOBEUCCKOMN KHU3HH,

OMIIATUA KaK OCO3HAHHOTO IIOHMMAaHHs 4YyBCTB [JPYIMX JIFOAEH W COIEPEKUBAHUS UM,
BBIPKAIOIIUXCS B IMOCTYIKAX, HANPABICHHBIX HA IMOMOINL U OOecriedeHrue OJIaronorydusl.
PerynsaruBHbie yHUBEpCaIbHBIE YUeOHBIC NEHCTBUS BBITYCKHUK HAYIUTCS:

IUIAaHUPOBAaTh CBOM JEHUCTBUS B COOTBETCTBUM C NMOCTABJICHHOW 3aJayedl M YCIOBHUSIMH €€
peanu3anum, B TOM YKHCJIE BO BHYTPEHHEM IJIaHE;

YUUTBHIBaTh YCTAHOBJIEHHBIE [TpaBHJia B INIAHUPOBAHUHU U KOHTPOJIE CIIOCO0A pelleHHs;
OCYUIIECTBJIATh UTOTOBBIN M ITOIIArOBBINA KOHTPOJIb I10 PE3YJIbTATY;

OLCHUBATDH IMMPABUJIBHOCTDH BBLIIIOJTHCHU A )IeﬁCTBI/ISI Ha YpOBHC a)IeKBaTHOﬁ peTpOCHeKTPIBHOfI
OTIEHKH COOTBETCTBHS PE3YJIbTATOB TPeOOBAHUAM JAaHHOU 3a7a4M U 3a1a4HOM 00JIaCcTH;

aJICKBATHO BOCIIPUHUMAThH MPEAJIOKEHUS U OLIEHKY yYWTEJEH, TOBApHILEH, POIUTENe 1
JIPYTUX JIFOJIEH;

pasnuyath crocoo 51 pe3yabTar JIEHCTBUSL. BBITyCKHUK ~ TOJTy4uT
BO3MOKHOCTb HAyUUThCS:

B COTPYJIHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yUeOHBIE 3a/1a4H;

MPOSIBJIATH MTO3HABATENbHYIO HHUILIMATUBY B y4€OHOM COTPYIHUYECTBE;

CaMOCTOSITENIbHO aJI€KBaTHO OLICHMBAaTh IPAaBUJIBHOCTH BBIMOJHEHHUs JIEMCTBUS U BHOCUTH
HE0OXO0IMMble KOPPEKTUBHI B HCIIOJHEHHE KaK [0 XOJy €ro peaju3alud, Tak U B KOHIIE
neiictBus. [lo3HaBaTebHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUS BBIMYCKHUK HAYUUTCS:

OCYILIECTBIISITH TOUCK HEOOX0AUMOM MH(OPMAIIMK TSI BHIIIOJIHEHUSI BHEYYEOHBIX 3a/laHuM C
WCIIOJIb30BAHUEM Y4YEOHOW JHUTEepaTypbl U B OTKPHITOM HH()OPMAIMOHHOM IPOCTPAHCTBE,
SHIMKJIONENHN, CHOPAaBOYHUKOB (BKIItOYas DJEKTPOHHBIE, HU(POBLIE), KOHTPOJIUPYEMOM
npoctpaHcTBe MHTepHeTa;

OCYILIECTBIIATH 3amuch ((PUKcalyio) BHIOOPOYHON HMHGOpPMAIMU, B TOM YHCIE C MOMOIIbIO
nncrpymenTtoB UKT;

CTPOUTH COOOIICHHUS, TPOEKTHI B YCTHOHM M MUCbMEHHOU opme;

MIPOBOJUTH CPaBHEHHE U KIacCU(PUKAIIHIO 110 33JJaHHBIM KPUTEPUIM;

yCTAaHABIMBATh  MPUYMHHO-CICACTBEHHBIE  CBSI3U B U3Y4aeMOM  KpPYT€ SIBJICHHIA;
CTPOUTH pacCykJeHus B (opMe CBS3M MPOCTHIX CYXKJIEHUH 00 OOBEKTe, ero CTPOCHHH,
CBOMCTBAX U CBA3SX;

BLIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:

OCYIIECTBIIATH PACIIMPEHHBIN MOUCK HH(OPMALIMHK C UCTIOIb30BAaHUEM PECYPCOB OUOINOTEK U
cetu MHTepHer;

3aIllMCbIBAaTh, (I)I/IKCI/IpOBaTL I/IH(I)OpMaI_II/IIO C IOMOIIbKO MHCTPYMCHTOB I/IKT, OCO3HAaHHO H
MPOU3BOJIBHO CTPOUTH COO6IJ.I€HI/IH B YCTHOﬁ U IHChbMEHHOM (bopMe;



OCYIIECTBIATH BBIOOP Hanbosee 3(p(hekTUBHBIX CIOCOOOB pEIIeHNUs 33124 B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

OCYIICCTBJIATL CMHTC3 KaK COCTABJICHHUC IICJIOIO U3 qaCTeﬁ, CaMOCTOATCIIBHO OOCTpauBas U
BOCIIOJHAA HEAOCTAOIINEC KOMIIOHCHTEI,

OCYIIECTBJIATh CpPaBHEHHE, CEpPHALMI0 U KIACCHU(UKAIMIO, CAMOCTOATENFHO BBIOHpas
OCHOBAHUS U KPUTEPHUH JJIs1 YKa3aHHBIX JIOTUYECKUX OTEpallnii;

CTPOUTH JIOTUYECKOE PACCYKJICHHUE, BKIIOYAIOIIEE YCTAHOBJIECHHUE NMPUYUHHO-CIICICTBEHHBIX
CBSI3CH;

KoMMyHMKaTHBHBIE yHUBEpCAJIbHBIE yueOHbIE A€HCTBUS BBITYCKHUK HaydUTCSL:

aZCKBATHO HCIIOJB30BATh KOMMYHMKAaTHUBHBIC, CpEACTBA JUIA pELICHUsA pa3JIMYHBIX
KOMMYHHMKATUBHBIX 3ajjad, CTPOUTh MOHOJIOTUYECKOE COOOIIEHHE, BIaJeTh AUAIOTHYECKOM
(¢hopMOll KOMMYHMKAIIMM, HCIOJIb3YS, B TOM uHcie cpeiacrBa U uHCTpyMeHThl UKT u

JMCTAaHIIMOHHOTO OOIIEHHs; [JI0IycKaTh BO3MOXKHOCTb CYIIECTBOBAHMS Y JIIOJIEH PAa3IMYHBIX
TOYEK 3pEHHs, B TOM 4YHCJI€ HE COBMAJAIOUIUX C €ro COOCTBEHHOW, M OPUEHTUPOBATHCS HA
MO3UILMIO TApTHEPa B OOIIEHNHU U B3aUMOJICHCTBUMY;

VUYUTHIBaTh pa3HbIE MHEHHUS H CTPEMHTHCS K KOOPAWHAIIMK Pa3IUYHBIX TO3WIUNA B
COTPY/IHUYECTBE;

(dhopmynupoBaTh COOCTBEHHOE MHEHUE U MTO3UIIHIO;
JAOTrOBApUBATHCA U MMPUXOAUTH K O6H.[€My PEIICHUIO B COBMECTHOM JACATCIIBHOCTH, B TOM YUCJIIC
B CUTyallu CTOJIKHOBCHHA UHTCPECOB,

3a/1aBaTh BOIMPOCHI;

MCIOJIb30BATh PEYb JJISl PErYNISIIUUA CBOETO JeHCTBUS;

a/IeKBaTHO HCIIOJIb30BATh peueBbie CpeacTBa JUIL  pellIeHus]  pa3IHyYHBIX
KOMMYHUKATUBHBIX  3ajad, CTPOUTh MOHOJIOTUYECKOE BBICKA3bIBAHUE, BIIAJIEThH

TUANTOTHYECKON (opMOi peur. BBITTYCKHUK MOTYyIUT BO3MOKHOCTh HAYUHUTHCS:

YYUTHIBATh U KOOPJAMHUPOBATH B COTPYIHUYECTBE OTIMUYHBIC OT COOCTBEHHOM MO3HIIMH APYTUX
JIIOJIEH;

YUYUTBIBATE PA3HBIC MHCHHUA U NUHTCPECHI U 000CHOBEIBATh CO6CTB€HHyIO IIO3HUIIHIO,

IMOHUMATh OTHOCHTEIIFHOCTh MHCHUN U IOAXO0 0B K PCHICHHUIO HpO6JICMBI;

APTrYMCHTUPOBATh CBOIO IMO3UIIUIO U KOOPAMHHUPOBATH €€ C IIO3UIHUAMU ITIAPTHEPOB B

COTPYAHHUYICCTBEC IIpU BBIpa6OTKe O6IH€FO pCIICHUA B COBMECTHOM JCATCIIBHOCTH,

3a/laBaTb  BOIIPOCHI, H606XO,Z[I/IMLIG UL OpraHu3alnin COOCTBEHHOMH JACATCIBHOCTH H
COTPYAHHUYCCTBA C MTAPTHECPOM;

OCYHLICCTBJIATD B3aUMHBII KOHTPOJIb W OKa3biBaATb B COTPYAHUYCCTBEC HCO6X0,I[I/IMYIO
B3aUMOIIOMOIIIb,

AICKBATHO UCIIOJIL30BATh PCUb I IJIAHUPOBAHUA U PETYIISIINUN CcBOEM ACATCIIBHOCTH,
AICKBATHO HCIIOJIB30BAaTh PCUCBLIC CPCACTBA IS Bq)(i)eKTI/IBHOl"O peaicHus p33H006pa3HBIX
KOMMYHHUKATHBHBIX 3a/1a4.

cDO]Z)MI)I KOHTPOJIA U BBIXOZ HaA pE3yJIbTaT.
KOHTpOJIB TeKy’IJ.IHfI, HpOMC)KYTO‘IHLII\/'I, HUTOTOBBIM. Pe3y.]'IBTaTBI pa6OTBI U KOHTPOJIb OCYHICCTBJICTCA KaK Ha
3aHATUAX BHCypO‘-IHOﬁ ACATCIIbHOCTH, TaK U HAa PA3JIMYHBIX KOHKYpPCaX, OJIMMIINAJiaX. Bo3MoxHO NpeaACTaBJIICHUC

HaunboJee

YCIICHIHBIX IMPOCKTOB cpeau YUYCHUKOB HadaJabHOM IIKOJIBI.



Onucanue MaTepuaIbHO-TEXHUYeCKO# 0a3bl HeHTpa «Touka pocray,
HCII0JIB3YeMOr0 VISl peain3aly 00pa3oBaTe/bHBIX IPOrPaMM B PaMKax NpenogaBaHus XUMHHU

Hughposas (komnviomepuas) nabopamopus (LIJI), mporpaMMHO-aNNapaTHBIA KOMIUIEKC, IaTYUKOBAs
cucreMa — KOMIUJIEKT Y4eOHOTO OOOpYZOBaHUS, BKIIOYAIOIIMNA W3MEPUTENbHBIA OJIOK, MHTEpdeiic
KOTOPOTO TMO03BOJISIET OOecrneunBaTh CBS3b C IMEPCOHAIBHBIM KOMIBIOTEPOM, M HAa0Op JaTYMKOB,
PETHCTPUPYIOMINX 3HAYCHUS PA3TUYHBIX (PU3HUECKUX BEITUIHH.

Jlamuuk memnepamypvl niamuHogvlil — MPOCTON U HAAEKHBIM JATUMK, MpPEAHA3HAUYEH A U3MEpPEHUs
TEMITepPaTyphbl B BOJHBIX PACTBOPAX U B ra30BBIX cpeAax. MiMeeT pasnmudHblid Tuana3oH U3MEPEHUA OT —
40 mo +180 °C. TexHuueckue XapaKTEpUCTHKU JaTyMKa yKa3aHbl B MHCTPYKLHHU [0 IKCIUTYaTallMH.
Jlamyux memnepamypsl mepmonapmusiii TpeAHa3HAYeH i u3Mepenus temmeparyp 1o 900 -C.
Hcnostb3yeTcst Ipy BBITIOJTHEHUH Pa0oT, CBSI3aHHBIX C U3MEPEHUEM TeMITepaTyp IUIaMEHH, TIJIaBJICHUS
pa3o’KeHus BEIIECTB.

Jamuuk onmuueckotl ntomnocmu (Ko1opumemp) — NpeIHa3HAYEH U1 U3MEPEHUSI ONITUYECKON TUIOTHOCTH
OKpAIlleHHBIX PacTBOPOB. Mcmnomb3yercs mpu u3ydeHUH TeMm «PacTBopb», «CKOpPOCTh XHUMHUYECKUX
peaxuuiiy, onpeaesieHnH KOHIIEHTPAUN OKPAIIEeHHBIX HOHOB.

Jlamuuk pH nipenHa3HaueH 111 U3MEpPEHHs BOJOPOIHOTO nokasarens (pH) BoJHBIX pacTBOPOB B pa3IMYHbIX
UCCIIEIOBAaHUSAX 00BEKTOB OKPYKaIOILIEH CPEIbl.

Jamuuk snexmponpogoonocmu npeIHa3HadyeH Ul U3MEPEHUs YACIbHON 3JIEKTPOIIPOBOJHOCTH JKUIKOCTEH,
B TOM YHCJIC W BOJHBIX PACTBOPOB BemlecTB. [IpuMeHsIeTCS TIpH U3yYCHUH TEOPUHN ICKTPOTUTHIECKON
JMCCOIIMAITNH, XapaKTEPUCTHK BOJIHBIX PACTBOPOB

Jamuuk xn0puo-uonoe WCTONb3yeTCs Ui KOJWYECTBEHHOTO OIpEENICHUs COJIEepXaHUs MOHOB XJIopa B
BOJIHBIX PAcTBOpAX, MOYBE, MPOAYKTax NuTaHus. K 1aTunuKy MoaKiro4aeTcss HOHOCEIEKTUBHBIN SJIEKTPO/]
(UCD) (pabounii 31€KTPOT), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIIEHTPAIIMU OMPELISIEeMOT0 UOHA, B
JaHHOM ciTydae oT KoHieHnTpanuu annoHoB Cl". ITorermman MCD onpenenstor OTHOCUTEIBHO AIIEKTPOIa
CpPaBHEHHSI, KaK MMPABUJIO, XJIOPCEPEOPSIHOTO.

Jamuux numpam-uonoe TpenHa3HAYeH MJI KOJMYECTBEHHOTO OIpEAeieHHs] HUTPATOB B Pa3IMYHBIX
00BEKTaX OKPYKAIOIIECH Cpe/Ibl: BOJIC, OBOIIAX, (PYKTax, KOJOACHBIX M3JICIHIX U T.1.

Mukpockon yugposoti mnpeaHazHAUYeH I U3ydeHUs (OpPMbI KPUCTANIOB M HAOMIOJIEHUS 3a POCTOM
KpPHUCTAJUIOB.

Annapam ons nposedenus xumudeckux peaxyuti (AIIXP) npenHa3HavyeH s MOJTYYCHHS U JEMOHCTPALUH
CBOMCTB TOKCHYHBIX [1apOB M T'a30B . DTU BELIECTBA MOJYYalOTCs B KOJIOE-peakTope, U IpU HarpeBaHUH
(wnm 6e3 HarpeBaHUs) ra3000pa3HBIC BEIIECTBA MPOXOIAT Yepe3 MOTJIOTUTEIbHBIC EMKOCTH (HACaaKH) C
pacTBOpaMu peareHTOB, BCTYHNAIOT C HUMH B peakiuio. M30bITOK Ta3a MOIJIONIAeTCA >KUIKAMHU H
TBEPABIMU peareHTaMH, a TaKXKe AaKTHBUPOBAHHBIM YIJIEM. AIMapar yalle BCEro HCHOIb3YIOT IS
MOJIy4eHUS U IEMOHCTPAIlMU CBOMCTB XJIOPA, CEPOBOJIOPOIA.

Ilpubop oOnsa Odemoncmpayuu 3a8UCUMOCIIU CKOPOCIU XUMUYECKUX Peakyuti om pasiuyHulX hakmopos
HCIOJIL3YIOT MPU U3Yy4eHUU TeMbl «CKOPOCTh XUMUUYECKOH peakiuu» 1 TEIIOBOro 3 (HheKkra XuMUYECKUX
peakuuii. IlpubGop maéT BO3MOKHOCTH OSKCIEPUMEHTAIBLHO HCCIENOBAaTh BIMSHHE HA CKOPOCTh
XUMHUYECKUX peakuui cruenyronmx (akTopoB: MPHPOABI pPEarupyrolux BeHIECTB, KOHIEHTpPAIUU
pearupyomux BeIIecTB, TUIOMIAIM TPaHUIbl pas3lena (a3 B TeTepOreHHBIX cHUcTeMaX (IMTOBEPXHOCTH
COTPUKOCHOBEHUS MEXAY PEarupyroIINMH BEIIECTBAMU ), TEMIIEPATYphl, KaTaTu3aTopa, MHTrUOUTOpa.

Ilunemxa-0ozamop — nipucnocoOiIeHre, UCTIONb3yeMoe B Jab0opaTOpuu Al OTMEPUBAHUS OIIPEIETIEHHOTO

00béma xuaKoCcTH. [IMMEeTKH BBIMTYyCKAIOTCS MEPEMEHHOTO0 U MOCTOSHHOTO 00BhEMa. B KOMITIEKTHI
o0opynoBaHus i1 MEAMIIMHCKUX KJIACCOB BXOJAT YAOOHBIC MUMETKU- JI03aTOPBI OJIHOKAHAIBHEIE,
MO3BOJISIFOIINE HACTPOUTH HEOOXOIMMBII 00bEM 0TOMPAEMOM )KUIKOCTH B TPEX Pa3IMUHBIX JHUAIa30HaX.
bana xombunuposannas TpeqHa3HAUYECHA i HAarpeBa CTEKISHHBIX U (Gap(opoBBIX COCYAOB, KOTIa
TpeOyeTcst co31aTh BOKPYT HarpeBaeMoro cocyjaa paBHOMEPHOE TEMIIepaTypHOe IoJie, M30exaTb
WCTIONI30BAHUSI  OTKPHITOTO  TJIAMEHH W pacKaléHHOW  dJekTpuueckoit  crmumpanu. Kopmyc



KOMOWMHUPOBAHHOW OaHW cHelaH u3 aloMHHUA. JKUAKOCTHAas YacTh KOMOWHUPOBAHHOW OaHU
3aKpBIBACTCS KOJIBIIAMU PA3JIMYHOTO TUAMETPA.

Ilpubop 0ns nonyuenus 2a306 UCTIONB3YETCS ISl TIOTyICHHsI HEOOIBIITUX KOJIMYECTB ra30B: BOJOPO/IA,
KHcIopo/a (U3 IepoKCHIa BOJOPOIA), YIICKUCIIOTO Ta3a.



3. Conepxanue yaeGHOTO Kypca

Ne | Tema paszgena KoJu1-Bo yacos
1 | Xumus — HayKa O BEIIECTBAX U MPEBPALLICHUSIX 2
2 | BemectBa Bokpyr Tebst! OrisiHuUCH! 16
3 | VBiekaTenpHasi XUMHS U151 9KCIIEPUMEHTATOPOB 12
4 | nauBuayaabHbIE IPOCKTHI 4
KanengapHo- TeMaTndeckuii 1iaH
8-9 kiacc
Ne | Tema ypoka Tun ypoka O6opynoBanue [Hara
T1/T1
[To mnany ITo daxty
1 Xumuss wim marus? BBo1HBIN ypOK [Tudposas madoparopust
Hemuoro n3 ncropumn RELEON
XUMUH. TexHuka
be3zonacHocTH B
KaOWHETE XUMHUH.
2 Anxumusi. XuMus BU€pa, |YPOK JISKIUS
CEeroJIHsl, 3aBTpa.
3 BemectBo, pusndeckue |Ypok cucremaruszaBecs
CBOMCTBA BEILIECTB. | 3HAHUII. TEXHOXUMHUYECKUE UITU
OTiInyne YUCTHIX DJIEKTPOHHBIE;  KOJIOa
BEIECTB OT CMecei.. r1ockooHHas 250 mur;
4 CriocoOblI pa3aeneHus Ypoxk
CMeCe. [MOBTOPEHMS,
000011IeHNUS U
CUCTeMaTH3aIlH
MaTepuana
5 Bonga— MHOrO 11 MBI O [YPOK

Hell 3HaemM? Boma m  [[IOBTOpPEHMA,
eecBoiicTBA. Yro |0000mEnNs 1
HEOOLIYHOTO B BOAE? CAUCTCMATHU3allNH1
Bona npecHast u Mopckasi. Marcpuaia
Cr10cO0BI OUUCTKHU BOJIBL:




OTCTaBaHHUE,
¢mipTpOBaHUE,
o0e33apakuBaHUeE.

6 CToJI0BBIH YKCYC U Ypox Lludpposoii pH. wrrarus
YKCYCHasl 5CCCHIMA. [IOBTOPCHMA, C 32XKHUMOM; IIATh
CBoiiCTBa YKCYCHOM 00001IeHUS 1 XUMUICCKUX CTAKaHOB
KUCJIOTBI M €€ cucTematnsauuu (2> MI1); IPOMbIBAJIKA
¢buznonornyeckoe Marepuaa
BO3JICHCTBUE.

7 [IntbeBas cona. YPOK u3ydeHus
CpoiicTBa U NpUMeHEHHUE. HOBOT'O

8 Yaii, cocTaB, CBOICTBa, |YPOK U3yUECHUS
¢dbuzmosiorH YeCKOe |HOBOTO
NCHCTBHE HA OpraHU3M
YyeJloBeKa.

9 MbLUTO HITH MBLTA? YPOK H3ydeHHS [udposoii pH. mwratus ¢
OTtanune HOBOT'O BaKMMOM; IISITh
XO3SIICTBEHHOTO XAMHAYECKUX CTAKAHOB
MBbLJIa OT TYyaJIE€THOTO (25 mm); mpombiBaTKa
[lenouHol xapakrep
X031 CTBEHHOTO
MbLIIa.

10 |CtupasibHbIEC NOPOLIKU U |YPOK U3ydEHUS [Tudposoit pH. mratus ¢
prrne MOIOIIHE HOBOTO BaXXUMOM, IIATh
CpenCTBa. Kakue XHMHUYCCKHX CTAKaHOB
OPOLIKH caMble (25 mu1); mpoMbIBaIKa
onacuele. Hago mu
oracaTbCs )KUIKUX
MOIOIINX CPEICTB.

11  [lockoHBI, AyXH, KpeMbI  [YPOK MPAKTUKyM  |Ammapat Juis
U povasi mapQromepusi. [POBEICHUS
MoryT 1 npeAcTaBiIsITh XUMHYECKUX peakuit
OTIaCHOCTh (AITXP), npubop mis
KOCMETUYECKHE MOJIy4eHUS Ta30B WU
npemnapaTbl? MoXHO 1 annapat Kunmna
CaMOMY M3TOTOBUTH
yxu?

12 |Muoroo0Opa3ue Ypoxk nzydeHus Ludposas saboparopust
JIeKapCTBEHHBIX BEIECTB. [HOBOTO RELEON
Kakue nekapctBa  Mbl
0OBIYHO MOKEM
BCTPETUTh B  CBOEH
JOMAIIHEN anteuke?

13 |AnTeunslii o1 U €ro Ypok mpakTHUKyM  |Anmnapat uis

cBoiictBa. [louemy oz
HaJ10 JAEPKATh B IVIOTHO
3aKYIIOPEHHON CKJISTHKE

IMPOBCACHUA
XUMHUYCCKUX pCaKLII/Iﬁ

(AITXP)




14 [«3encHka» i  [YPOK MpaKTUKyM
pacTBOp
OpWILTHAHTOBOTO
3€JICHOTO
15 [[Iepekuch BomOpOAA YPOK IOBTOpEHUS, |Anmapar ajs
)4t THJIPOTICPUT. 000011IEHUSA U [IPOBEACHUSA
CBolicTBa MEpEKUCcH cucreMaTH3anuy  [XMMHYECKUX PeaKIni
BOJOPOJA.. MaTepuaa (ATIXP)
16  |Acniupun Wi [Ypok npaktukyM  |Ludpoas nadopatopus
AUETUIICATUIA  JIOBasI RELEON
KHCJIOTa u ero
cBoiictBa. OmnacHOCTb
pu MIPUMEHEHUH
acTiMpuHa
17  |Kpaxmai, ero cBoiicTBa M [Ypok
[TPUMCHEHHE. M3yICHHS
OO6pa3oBaHue KpaxMajnga |HOBOTO
B JINCTHSIX PACTEHUM.
['mroxo3a, ee cBOMCTBA U
[TPUMCHEHHE.
18 |MaprapuH, CIMBOYHOE B |YPOK
PAaCTUTEIILHOE  MAaclio, |[MOBTOPEHHS,
casio. Yero Mbl 0 HUX HE [0000IIEHUS U
3HaeM? CHUCTEMAaTHU3aIUN
MaTepuana
19 |Cummnarudeckue Ypoxk
YepHWJa:  Ha3HaueHHe, IOBTOPEHUS,
MpocTeime pernenTsl.  |0000MmeHHs 1
cUCTeMaTH3allH
MaTepuana
20  |CocraB akBapeabHBIX Ypoxk Armapart Jis
KpacoK. [IpaBuna [IOBTOPEHMUS, [POBCACHNA
0OpaleHus ¢ HUMHU. 000011eHNA U XUMHUYECKUX PEaKIHi
cuctematmzanuu  |(AIIXP)
MaTepuana
21  Hcropust MBUIBHBIX 'Ypok TBOpuecTBa
ny3sipeid. Puszuka
MBLTBHBIX
[1y3bIpEi.
22 |CoctaB LIKOJBHOTO Mena. [YPoK L{ndpoBoit Mukpockon
MOBTOPEHUS,
00001IeHus 1
CUCTeMaTH3aIlH
MaTepuana
23  [MugukaTopsl. VYpox npaktukym  |Hudposas naboparopus
3MeHeHrne OKPaCcKu RELEON

HMHIUKATOPOB B
[PA3JIMIHBIX CPpEaAX.




24

JlaboparopHas padota 16.

YPOK IIPaKTUKYM

Arnmapart s

«CeKpeTHBIE YepPHUIIAY. MIPOBEICHUS
XUMUYECKUX PEAKIIUi
(AITXP)

25 |[Jlaboparopnas pabota 17.[Ypok npakTukym |Anmapar Ui
«I[lonydenue IIPOBCACHNA 5
AKBAPEIBHBIX XUMUYECKUX PEaAKIIUi
KPACOK». (AIIXP)

26 [JlabGoparopnas padota 18.Ypox nmpakTukym |Anmapar s
«MBLIbHBIC OTIBITHI. MIPOBEICHUS

XUMHUYECKUX PEaKIIUi
(AITXP)

27 |Jlaboparopnas pabota 19.[Ypok npakTHKym
«Kax BbIOpATh
[IKOJIBHBIN MET.

28 |[Jlaboparopnas padota 20.Ypox mpakTuKyMm |Amnmapar s
«3rotoBnenne MIPOBCACHUS
[ITKOJTbHBIX MEJIKOBY. XMMHYECKUX PEaKINi

(AITXP)

29 |JlabGoparopHasi  pabora [YpOK IpaKkTHKYM
21. «Omnpenenenue
Cpensl  pacTBOpa  C
[TOMOIIIBEO
WHINKAaTOPOBY.

30 laboparopHas pabota 22.Ypoxk npaktukym |[ludposoii pH. mratus ¢
«IIpurotoBneHue 32)XKMMOM,; IIATh
paCTI/ITeJ'IBHBIX XUMHWNYCCKUX CTAKaHOB
MHINKATOPOB U (25 mu1); mpoMbIBaIKa
OTIpeIeIICHUE C TIOMOIIBIO
HuX pH pactBopay.

31 [[loxaroroBka u 3aiura Ypoxk
[IPOCKTOB MOBTOPCHUS,

00001ICHHS 1
CHCTEMAaTU3aIHN
Marepuaa

32 [[loaroroBka u 3amura Ypok

[IPOCKTOB OBTOPCHUS,
0000111eHUS U
CHCTEMAaTU3aIHU
Marepuala

33 [[loaroroBka u 3amura Ypoxk

[TPOEKTOB OBTOPCHUS,
000011eHUs 1
CHCTEeMAaTU3aIHN
Marepuaa
34 [[loaroToBka u3ammra  [YPOK KOHTPOJIS

IIPOCKTOB




OcHauweHue yuebHoro npouecca

O6opyodosaHue yeHmpa «Touyka pocma»
Hugpopmayuonnsvie cpeocmea
UnmepHem-pecypceoi

1. http://www.alhimik.ru. ITpeacTaBieHs! cieayrone pyOpUKU: COBETh A0UTYPUCHTY,

YUUTENI0 XUMUHU,CITPABOYHUK (0YEHb O0JIblIas NOA00PKa TaOIHI] U CIIPaBOYHBIX

MaTepHaJIOB), Beceas XUMHs, HOBOCTH, OJIMMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX

HCTOPUYECKUXCBEICHUI)

2. http://www.hij.ru/. XKypran «Xumust 1 )KU3HBHIIOHSITHO U 3aHUMATEIHHO

paccka3biBaeT 000 BCEMHUHTEPECHOM, YTO MPOUCXOIAUT BHAYKE U B MHUPE, B KOTOPOM

MBI )KUBEM.

3. http://chemistry-chemists.com/index.html. DnekTpoHHbI# )KypHAT « X UMHUKH 1

XUMHUSI» TIPEICTABICHOMHOKECTBO OTIBITOB M0 XMMHUH,3aHUMATEIbHON HH(DOPMAIIUH,

MO3BOJISAIONICH YBJIEYb YYCHUKOB 3KCIIEPUMEHTAIBHOM YacThIO MPEIMETa.

4. http://c-books.narod.ru. BceBo3moskHas auTepaTypa 1o XuMHH.

5. http://www.drofa.ru. U3BectHoe n3aaTenscTBO yaeOHOMU TuTepaTypbl. HOBUHKM HAy4YHO-TOMYIISPHBIX
W3aHUMATEIbHBIX KHUT MO XHMHUH.

6. http://1september.ru/. Xypuan qis yauresei U He TOJbKO. bobIoe KOJMYECTBO

paboT yUEeHHKOB, B TOMYHCIIC ¥ UCCIIEIOBATEILCKOTOXapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. BcepoccHitckuii MIKOIBHBII

MOPTAJ CO CChUTKaMK HA00pa30BaTeIbHbIC CAUTHI TOXUMHUH.

8. www.periodictable.ru. CoopHuk cTaTeit 0 XAMUYECKUX JIEMEHTaX,
WILTIOCTPUPOBAHHBIHIKCIIEPUMEHTOM.
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