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BBegeHue

B 0byyeHUN XuMuUM BONbLIOE 3HAYEHWNE UMEET IKCMEPUMEHT. AHaNNU3NPys pe3ynbTaThl NPo-
BEZLEHHbIX OMbITOB, yyalLMecs yoexaalnTcs B TOM, YTO T€ WIN UHbIe TeOpeTUYeCKUe npeacTaB-
NIEHWS COOTBETCTBYIOT MW NPOTUBOPEYAT PeasbHOCTU . TONbKO OCYLLECTBAAS XUMUYECKUIA IKC -
NEPUMEHT MOXHO MPOBEPUTh AOCTOBEPHOCTb NPOrHO30B, CAENAHHBIX Ha OCHOBAHWU TEOPUM .
B npouecce 3kcnepuMeHTanbHOW PaboThl yyalMecs nNpuobpeTaloT ONbIT MO3HAHWUA pPeanbHo-
CTW, ABNAIOWNIACA BAXHBIM 3TanoM GOpPMUPOBAHUA Y HUX YOexaeHWI, KOTopble, B CBOK Oye-
peflb, COCTABNSIOT OCHOBY HayYHOrO0 MUPOBO33PeHUS . Peann3alLma yKa3aHHbIX LLeNeNn BO3MOX-
Ha NMPU OCHALLEHUMN WKONBHOIO KabuHeTa XMMUN COBPEMEHHBIMU Npubopamn 1 0bopysoBaHN-
eM . B pamkax HauuoHanbHoro npoekta «Obpa3oBaHue» 3TO CTano BO3MOXHbIM Onarogaps
CO34aHuNI0 B 06lWe0bpa3oBaTeIbHbIX OPraHNU3aLMsX, PACNoNOXEHHbIX B CENbCKOW MeCTHOCTU
W Manblx ropofax, LLeHTPOB 06pa3oBaHNA €CTECTBEHHO-HAYYHON U TEXHONOrNYeCKON Hanpas-
neHHocTen «ToYkM pocTa» . BHeapeHne 3Toro 060pyA0BaHNS NO3BONMUT KAYECTBEHHO U3MEHUTD
npoL,ecc 0byyeHUs XUMuUM . KonnyecTBEHHbIE SKCNEPUMEHTbI MO3BONAT MOAYYaTh AOCTOBEPHYIO
NHGOPMALIMIO 0 NPOTEKAHUM TEX UK UHBIX XMMUYECKMX MPOL,ECcax, 0 CBOACTBAX BellecTs . Ha
OCHOBE MOJYYEHHBIX IKCMEPUMEHTANbHBIX JaHHbIX Obyyaemble CMOrYT CaMOCTOATENbHO Ae-
naThb BbIBOAbI, 06061,aTh Pe3yabTaThl, BbISBAATL 3aKOHOMEPHOCTU, YTO OJHO3HAYHO byAeT cno-
CoDOCTBOBATH MOBBILEHWNIO MOTUBALUN 0OYYEHUA WKONbHUKOB .

LleHTpbl 0b6pa3oBaHMA €CTeCTBEHHO-HAYYHOM HanpaBNeHHOCTU «Toyka POCTa» CO3/aHbl
C LUeNbio pa3BUTMA Yy 0DyyaloWNXCcs eCTeCTBEHHO-HAY4YHOW, MaTeMaTUYeCKOW, MHDOPMALLMOH-
HOM FPaMOTHOCTU, OPMUPOBAHNS KPUTUYECKOTO U KPEATUBHOTO MbILIEHNS, COBEPLUEHCTBO-
BAHMS HaBbIKOB €CTECTBEHHO-HAYYHOW HAMpPABNEHHOCTH, @ TakKe /1A NPaKTUYeCKoW oTpaboT-
KM y4yebHOro matepuana no y4ebHbiM npeamMeTy «Xumus».

Llenb u 3apgaumn

+ Peanu3aums oCHOBHbIX 06lLe00pa3oBaTe/NbHBIX NPOrpaMM MO yYyebHbIM NpeaMeTam
€CTEeCTBEHHO-HAYYHOW HAMPaBNEHHOCTH, B TOM YKCIE B paMKaxX BHEYPOYHOWN [EeATeNbHO-
CTK obyvaroWmnxcs;

+ pa3paboTka ¥ peanu3auma PasHOYPOBHEBBIX AOMOJHUTENbHbIX 06LLE0OPA30BATENbHBIX
NporpamMm ecTecTBEHHO-HAYyYHOI HaMpPaBNEHHOCTH, a TaKXe UHBIX NPOrpaMm, B TOM YMC-
ne B KAHUKYNSPHbIA Nepuoa;

+ BOBJIEYEHME YYaLLMUXCS W NeJarornyecknx paboTHUKOB B MPOEKTHYIO AEATENbHOCTD;

+ OpraHu3auua BHey4yebHOM AeATENbHOCTU B KAaHWUKYNAPHBIA Mepuoa, pa3pabotka u pea-
NN3aLMs COOTBETCTBYIOLWMX 06pa30BaTe/IbHbIX NPOrpaMmM, B TOM YUC/Ie ANS narepei, op-
raH130BaHHbIX 06Pa30BaTeNbHbIMYU OPraHN3aALUAMI B KAHUKYNSPHBIA NEPUOA;

+ TOBbIWEHNE NPOGHECCHOHANBHOrO MacTePCTBA NeJarornyecknx paboTHUKOB LLEHTPa, pe-
ann3yloLWmx OCHOBHbIE 1 AOMONHUTENbHbIE 06LIE0bPa30BaTENbHbIE MPOrPAMMBI;

Co3paHue LieHTpa «Toyka pocTa» npejnonaraet pa3suTne obpa3oBaTesbHON MHDPACTPYK -
Typbl 06le0bpa3oBaTesbHON OpraHW3aLM, B TOM YMC/Ie OCHalleHue 0bleobpa3oBaTebHON
opraHusauuu:

. 0b0pyAOBaHMEM, CPEACTBAMU 0BYYEHNS 1 BOCMUTAHMA NS U3YyyeHUA (B TOM 4MCie 3KC-
NepUMeHTaIbHOr0) NPeaMeToB, KYpCOB, AUCLUNAWUH (MOAY/NEN) eCTeCTBEHHO-HayYyHOM
HanpaBNeHHOCTW MpK peanu3aLuiu OCHOBHbIX 00Weobpa3oBaTesbHbIX NPOrpamMMm WU Ao-
NOSHUTENbHbIX 06lWeobpa3oBaTesibHbIX NPOrpamMM, B TOM uucie Ans pacliMpeHus co-
AEepXaHnA yuebHbIX npegmeTa «XUMus»
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+ 0bopyaoBaHMeM, CpeLCTBAMM 0DyYeHMs M BOCMUTAHMUA AR peanu3auny nporpamm Ao-
NONHUTENbHOrO 0OPa30BaHMSA €CTECTBEHHO-HAYYHON HAMpPaBAeHHOCTH,;

+ KOMMbIOTEPHbLIM 1 UHbIM 0OOPYAOBAHNEM .

MpodunbHbIM KOMNAEKT 000PYAOBAHMS MOXET ObiTb BbIOpaH Ans obuieobpa3oBaTeNbHbIX
OpraHu3auuin, UMELMUX Ha MOMEHT CO34aHuA LeHTpa «Touka pocTa» Habop cpeacts obyye-
HUA 1 BOCMWTAHWA, MOKPbIBAOWMIA CBOMMU (DYHKLMOHANbHBIMU BO3MOXHOCTAMW Da30Bble NO-
TPEOHOCTU NpK U3yYeHUM yuyebHbiX npeamMeToB «dusnkar», «Xumus» u «bnonorus» .

MepeyeHb, MUHUMANLHO HeobXxoAMMble (YHKLWOHANbHbIE W TeXHW4Yeckue TPeboBaHUA K
MWHUMaNbHOE KOMNYeCTBO 00OPYAOBAHMS, PACXOAHBIX MATepPUaNoB, CPeACTB 0by4eHMs U BOC-
NMUTAHMS A9 OCHALLEHMS LeHTPOB «TOYKa poCTa», OnpenenaloTcs PernoHanbHbIM KOOPAKHA -
TOpOM € Y4éToM MpumepHOro nepeyHs 060pyAoBaHMS, PACXOAHbIX MAaTepuanos, CPeAcTB 0by-
YEHWA M BOCMUTAHMS LNA CO3L4aHMA M obecneyeHus (YHKLMOHMPOBAHMSA LLEHTPOB 0bpaszosa-
HUS eCTEeCTBEHHO-HAayyHOW HanpaBNeHHOCTM «Toyka pocTa» B 0b6uLe0bpa3oBaTe/bHbIX
OpraHu3auuax, pacnonoXeHHbIX B CENbCKOW MECTHOCTYM M MabiX FOPOAAX .

MpodunbHbIi KOMNAEKT obopynoBaHua obecneymsaeT 3hhekTUBHOE AOCTUXEHWE obpa-
30BaTe/IbHbIX PE3Yy/NbTATOB 0OYYaOWMMUCA NO NPOrpaMMam eCTeCTBEHHO-HayYHON HanpaBaeH-
HOCTM, BO3MOXHOCTb YryONEHHOTO M3Yy4YeHNs OTAENbHbIX NPeLMeTOB, B TOM yucie ans dop-
MUPOBAHMS N306PeTaTENbCKOrO, KPEATUBHOIO, KPUTUYECKOrO MbILWNEHNS, Pa3BUTUA BYHKLMO-
HaNbHOW FPAMOTHOCTK Y 0DOYYaloLLMXCA, B TOM YACNE €CTECTBEHHO-HAYYHON N MaTEMATUYECKOM .

IKCNEPUMEHT SBNAETCA NCTOYHUKOM 3HAHMWIA U KPUTEPUEM UX UCTUHHOCTYW B Hayke . KOH-
LLenuns CoBpeMeHHOro 0bpa3oBaHuMs NoApa3yMeBaeT, YTo B y4ebHOM 3KCMepuMeHTe BeAyLLYHO
PO/b AOJIKEH 3aHATb CAMOCTOATENbHbIA UCCNEA0BATENbCKUI YYEHUYECKUIA IKCMEPUMEHT .
CoBpeMeHHble 3KCNepUMEHTaNbHbIE UCCIEA0BAHNUA MO XUMUK YXKe TPYAHO NPeaAcTaBuTb be3
NCNONb30BAHNA HE TONbKO aHANOrOBbIX, HO U LM(POBLIX N3IMEpPUTENbHbIX Npubopos . B depe-
panbHoM locyaapcteeHHoM Obpa3osaTtensHom CtaHpapte (®rOC) nponucaHo, YTO OAHUM U3
YHUBEPCA/IbHbIX Y4ebHbIX LeiCTBUI, NpuobpeTaembiX yyawmMMmUca, AOMKHO CTaTb YMEHUe
«MPOBELEHNS OMbITOB, MPOCTbIX 3KCMEPUMEHTANbHbIX WCCNELOBAHMIA, MPAMbBIX U KOCBEHHbIX
N3MEPEHNUI C UCMO/b30BAHMEM AHANIOTOBbIX U LU(POBLIX M3MEPUTENbHBIX NPUOOPOBY .
YyebHbIN 3KCMEePUMEHT MO XUMWUU, NMPOBOAWUMbIA HAa TPAAWLWOHHOM 0bOpynoBaHuM, be3
npUMeHeHns LN poBbIX NabopaTopuil, He MOXET NMO3BONUTL B MONHOW MEpPe PEewMTb BCE 3a-
AAYN B COBPEMEHHOM WKONE . ITO CBA3AHO C PALAOM NPUYMH:
+ TPAAMLMOHHOE WKONbHOE 060PYAOBAHME M3-33 OrpaHMYEHMA TEXHUYECKMX BO3MOXHO-
CTeN He NO3BO/IAET NPOBOAUTL MHOTME KONIMYECTBEHHbIE NCCNELOBAHNS;

+ ANNTENbHOCTb NPOBEAEHUA XMMWUYECKUX UCCNeAO0BAHMIA He BCerha Cornacyercs ¢ Anu-
Te/IbHOCTbI0 YYeOHbIX 3aHATUN;

+ BO3MOXHOCTb MPOBEALEHUS MHOMUX UCCIEeL0BAHUNA OrPAHNYNBAETCS TPEOOBAHMAMMN TeX-
HWKKU 6e30NacHOCTU U Ap .

Lndposas nabopaTopua NOAHOCTbIO MEHAET METOAMKY W COLEpXaHWe 3KCnepUMeHTab-
HOM AeSTeNbHOCTM U pellaeT BblenepeyncieHHbie npobnembl . WKWpokuiA cnekTp AaTunkoB
NO3BO/IAET YYaLLNMCA 3HAKOMUTLCA C NapaMeTpaMu XUMUYECKOrO 3KCMEPUMEHTA HE TONbKO Ha
KaYeCTBEHHOM, HO M Ha KOJWNYeCTBEHHOM YypoBHe . Lincdposas nabopaTopua no3ponseT BecTu
LANNTENbHbIN 3KCNEPUMEHT AaXe B OTCYTCTBME IKCMEPUMEHTATOPA, a YacToTa UX M3MepeHMil
HeNOZBNACTHA Y€/I0BEYECKOMY BOCMPUATUIO .

B npouecce ¢opMUpoOBaHMS IKCMEPUMEHTANbHBIX YMEHWUIA YYeHUK 0byyaeTca npeacTas-
NATb MHGopPMaLMio 06 nccnefoBaHUN B YETbIPEX BUAAX:

+ B BepbaNbHOM: OMUCHIBATb IKCMEPUMEHT, CO34aBaTb C/IOBECHYIO MOZENb 3KCMNEPUMEHTA,

(UKCMpPOBATb BHUMAHME HA N3MePAEMbIX BENMYMHAX, TEPMUHONOMUN;,
+ B TabNYHOM: 3aNONHATbL TabAWLI AAHHBIX, NeXaWMX B OCHOBE MOCTPOEHUS rpadukos
(NpW 3TOM Y yyawmxca BO3HMKAET NePBUYHOE NPeACTABNEHNE O MACWTabax BENUYMH);
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+ B rpauyeckoM: CTpouTb rpadmkn No TabANYHbIM AAHHbBIM, YTO AAET BO3MOXHOCTb Ne-
pexoda K BbIABMXEHMIO TMMOTE3 O XapakTepe 3aBUCHMOCTM MEeXAYy BeinMynHamu (npw
3TOM YYyuTe/b MOKa3blBaeT MPEMMYLLECTBO B BU3ya/M3aLLMM 3aBUCUMOCTEN MEXAY Benu-
YMHAMM, HAMNALHOCTb U MHOTOMEPHOCTD); B BUAE MATEMATUYECKUX YPABHEHWIA: AABaTh
MaTemMaTNyeCckoe OnMcaHne B3aWMOCBA3M BEIMYMH, MaTeMaTMyeckoe 0bobuieHme.

MepexoA OT KaXZOro 3Tana NpencTaBneHUs MHOOPMALWM 3aHUMAET AO0BOSLHO 0ONbLIOK
NMPOMeXyToK BpeMeHW. B 7—8 knaccax 3ToT npouecc HeobxoauM, HO B CTapLWMX Kaaccax
MOXHO DObl10 Obl 3TO BpeMs MOTPATUTL HA pelleHne bonee BaxHbIX 3afay. B 3Tom nnaHe uud-
poBble NabopaTopun CyLWEeCTBEHHO 3KOHOMSAT BPeMA. 3TO BPeMS MOXHO MOTPATUTb COMACHO
oroC Ha popmupoBaHME MCCNELOBATENLCKMX YMEHUN YYaLLMXCA, KOTOPbIE BbIPAXAKTCA B
cCnepynumx 4encTBuaXx:

+ onpepneneHune npobnemsl;

* MOCTAHOBKA MCCef0BaTENbCKON 3a4auM;

« NJAHMPOBaHWE pelleHuns 3a4auu,

+ MOCTPOEHUE MOLEenen;

« BbIABWXEHWE TUMOTE3;

« JKCMepuMeHTanbHaA NpoBepka runoTes;

+ aHaM3 AaHHbIX IKCNEPUMEHTOB N HAbNOAEHWIA;

« (opMynupoBaHme BbIBOLOB.

MocneaHue rofbl y yyalmxcs HabnLaeTca HU3Kas MOTUBALMA U3yYeHUs eCTeCTBEHHO-Ha-
YYHbIX AMCLMUNINH U KaK CNeACTBME NafileHNe KayecTBa 0bpa3oBaHus.

MocTaBnsemble B WKOMbI COBPEMEHHbIE CPeACTBA 0DyyeHMs, B paMkax npoekta «Toyka po-
CTa» COLEPXAT KaK y)Xe XOpOoLWo W3BeCTHOe 000pyLOBaHME, TaK U MPUHLMUMUANIBHO HOBOE. 3TO
undposble 1abopaTopum 1 AaTYNKOBbIE CUCTEMBI. B 0CHOBY 0bpazoBaTesbHOM MporpaMmMbl 3a-
NIOXEHO MpPUMEHeHWe UNhPOBbLIX nabopaTopuin. TemaTnka NPeAnoXeHHbIX 3KCNEPUMEHTOB,
KOJIMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYPE NPUMEPHOW 00pa3oBaTesIbHON NPOrpaMMmbl
no Xxumuu, copepxanuto depepanbHOro rocyfapCTBEHHOro 06pa3oBaTeNbHOr0 CTaHAapTa
(®roC) cpepHero (nonHoro) obuiero obpasoBaHua.

PaccMOTpeHHble B MOCOBMM OMbITHI NPOWAK WNPOKYI0 anpobaumnio. MHOFONETHAS NpaKkTu-
Ka MCNOMb30BaHUA XMMUYECKMX npubopos, LJ1 B wKone nokasana, YTo COBPEMEHHbIE TEXHMN-
yeckme CpeAcTBa 0Oy4YeHWs HOBOTO MOKOMEHWS MO3BONAKT LOOUTLCA BbICOKOrO YPOBHS YCBO-
eHua yyebHOro mMatepuana, yCTOMYMBOro PoCTa MO3HABATENbHOIO MHTEPECa LIKOMbHUKOB, T.€.
npeofoneTh Te NPobaeMbl, 0 KOTOPbIX TaK MHOIMO FOBOPAT, KOFAA PeYb 3aXOAUT O COBPEMEH-
HOM LIKO/JIbHOM XMMWUYECKOM 0bpa3oBaHUM.

[laHHOe MeTOoAMYecKoe nMocobue afpecoBaHO YUUTENAM XUMUK, KOTOPbIE peanusyloT obpa-
30BaTe/bHble NPOrpaMMbl C UCNOb30BaHUEM 060pyA0BaHNS «TOYKA POCTax.
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0bpa3oBaHMs eCTeCTBEHHO-HAYYHOW M TEXHONOrMYeCKoM HanpasneHHocTei («Toyka pocTa»)
(yTBepXAeHbl pacnopsxeHneM MuHucTepcTBa npocBeweHna Poccuiickon depepaunu ot
12 auBaps 2021 r. Ne P-6). — URL: http://www.consultant.ru/document/cons_doc_
LAW_374694/

(naTa obpaueHusa: 10.03.2021)
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XUMUSA TOUKA !'POCTA

OCHOBHbIE MOHATUA U TEPMUHDbI

B MmeToanyeckom nocobuu NCNOoNb3yKTCA Cieayowme noHATNA N TEPMUHDI.

Touka pocma — 370 denepanbHas CeTb LLEHTPOB 0bpa3oBaHMA LUDPOBOro, ecre-
CTBEHHO-HAYYHOr0, TEXHWYECKOr0 U FYMaHWTapHOro Npoduna, OpraHM3oBaHHaa B pam-
kax npoekta «CoBpeMeHHas WKona».

Lugpposasa (komnbromepHasa) nabopamopusa (U/1), nporpaMMHO-annapaTHbI KOM-
NAeKc, AaTYMKOBASA CMCTEMA — KOMM/EKT yyebHOro 0bOopyAOBaHMS, BKAIOYAOWMA W3-
MepuTeNbHbIN BNOK, MHTePhENC KOTOPOro No3BonseT obecneunBaTh CBA3b C NEPCO-
Ha/NbHbIM KOMMbIOTEPOM, M HAOOP AATYMKOB, PErUCTPUPYIOLWLNX 3HAYEHUS PA3NYHbIX
(PU3MYECKNX BENUNYNH.

AMXP — annapat Ans NpoBeAeHUS XMMUYECKUX PeakKLMN C TOKCUYHbIMK ra3amu U na-
paMu, 3aMKHYTbIX HA MOrNIOTUTENb.

baHAa KOMb6UHUpPOBAHHAA NpeAHA3HAYeHa ANA HArpeBa CTeKAAHHbIX U GapPOpPOBbIX
COCYL,0B C peareHTaMu A0 onpenenéHHON TeMnepaTypbl B 3aBUCMMOCTYM OT TEMIOHOCK -
Tens. B kavecTBe TenmnoHOCUTENs BbICTynaeT Boja (BoAfAHas baHA), peyHon necok (ne-
COYyHas baHs), cneunanbHbie XUAKoCTU ( Hanpumep, MacaaHas baHs).

Mpu6op daa nonyyeHus 2azos (npubop KuprowKuHa) — npocTeiwnin npubop ans
nosyYeHns HebOoNbWOro KONNYeCTBa ra3oB. BuinyckaeTcs B AEMOHCTPALMOHHOM U yye-
HUYECKOM BapuaHTax.

Cocyd JlaHdonbma (Npobupka ABYXKONEHHAA) — NpeAcTaBnseT cobol ABe cnasHHble
noA onpenenéHHbIM YrnoM npobupkn ¢ 0AHUM ropioM. MpUMeHseTca Ana LeMOHCTPALLUM
3aKOHa COXPaHeHMA MAaCChl BELLECTB B XMMUYECKUX PeakLMsX.

Mewanka MmazHumHaa — YCTpOﬁCTBO 4na nepemMeLwnBaHuns XUAKOCTEN, C NOMOLLbIO
BpalaloLLeroca B MarHMTHOM noJjie AKopA.

KpaTkoe onucaHue noaxoAoB K CTPYKTYpPUPOBaHMIO MaTepuasoB

B obpa3osatensHoit nporpamme (OI) npeacTaBneHbl cneayolme pasnensl:

1. MeToAabl M3yYyeHMS BELLECTB M XUMUYECKMX ABNEHWWA. JKCMEPUMEHTaNbHbIe OCHOBbI XU-
MUN.
MepBOHAYaNbHbIE XUMUYECKMNE MOHATUS.
PacTBopbl.
OCHOBHbI@ KNacCbl HEOPraHWYeCckMX COeaNHEHUN.
Teopus 3NeKTPONUTMYECKON ANCCOLMALMUN.
XUMuyeckume peakuuu.
XuMuyeckne 3nemeHTbl (CBOMCTBA METANIOB, HEMETANIZIOB U UX COEAVHEHUN).

B OCHOBY BblAeNneHMa Takux pasfesioB 3a/0xeH XUMUYECKUIA JKCMepUMeEHT, TpaAnUuMNOHHAA
cMcTeMa M3yvyeHua Xumunn. OcHoBHOM q)OpMOVI yLI€6HOl7I AEeATeNbHOCTU ABNAETCS XMMMUYECKUN
JKCMEePUMEHT, I'IpOBO[l,MMbII7I B BUAE na6opaToprlx, MPaKTU4eCKnXx pa60T n ,D,EMOHCTpaLLMVI.
LI,EMOHCTpaLI,VIOHHbIIZ JKCNEepUMEHT NpoBOANTCA B TOM Cnhyvyae, €C/ini OH OonaCeH ANA BbliMOJIHE-
HUA yYalUMunca nnum NMEeILLNNCS np|/|60p npencrtasieH B eAUHCTBEHHOM 3K3eMnnape.

Nowvhkwm
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TOUKA !'POCTA Xumus

[ns n3yyeHus npeameta «XMMMS» Ha 3Tane OCHOBHOro obuwiero obpa3oBaHMs OTBOAMTCS
140 yacos:

8 knacc —70 yacos;

9 knacc —70 vacos.

JlaHHas obpa3oBaTenbHas nporpamMmma obecrneynBaeT yCBOEHME YYALLMMUCA BAXHENLNX
XUMUYECKNX 3aKOHOB, TEOPUIA 1 NOHATUIA; hOPMUPYET NPeLCTaBAEHNE O PO XUMUN B OKpPY-
XKAKLLEM MUPE U XN3HW YenoBeka. Mpy 3TOM OCHOBHOE BHUMAHWE YAENSeTCs CyLHOCTU XUMMU-
YeCKUX peakLuii 1 MeTOAaM WX OCYLLECTBIEHNA.

OLHUM 13 OCHOBHbIX MPUHLMMNOB MOCTPOEHMUA MPOrpaMMbl ABNAETCA MPUHLMN AOCTYMHO-
CTW. JKCNepUMEeHTaNbHbIE [LAHHblE, MOAYYEHHbIE YYaWMUMUCS MPK BbINOJHEHUM KONMUYECTBEH-
HbIX OMbITOB, MO3BONAKT YYaLLMMCS CAMOCTOATENbHO [eNaTb BbiBOAbI, BbISBASTh 3aKOHOMEp-
HOCTU. MoAX0Abl, 3a/10XKEHHbIE B COAEPXAHME NPOrpaMMbl Kypca, CO34al0T HeobXoanMble yC-
NIOBUA ANS CUCTEMHOrO YCBOEHUA YYalMMUCS OCHOB Hayku, AA obecneyeHus pPa3BMBAIOLLErO
N BOCTMUTBLIBAIOILErO BO3AEWCTBUS OOYYEHWS HA JIMYHOCTL ydyauwerocs. dopmupyembie 3HaHUSA
AOJKHbBI CTaTb OCHOBOW CUCTEMbI YOEXAEHUN WKONbHUKA, LEHTPANbHBIM SAPOM €ro HayyHOro
MWPOBO33pPeHMA.
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XUMUSA TOUKA !’POCTA

OnucaHue MaTepuasibHO-TEXHMYECKON 6a3bl LeHTpa

«Touka pocTa>», UCNOJIb3yeMoro A1l peain3auum
o6pa3oBaTesibHbIX NPOrpaMM B paMKax
npenogaBaHUA XMMUMH

MaTepnanbHO-TexHWYeckas b6asza LeHTpa «Toyka pocTa» BKAOYAeT B Cebs COBpeMEeHHbe U
knaccuyeckue npubopesl. MocnefHne NPoWAN MHOrONETHIOW anpobaLmio B WKOAE M NOMYYUIu
npu3HaHue y yuyutenein xumuu. K HUM OTHOCATCA: Npubop ANA LEMOHCTPALWUM 3aBUCUMOCTY
CKOPOCTM peakLun OT pa3inyHbiX GaKkTOpOB, annapart ANA NPOBEAEHNS XUMUYECKUX PeaKLuit,
Npnuoop ANS OMbITOB C 3NEKTPUYECKMM TOKOM, NPMOOP ANA U3YYeHWUA COCTaBa BO3AYXa M MHO-
re gpyrue. YumTbiBas NpaKTUYeCKUii OMbIT NPUMEHeHUs LAHHOrO 0OOpPYAOBAaHMSA Ha YpoKax
XUMUK, Mbl BAAKUM NULWb KPaTKoe onucaHne npubopoB. OCHOBHOW aKLEHT CAeNaeM Ha onuca-
HUW LM POBbIX N1AOOPATOPUI U UX BO3MOXKHOCTAX.

Yudgposas (komnbtomepHas) nabopamopus (U/1), nporpaMMHO-annapaTHbIi KOM-
NAeKc, AaTYMKOBASA CMCTEMA — KOMMJEKT yuyebHOro 0bopyAOBaHMS, BKAOUYANOWMIA 13-
MepuTeNbHbIN BNOK, MHTepdEenc KOToporo no3eonseT obecneynBaTb CBA3b C NEPCO-
HaNbHLIM KOMMbIOTEPOM, U HAbOp AATYMKOB', PEFUCTPUPYIOLMX 3HAYEHWS PA3NNYHBIX
pun3nyecknx BennNYnH.

Jamyuk memnepamypbl n1amMuHOBbIU - NMPOCTON U HAAEXHbBIN AATYUK, NpeAHA-
3HAYeH A/19 U3MEPEeHUs TeMnepaTypbl B BOLHbIX PAacTBOPAx U B ra3oBbiX cpepax. Mmeet
Pa3NnyYHbIN Anana3oH usmepenuit ot -40 po +180 oC. Tex-
HUYECKME XapaKTEPUCTUKW AaTyMmKa YKa3aHbl B MHCTPYKLUK
Mo 3KcnayaTauuu.

Jamyuk memnepamypbl mepmMonapHbIl npepHa3HayeH
ans n3mepenus temnepatyp Ao 900 oC. Mcnonb3yeTtca npu
BbINOJIHEHUN PabOT, CBA3aHHbIX C U3MEPEHUEM TemnepaTyp
nnameHu, NNaBNeHUS U Pa3NOXeHUA BELLECTB.

Adamyuk onmuyeckoli naomHocmu (KONOpUMeTp) -
npeAHa3HayeH ANA M3MepPeHUs ONTUYECKOW NNOTHOCTU
OKpaLeHHbIX pacTBopoB (puc. 1). Ucnonb3yeTca npu n3yye-
HUM TeMm «PacTBopbl», «CKOPOCTb XUMUYECKUX PeaKLLU»,
ONpeAe/eHNN KOHLEHTPALMM OKPALIEHHbIX MOHOB WK CO-
Puc. 1. Jatuuk onuye-  CANHEHUN.

CKOW MNOTHOCTU: T — B yommiekT BXOAAT AATYMKM C PA3NNYHOM LAMHONM BOMH Mo-
rHe3A0 ANA KIOBETb, 2 — jvnnOBoAHMKOBbIX MCTOYHUKOB CBeTa: 465 u 525 HM. O6b-

KIOBETA ATIA UCCNEAYEMOTO &y yviopeThl cocTaBNAeT 4 MA, ANMHA ONTUYECKOTO MyTU —
BELLECTBA A

" TMoppobHble xapakTepUCTUKN AATYNKOB, METOANKN HACTPOMKM U MpaBuna paboTbl MOXHO HaiTH
B KHUre «Mcnonb3oBaHme LMdpPoBbIX NabopaTopuit Npu 06y4eHUM XuMun B cpegHen wkone». (M.: bu-

HoM. JlabopaTtopus 3HaHuu, 2014. — 229 ¢.)
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TOUKA !'POCTA Xumus

Jamyuk pH npepgHa3HayeH Ana M3MepeHUs BOLOPOAHOro nokasatens (pH). B HacTos-
Liee BpeMs B LWKOJY MOCTYNAaT KOMOMHUPOBAHHbIE AATYMKMW, COBMELLAOLLME B Cebe
CTEKNAHHBIA 3NEKTPOL C INEKTPOAOM CPaBHEHMUS, YTO AenaeT paboTy Mo U3MEpPeHMio
BOJLOPOJHOro nokasarens 6bonee kompoptHon. AnanazoH usmepeHun pH ot 0—14.
Acnonb3yeTca ond n3mMepeHus BOLOPOAHOIO nokasaTensa BOAHbLIX PACTBOPOB B pa3nny-
HbIX NCCNeA0BAHMAX 0ObEKTOB OKPYXaKOLLel Cpespbl.

Jamuyuk 31ekmponposodHocmu NpeHa3HAYEH ANS U3MEPEHUs YAeNbHOW INeKTPO-
NPOBOAHOCTY XWUAKOCTEN, B TOM YUCNE N BOAHbLIX PACTBOPOB BeLLeCTB. MpuMeHseTCs npu
N3yYeHUN TEOPUN INEKTPONUTUYECKON ANCCOLMALMN, XapAKTEPUCTUK BOAHbIX PACTBOPOB.

Jlamyuk xa0pud-uoHo8 WCNONb3yeTCs ANS KONWYECTBEHHOrO onpeAeneHns coaep-
XaHMS MOHOB XN0pa B BOAHbIX pacTBOpax, Noyse, NPOAYKTaxX nuTaHus. K maTyuky nop-
KNtoyaeTcs MoHocenekTusHbIA anektpon (MCI) (pabounii anekTpon), noTeHUMan KOTO-
POro 3aBUCUT OT KOHLLeHTpaLLUK onpeenieMoro noHa, B JaHHOM C/lyyae OT KOHLLeHTpa-
uuu aHmoHos Cl. MoteHunan NCO onpenensioT OTHOCUMTENbHO 3/1eKTPOoAa CPaBHEHUA,
Kak npaBusio, xopcepebpsHoro.

Ha pucyHke 2 noka3aHa obuiaa cxema ucnonb3oBaHua UCI. . Konpuec HQroO onpes
AeNeHnNa KOHLeHTpaLum éIKTI/IuI:?.I'HOCTVIQSA PA3/IMYHBIX NOHOB: 8I p”?\f(g N/I'-If Eaa%. CHOBHOU

KOMNOHeHT noboro NC3 — membpaHa, KoTopas pa3fenfeT BHYTPEHHWI PacTBOP C MOCTOAH-
HOW KOHLEHTpauuel onpeaensiemMoro WoHa U Uccneayembin pacTBop, a TakXe CAYXUT cpej-
CTBOM 3/1€KTPONIUTUYECKOTO KOHTAKTa Mexnay Humu. MembpaHa obnafaeT MOHOOOMEHHbIMM
CBOWCTBAMM, NPUYEM MPOHULAEMOCTb €€ K MOHAM Pa3HOro TUMA pPa3nnyHa.

Puc. 2. YcTaHoBka ana onpegene-
HUS KOHL,EHTpaLUN (aKTUBHOCTM)
XNopua-noHoB B pacteope. A: 1 —
KopnycC Aatynka Ang onpeaeneHus
Cl'-noHoB; 2 — pa3bém Micro USB
AN NOAK/IOYEHNA K KOMMbLOTEPY;
3 — pa3bvém BNC ana nogkntove-
HUs paboyero 3nekTpoaa; 4 —
pa3bém ANA NOAKIIOYEHUA dNeK-
TpogAa cpaBHeHua. b: 1 —mnoHoce-
NEKTUBHBIN 31eKTPoZ (pabounii
3NEKTPOA); 2 — INeKTPOA, CpaBHe-
HUA (XNopCcepedpsHbIA INeKTPOL);
3 — MarHuTHas Mewanka; 4 —
AKOPb MAarHUTHOW MeLaKK

3anpeuaeTcs TporaTh MeMbpaHy 31eKTPoAa NanblUamu U NPUBOAUTL €€ B CONPUKOCHOBE -
HUe C TBEPAbIMU NOBepXHOCTAMU. Mpu xpaHeHun WUCI yyBCTBUTENbHAA YacTh AaTynKa (MeM-
BpaHa) foMXHa ObITh 3alLMLLEHA CleLManbHbLIM KONNaykom. He gonyckaeTca UCNonb30BaTh
3N1€KTPOAbl C NOSIMMEPHON MeMbpaHOW B cpeaax, CoAepXallux neTyyne BelecTsa WM opra-
HUYeckue pactBoputenn. He cneayeT ncnonb3oBath MCD B CUbHBIX OKUCAUTENSX. OnuTens-

2 AKTUBHOCTb MOHOB @ — 3 (eKTUBHAA (KaXyLLanCs) KOHLEHTPALMA C YYETOM Pa3/IMYHbIX B3aun-
MOZENCTBUI MEXAY MOHaMK B pacTBope. MokaszaTenb akTUBHOCTW pa = -lga. MoHsTHe 6bin0 npeano-
*eHo B 1907 r. aMepuKaHCKUM yuéHbiM I JIblONCOM Kak HOBasA nepeMeHHas, NPUMeHeHKUe KOTOPON BMe-
CTO KOHLLEHTpALMN NO3BONAET UCNO/b30BATb A7 ONUCAHUS CBOWCTB PeanbHbIX PACTBOPOB OTHOCUTENb—
HO NPOCTble YPABHEHWNS, NONYYEHHbIE ANA NAEANbHBIX CUCTEM.
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XUMUSA TOUKA !'POCTA

Hoe HaxoxzaeHue MCI B pacTBOpax Kpemkux KUCNOT UKW Lenoyeit NPUBOAUT K PE3KOMY U He-
obpaTMmMoMy COKpaLLeHMIo CPoKa CyXbbl IneKkTpoaa.

CnpaBOYHMK

JAamyuk Humpam-uoHos npejHa3HayeH AN
KONWNYEeCTBEHHOrO ONpeAeneHns HUTPATOB B pa3-
NINYHBIX 0OBEKTaX OKPYXKaloLWen Cpenbl: BOAE,
oBOLAX, PPYKTaX, KONOACHbIX U3LENUAX U T. L.

Mukpockon yugposol npesHa3HAYeH ANS U3-
yyeHusa hopMbl KPUCTANIOB U HABNOAEHUS 33
POCTOM KpUCTaN/oB.

Annapam 014 nposedeHUA XUMUYeCKux pe-
akyud (AlMXP) npepHa3HayeH Anf NosyyeHums
W LEMOHCTPALMU CBOWUCTB TOKCMYHLIX MApPOB M
ra3oB. JTU BeLL,eCTBA MOJyYyalTcs B Konbe-
peakTope, U Npu HarpesaHun (unm 6e3 Harpesa-
HMA) ra3006pa3Hble BelwecTBa MPOXOAAT yepes
MOrnoTUTENbHbIE EMKOCTM (HacafZku) C pacTBO-
paMn peareHTOoB, BCTYMAKOT C HUMU B PeakLuio
(puc. 3). N36bITOK ra3a MOrNoWAETCS XUAKUMU
M TBEPALIMU peareHTaMm, a Takxe akTUBUPO-
BaHHbIM yrném. Annapar vaiie BCero ucnonb3y-
0T AN NONYYeHMA U AEMOHCTPALNUN CBOWCTB
XN0pa, CepoBOA0POAaA.

1 puc. 3. Annapat A8 NpoBeAeHNs XUMUYECKUX pe-
akuun (AMXP): 1 — pByropnasa konba-peaktop;

2 — [enuTeNnbHaa BOPOHKA ANs paboTbl C TOKCMY-

\ HbIMW BELLECTBAMM, NO3BONAET 400aBNATh HEOOXO-
AMMOE KONMYeCTBO XUAKOrO peareHTa B peakL,uoH-

HYI0 CMeCb, He Lonyckasa pasrepmeTusaLun npnbo-

pa; 3 — EMKOCTU (HAaCaAKW) ANS XMAKNX peareHToB

(nornotuTenei); 4 — Konnaku; 5 — EMKOCTb
(Hacamka) Ans Cbinyymx peareHToB

Mpu NpaBuAbHOI KCNAyaTaLuu npubopa AeMOHCTPALLMS CTaHOBUTCA ya0b6HOW 1 be3onac-
HOW. Ha npoBeaeHne OnNbITOB TPATUTCA 0KOMO 3—6 MUH. XopoLas BU3yaNbHOCTb ABNAETCS
NPeMMyLLeCTBOM 3TOro npubopa. Tak Kak Npu LEMOHCTPALUM OLHOBPEMEHHO MPOXOAAT He-
CKOMbKO peakLWid, BAXXHO MpPaBUIbHO OPraHW30BaTh HabMOAEHWA yyalMMUCA 3a MpoTeKa-
WwumKu npoueccamu. LlenecoobpasHo 3anucath Ha JOCKe Ha3BaHWUA UNU GOPMYNbI PeareHTOB,
HaXOAAWMXCA B MOTNOTUTENbHBIX CKNAHKAX. [10 OKOHYAHWK OMbITA HYXHO CPABHUTb UCXOAHbIE
PACTBOPbI BELLECTB M Pe3y/bTaThl UX NPEBPaALLEHWIA.

ATXP MOXHO MPUMEHATb Ha pa3HbIX 3Tanax obyyeHus - MPU M3yYeHUU HOBOrO MaTepua-
Na, MOBTOPEHUN U 3aKpenneHun, 0606LWeHN 1 cucTeMaTU3aLum 3HaHuiA yyaluxca. B 3asucu-
MOCTW OT Npoduna 0byyaeMbiX, LeNel YpoKa, YPOBHA 3HAHUS YYaLLUXCS BO3MOXHbI Pa3/inyHble
BApWaHTbl MOCTAHOBKM 3KCNEpUMeHTa U Bbibopa pearnpywolwmx selects. OAHAKO Npu nU3yye-
HUW CBOWCTB BELLECTB He CNefyeT OrpaHMYMBATLCA TOMbKO IKCMEPUMEHTOM C UCMOJb30BAHNEM
AMXP. MHOrMe AMAAKTUYECKME LENN MOTYT ObiTb AOCTUIHYTHI TOMLKO LEMOHCTPALLMEN OMbITOB B
TpaAuLMOHHOW hopMme.
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MpumeHeHne AMXP He orpaHWYMBAETCS BbILEOMMCAHHBIM KCnepuMeHToM. Mpubop ynob-
HO MPUMEHATb NMPU AEMOHCTPALWKM CBOWCTB Auokcuaa asota (IV), meTunamuHa, bpoma, npu
(pPaKLMOHHOW NeperoHKyn HedTu. B Lenax 3kOHOMWUM BPEMEHN €ro MOXHO MCMOb30BATh MPU
“3y4yeHWUM CBOMCTB yraekucnoro rasa. AMXP noaxoant ans nonyyeHus 6e3B0LHON a30THOM
KMCNoTbl, bpomMbeH30na, HUTPObeH30Na N APYTUX COEAUHEHUN.

lMpubop 0518 deMoHCMpayuu 3a8UuCUMOCMU CKOpO-
CMU XUMUYeCcKux peakyuli om pas/iu4HbIX pakmopos
NCNONb3YIOT NpK U3ydeHUn Tembl «CKOPOCTb XMMUYECKOM
peakuuu» N TenaoBOro 3ddeKkTa XUMUYECKUX PeaKLuii.
Mpnbop AAET BO3MOXHOCTb IKCMEPUMEHTANbHO UCCIeA0-
BaTb B/IMSHME HA CKOPOCTb XMMUYECKMX PeaKkLni creayto-
Wwmx (akTOpPOB: NPUPOAbI Pearnpyrowmx BewecTs, KOH-
LEeHTpaLMN pearnpyrowmx BewecTs, NIOWALN FPaAHULbI
pasgena a3 B reTeporeHHbIX cucTeMax (MoBepxXHOCTH CO-
MPUKOCHOBEHUA MeXAY pearupylolinMmn BeLLecTBaMm),
TemnepaTypsl, KaTaan3aTopa, MHrMbuUTopa.

Puc. 4. NMpubop Ans LEMOHCTPALMUN 3aBUCUMOCTM CKOPOCTY

XUMUYECKUX peaklﬁmﬁ OT pa3NuyHbIX hakTopos: 1 — noAcTas-
Ka; 2 — cocyabl JlaHaonbTa; 3 — MaHOMeTpUYeCcKue TPybKu

Mpubop COCTOMT M3 MOACTABKM, HA KOTOPOW 3aKPEnieHbl ABE MaHOMETpUyeckune Tpyoku,
KOTOpble COeAMHAIOTCA C cocyaamu JIaHLONbTA C MOMOLLbI MNACTUKOBOW TPYbKM C npobkamu
(puc. 5). Mexay MaHOMETPUYECKMMMN TpyDKaMK Ha MaHenn HaHeCeHa LWKana ANA HabnoAeHUs
YPOBHA XUAKOCTU B Tpybkax. OKpalleHHOW XUAKOCTbIO MOXET ObiTh pacTBOp Nt060Oro Kpacu-
Tens B BOJE.

Munemka-do3amop — npucnocobneHune, MCNosb-
3yemoe B slabopaTopuu AnA OTMepuUBaHMA onpeje-
NEHHOro 06bEMA XMAKOCTU. MUNETKM BbIMYCKAKOTCS
NepeMeHHOro 1 NOCTOAHHOrO 0bbéMa. B komnnek-
Tbl 000PYAOBaHUA ANA MEAWLMHCKAX KNACCOB BXO-
AAT YAOOHble MUNETKU-A03aTOPbl OAHOKAHAMbHbIE,
NO3BONSAIOWLME HACTPOUTb HEODXOAUMBIN 0OBEM OT-
bupaemoii KMAKOCTU B TPEX PaA3/MYHbIX AMana30-
Hax (puc. 6). icnonb3oBaHWe COBPEMEHHbIX TEXHO-
NIOTMA U L,BETOBOM KOAWPOBKW AMANA30HA AO3MPO-
BaHMA [AET BO3MOXHOCTb KAyeCTBEHHO, TOYHO,
be30MacHO BbINONHATL NUMETUPOBaHMe. [luneTku
MMEKT CMEHHblE NAACTUKOBbIE HAKOHEYHUKM.

Puc. 5. [lnneTkn po3aTopbl
OLHOKAHaNbHble NepeMeHHOro
obvéma: 1 — 110 mn; 2 —
100—1000 mkn; 3 — 10—100 mkn.
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baHa KoM6UHUPOBAHHAA NpeAHa3HAYeHa ANS HArpeBa CTEKAAHHbIX U haphopPOBbIX
COCYZO0B, Korza TpebyeTca Co34aTb BOKPYr HarpeBaeMoro cocyAa paBHOMEpHOe Temnepa-
TypHOe nose, u3bexartb UCMOMb30BAHNS OTKPLITOrO NAAMEHU U PACKaNEHHOW INEKTpUYE -
ckoWi cnupanu (puc. 7). Kopnyc KoMbUHUPOBAHHOW 6aHM caenaH u3 antoMuHmns. Xna-
KOCTHas 4acTb KOMOUHNPOBAHHO DaHM 3aKPbIBAETCA KONbLAMM PA3IMYHOTO ANAMETPA.

Puc. 6. baHs koMbuHMpOBaHHAA nabopaTopHas. A — BoasHaa baHs. b — necyaHas baHs

Ins HarpeeaHus cocynoB £0 100 0C B kKayeCTBe TENNOHOCUTENS UCMONB3YIOT BOAY, KOrAa Tpe-
byeTcs co3pnaTh 6onee BbICOKYIO TeMnepaTypy NPUMEHAIOT CONEBble PACTBOPLI. Te€naoHoCUTeNEM
MOXeT ObITb ranuepuH. OH obecneunsaeT uHTepBan TemnepaTyp oT 60 ao 180 oC. Bbiwe 3TOM
TemnepaTtypbl FULEPUH HAuMHAET pa3naraTbCa v AbIMUTL. [Ns HarpeBaHus Lo 6onee BbICOKMX
TeMnepaTtyp MCNob3ylT LUANHAPOBOE MAC/IO UM CUAMKOHOBOE. bonee be3onacHo Ncnonb3o-
BaTb A1 HaNONHEHMS 6aHb CyXOM MeNKo3epHUCTbINM necok. OAHAKO NecoyHble baHu nporpesa-
l0TCA HEPaBHOMEPHO. B COCTAB KOMMNNEKTA BXOAMUT CUTO A1 NPOCENBAHNA PEYHOMO NeckKa.

WcToyHnKoM Tenna Ana KOMOUMHMPOBAHHOW BaHU ABNAOTCA 3NEKTPUYECKME MAUTKW C 3a-

KPbITOW CMUPAJIbIO.
CnpaBoOYHMK

Mpubop 0118 nonyyeHua 2a308 UCNONb3YETCS ANA MONYYEHNA HEOONbLWNX KONUYECTB
ra3oBs: BOAOPOJAA, KNCIOPOAA (M3 NepOKCUAA BOAOPOAA), YTIeKUCIOro rasa.

Puc. 7. Mpnbop ana nonyyeHus 1 cobupaHus rasos
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NpumepHas pabouas nporpaMMa nNno XMMUK
ana 8—9 knaccos € UCNOJIb30BaHUEM
o6opyaoBaHus LeHTpa «Touka pocra»

Ha 6a3ze ueHTpa «Touka pocTa» obecneynBaeTcs peanusauns obpasosaTenbHbIX MPOrpamm
€CTeCTBEHHO-HAYYHOW N TEXHONOrMYeCKOW HanpaBneHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM
C TpeboBaHMAMM 3aKOHOLATENbCTBA B chepe 0Opa3oBaHMA M C Y4ETOM pekomeHpauuin depne-
panbHOro onepartopa yyebHoro npeameTa «<Xumus».

ObpasoBaTenbHas nporpaMma Mo3BONMAET WHTErpUPOBAThb PEasM3yeMble MOAXOAbI, CTPYK-
TYypYy W COAepXaHMe Npu OpraHu3aunm obyyeHns xumun B 8—9 knaccax, BbICTPOEHHOM Ha ba-
3e N1060ro U3 AOCTYNMHbLIX yyebHO-MeToAMYecknX komnnekcos (YMK).

Mcnonb3oBaHne obopyaoBaHusa «Touyka pocTa» Npu peanmsauuu gaHHon Ol nossonseT
CO34aTb YCIOBUSA:

+ ANIS PaCIMpPeHUs COLEPKaHNA WKONbHOMO XUMUYECKOro obpa3oBaHus;

+ ANS MOBbIWEHNS MO3HABaTe/IbHOW AKTUBHOCTM O0OYyYaloLMXCA B €CTECTBEHHO-HAYYHOM

obnactu;

+ AAS Pa3BUTUA NUYHOCTU pebEHKA B mpouecce obyyeHMS XMMUK, ero CnocobHocTen,

(hopMMPOBaHMSA N YAOBNETBOPEHUA COLMANBHO 3HAYMMbIX MHTEPECOB M NOTPebHOCTEN;

+ NS paboTbl C 0LAPEHHBIMU WKONbHUKAMM, OPraHM3aLnmM UX Pa3BUTUA B PA3/INYHbIX 06-

nacTax obpa3oBaTesibHON, TBOPYECKON AEATENbHOCTH.

MnaHupyembie pe3ynbTaTbl 0CBOEHUSA yYyeb6HOro npeagmera «XuMma»
C ONMCaHUEM YHMUBepCaJibHbIX y4ebHbIX AeCTBUM,
AOCTUraeMbix obyyarowmmmcs

JluyHoCcmHble pe3yJibmamal

Obyyarowulica noay4um B03MOXHOCMb 019 POPMUPOBAHUA CNEAYIOWUX JUYHOCMHBIX
yya:
+ OMnpefeneHne MOTUBALMN U3ydeHUs yuebHOro MaTepuana;
+ OL,eHMBAHME YCBAMBAEMOro yyebHOro MaTepuana, MCX0AA U3 COLMANbHBIX M NIMYHOCT-
HbIX LLEHHOCTEN;
+ TOBbILEHNE CBOEr0 06Pa30BaTENbHOIO YPOBHS M YPOBHS FOTOBHOCTM K U3YYEHUIO OC-

HOBHbIX UCTOPUYECKNX C06bITVIl7I, CBA3AHHbIX C Pa3BUTUEM XUMUU U O6LI.I,eCTBa;
* 3HAHWE NpaBuUa noeeaeHna B Ype3Bbl4alHbIX CUTYALNAX;

+ OLLeHMBAHME COLMANbHON 3HAYMMOCTH I'lpOCI)ECCVIVI, CBA3dHHbIX C XI/IMI/IEI7I;
+ BNaf€HUE npaBuniaMn be3onacHoro O6paLIJ.eHVIFI C XUMNUYyeCKumin BeLLecTeamMn n o6opy—
AOBaHMEM, NpoABNEHNE 3KONOTMYeCKom KYNbTYpbl.

MemanpedmemHble pe3y/ibmamel

PeaynamusgHble
O6yyatowutica noly4um B803MOKHOCMb 014 (HOPMUPOBAHUA CAEAYIOUWUX PE2YAAMUBHbIX
yy/:
+ LlenenonaraHue, BKOYaA NMOCTAHOBKY HOBbIX Lefel, npeobpasoBaHMe NpPaKTUYECKOI
3a4,a4M B NO3HABATENbHYH, CAMOCTOATE/bHbIA aHANN3 YCNOBUN AOCTUXKEHMS LLEIN HA 0C-
HOBe YY€Ta BbIAENEHHbIX YUMTESIEM OPUEHTUPOB AENCTBUA B HOBOM YuebHOM MaTepuane;
* MNAHUPOBAHME MYTW LOCTWXKEHUS LieNeln;
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+ YCTaHaBNEHWE LieNeBbIX MPUOPUTETOB, BbIAE/IEHINE aNbTePHATUBHbIX CMNOCODOB AOCTUXE-
HUA Lenu n BbIbop Hanbonee 3hdekTUBHOrO Cnocoba;

+ YMEHWEe CaMOCTOSTeNbHO KOHTPONMPOBATb CBOE BPEMA M YNPABAATb UM;

+ YMEHWE NPUHUMATb PELIEHNS B MPOBNEMHON CUTYALNMY;

+ TOCTAHOBKA yYebHbIX 3a4ay, COCTABAEHWE NAaHA U NOCNeLO0BATENbHOCTN LEACTBUN;

+ OpraHu3auua paboyero Mecta nNpu BbINOSHEHUM XUMUYECKOTO IKCMEPUMEHTA;

+ MPOTHO3MPOBaHME pe3ynbTaTOB 0byYeHMs, OLeHMBAHME YCBOEHHOrO MaTepuana, OueHKa
KauecTBa M YPOBHA MOJyYEHHbIX 3HAHWUIN, KOPPEKLMA NnaHa u cnocoba AelcTBna npu
HeobXxoAnMoCTH.

[Mo3Hasame/sibHble

Ob6yyarowulicas nosly4um 803MOXHOCMb 018 (POPMUPOBAHUSA C1edYWUX NO3HABAMEIb-

HbIX YY/]:

+ TIOWUCK U BblAENEHNe UH(OPMaLUK;

+ aHaNWU3 YCIO0BMM M TpeboBaHMiA 3aaun, BbIOOP, conocTaBneHne U 060CHOBaHME CNOCO-
6a pelweHuns 3a4auu;

+ BbIOOp Haubonee 3thheKTUBHbIX CNOCOOOB PEeLIeHNs 3aaun B 3aBUCMMOCTY OT KOHKpPEeT-
HbIX YC/IOBUU;

+ BbIABWXEHNE 1 00OCHOBAHME rMMoTe3bl, BoIGOP cnocoba eé npoBepku;

+ CaMOCTOATE/IbHOE CO3[aHNe anropuTMa AesTeNbHOCTU NPU peleHun npobneMm TBopye -
CKOrO ¥ MOMCKOBOIO XapakTepa;

+ YMEHUA XapaKTepu30BaTh BELLECTBA MO COCTABY, CTPOEHWIO N CBOWNCTBAM,

+ OMWCbIBAHME CBOWCTB: TBEPAbIX, XMAKUX, ra3000pa3HbIX BELLECTB, BbIAENEHNE UX CyLue-
CTBEHHbIX MPU3HAKOB;

+ 1306paxeHne coCTaBa MPOCTENLMX BELLECTB C MOMOLLBI XMMUYECKUX HOPMYN U CyLy-
HOCTU XMMUYECKNX PEAKLLMIA C MOMOLLbI0 XMMUYECKUX YPABHEHUN,

+ MpoBeAeHMe HabNAEHUA, ONUCAHNE NPU3HAKOB M YCNOBUI TEYEHUS XUMUYECKMX peak -
LLMiA, BbINOMHEHWE XMMWUYECKOrO 3KCMepPUMEHTA, BbIBOAbI HA OCHOBE aHanM3a Habnwoge-
HWUM 3a 3KCNEPUMEHTOM, pelleHne 3aAad, NoayYeHne XUMUYECKON MHopMaLmun u3 pas-
JINYHBIX NCTOYHMWKOB,;

+ YMeHWe OpraHM30BbIBaTb UCCAEA0BAHNE C LLE/bIO MPOBEPKM FUNOTE3;

+ YMeHWe Jenatb yMO3aK/4YeHUs (MHAYKTUBHOE W MO aHANOrUK) U BbIBOAbI;

+ YMeHMe 0ObEKTMBHO OLLEHMBATb MH(OPMALMIO O BELLECTBAX W XMMUYECKUX NpoOLEeccax,
KPUTUYECKM OTHOCUTBLCA K NCEBLOHAYYHOW MH(OPMALMN.

KomMMyHUKamusHsbie

Obyyatowjutics noy4um B03MOXHOCMb O/ (POPMUPOBAHUS CNeOYIOUUX KOMMYHUKaMUB-

HbiX YY/:

NOJHOE W TOYHOE BbIPAXEHWE CBOWMX MbIC/IEA B COOTBETCTBMM C 3aZayaMn U YCNOBUAMM
KOMMYHUKaLUW;

a/lekBaTHOE MCMONb30BAHME PeYeBbIX CPEACTB ANS Y4yacTus B AWUCKYCCUM U apryMeHTa-
LMK CBOEA MO3MLUK, YMeHWe MPeACTaBAATb KOHKPETHOE COoAepXaHue C CooblieHneM
ero B NUCbMEHHOI 1 YCTHOW (opMe, onpeaeneHne cnocobos B3aUMOAENCTBUA, COTPYA -
HWUYeCTBO B Noucke 1 cbope MHbopMaLuy;

onpejeneHne cnocobos B3aMMOAENCTBUA, COTPYAHUYECTBO B MOUCKE M cbope MHDOp-
MaLuu, yyactve B auasore, naaHMpoBaHue obLux cnocobos paboThl, NPoABNEHNE YBa-
XUTENBHOMO OTHOLIEHUS K APYrUM yyalmumcs,

ONMCaHue COAEPXAHUS BbIMONHAEMbIX AEMCTBUN C LLE/IbI0 OPUEHTUPOBKN B MPEAMETHO-
NPaKTUYEeCKOW AeATENbHOCTMH;

YMEHWS YYNTbIBATb Pa3Hble MHEHUA U CTPEMUTLCA K KOOPAWHALMK PA3UYHbIX NO3ULUNA B
COTPYAHUYECTBE;
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+ (hopMynnMpoBaTb COBCTBEHHOE MHEHME U MO3ULMI0, apryMeHTUPOBaTb U KOOPAMHNPO-
BaTb €€ C NO3MLMAMN NAPTHEPOB B COTPYAHMYECTBE NPK BbIPAOOTKE 0OWEro pelleHNs B
COBMECTHOW AeATeNbHOCTH;

+ OCYLLeCTBAATb B3aMMHbIA KOHTPO/b U OKa3blBaTb B COTPYLHMYECTBE HEODOXOAMMYIO B3au -
MOMOMOLLb;

+ MNaHUpoBaTb 0bwWwMe cnocobbl paboThbl, OCYWECTBAATb KOHTPONb, KOPPEKLUIO, OLEHKY
LEeNCTBUN NapTHEpPA, YMETb yoexaaTb;

* MCMONb30BaTb afleKBaTHble A3bIKOBbIE CPEACTBA A7 OTODOPAXEHUA CBOMX YyBCTB, MbIC-
nen, MOTMBOB U NoTpebHOCTeN; oTobpaxaTb B peun (onucaHue, obbACHEHNE) copepka-
HMe COBepLlUaeMbIX LENCTBUM, KaK B OpMe FPOMKON COLMANU3NPOBAHHON PeYn, Tak U B
thopMe BHYTpPEeHHEN peuu;

+ pa3BMBaTb KOMMYHWKATWBHYK KOMMETEHLMI0, NCMONb3yA CPeACTBA YCTHOW W MUCbMEH-
HOW KOMMYHUKaLKUK npu paboTe ¢ TeKCTaMu y4ebHMKA M LOMONHUTENbHOW TNTEPATYPON,
CNPaBOYHbIMM TabAMLAMMU, NPOABAATL FOTOBHOCTb K YBAXKEHWUIO MHOW TOYKW 3pPeHUs npu
06CyXAeHNUN pe3ynbTaToOB BbINOSHEHHOW PaboThl.

lMpedmMemHble pe3ysbmamel

Obyyatowjutics Hay4umca:

+ TPUMEHATb OCHOBHbIE METO/bl NMO3HAHMA: HAbNOAEHNE, U3MEPEHUE, IKCMIEPUMEHT;

+ OMWCbIBATb CBOMCTBA TBEPAbIX, XUAKNUX, Fra3000pa3HbIX BELLECTB, BbIAENAS UX CyLLe-
CTBEHHbIEe MPU3HAKY;

+ PacKpbiBaTb CMbIC/ 3aKOHA COXPaHEeHMs MaCCbl BEWeCTB, aTOMHO-MO/IEKYNSPHOW Teo-
pun;

+ pa3nnMyaTb XMMuUYeckue u Gunyeckne SBNEHUSA, Ha3blBaTb NPU3HAKM W YCNOBMA NpoTe-
KaHMA XUMUYECKUX peakLui;

+ cobnioaaTh npasuna besonacHon paboTbl NPU NMPOBEAEHUN OMbITOB;

+ MOMb30BaTHCA 1AaBOPATOPHLIM 0OOPYAOBAHNEM W NOCYLON;

+ ToNy4aTb, COOMpaTh ra3o0bpasHble BELLECTBA W PACMO3HABATL UX;

+ XapakTepu3oBaTb GU3NYECKME N XUMUYECKMEe CBOMCTBA OCHOBHbIX KNACCOB HeOpraHuye-
CKMX COeMHEHUN, NPOBOANTL OMbIThl, NOATBEPXKAAIOLULNE XUMUYECKME CBOMCTBA U3YYeH -
HbIX K/1aCCOB HEOPraHWYeCKUX BELLECTB;

+ PACKpPbIBATb CMbIC/ NMOHATUS «PACTBOP», BbIYUCAATL MACCOBYIO [0/10 PACTBOPEHHOIO
BELLECTBA B PaCcTBOPe, rOTOBWUTb PACTBOPLI C OMpefeséHHON MacCOBOM AO/NEN PacTBO-
PEHHOIO BELLECTBA;

+ XapakTepu3oBaTb 3aBUCUMOCTb (DU3NYECKUX CBOMCTB BELLECTB OT TUMA KpuUCTananye-
CKOW PeLWEéTKN, ONnpenenaTb BUA XMMUYECKOW CBA3M B HEOPraHUYECKUX COEANHEHUSX;

+ PacKpbiBaTb OCHOBHbIE MOMIOXEHUS TEOPUM INEKTPONUTUYECKON AMCCOLMALLMM, COCTAB-
NATb YPABHEHUS 371EKTPOSNTNYECKON AUCCOLMALMUM KUCNOT, LeNoYeil, CoNnen N peakLuii
MOHHOTO 0bMeHa;

+ PacKpbiBaTh CYLWLHOCTb OKUCAUTENbHO-BOCCTAHOBUTENbHbBIX PeaKLMii, ONPeaensiTh OKUC-
NINTENb U BOCCTAHOBUTENb, COCTABAATb YPAaBHEHUA OKUCAUTENbHO-BOCCTAHOBUTENbHbIX
peakuumn;

+ Ha3blBaTb GAKTOPbI, BAUAIOLWNE HA CKOPOCTb XMMUYECKON peakLuu;

+ XapakTepu30BaTb B3aMMOCBA3b MexXAy COCTABOM, CTPOEHMEM U CBOWCTBAMU HEMETas-
JI0B U MeTanNoB;

+ NMPOBOAUTbL OMbITHI MO MNONYYEHUIO U U3YYEHUIO XMUMUYECKUX CBOMCTB PA3/INYHbIX Be-
LLEeCTB;

+ TPaMOTHO 06palLaThCs C BELWECTBAMU B MOBCEAHEBHON XU3HU.

16 B comepxaHue




XNMunsd

TOUKA \!Pocm

Obyyatowutics noslyyum BO3MOXHOCMb HAYYUMbCA:

BbIZIBUTATb U MPOBEPATb IKCMEPUMEHTANbHO FMNOTE3bl O XUMWUYECKMX CBOWCTBAX Be-
LLeCTB HA OCHOBE MX COCTABAa W CTPOEHMUS, UX CMOCODHOCTN BCTYNaTh B XUMUYECKME pe-
aKLWK, 0 XapakTepe 1 NPOAYKTaX Pa3NMYHbIX XUMUYECKUX PeaKLuit;

XapaKTepu3oBaTh BelLecTBa MO COCTaBY, CTPOEHWIO M CBOMCTBAM, YCTaHaBAMBATbL NMPU-
YMHHO-CNEACTBEHHbIE CBA3M MEXAY AAHHbIMU XapaKTepUCTUKAMI BeLLEeCTBA;

COCTaB/IATb MONEKYNSPHbIE U MOJIHbIE MOHHbIE YPABHEHMSA MO COKPALLEHHBIM UOHHbBIM
YPaBHEHUAM;

NPOrHO3MpPoBaTh CMOCOOHOCTb BeLLeCTBA NPOABAATL OKUCAUTENbHbIE UM BOCCTAHOBU-
TeNbHble CBOMNCTBA C YYETOM CTeNeHenl OKUCNEHWUA 31EMEHTOB, BXOAALLMNX B €r0 COCTaB;
BbIZIBUTATh M MPOBEPATh IKCMEPUMEHTANbHO TMMOTE3bl O Pe3y/bTaTax BO3AENCTBUS pPa3-
NINYHBIX (DAKTOPOB HA M3MEHEHME CKOPOCTU XUMUYECKOW peakLnm;

MCNONb30BaTh NPUODOPETEHHBIE 3HAHMA AN IKONOrUYeCKU rPaMOTHOrO NoBeAeHus B
OKpyXatlLlen cpene;

NCMoNb30BaThb NPUOBPETEHHbIE K/KOYEBbIE KOMMETEHLUMU NPWU BbIMONHEHUM NMPOEKTOB W
pelleHnn yyebHO-1CCne0BaTeNbCKUX 3aia4 MO WU3YYeHMI0 CBOWCTB, CMOCODOB nonyye-
HWA U pacno3HaBaHWs BELLECTB;

00BbEKTUBHO OLLEHMBATL MH(HOPMALLMIO O BELLECTBAX M XMMUYECKUX NpoLieccax;
0CO3HaBaTb 3HAYEHWE TEOPETUYECKUX 3HAHUI MO XUMUW ANS NPAKTUYECKON [esTeNbHO-
CTW YeNOBEKa;

C037aBaTb MOAENMN U CXEMbI ANS PELIEHNS YYeOHbIX U MO3HABATENbHbIX 33ay; NOHUMATb
HeobXoAMMOCTb COBNIOAEHNS NPeLnUCaHMIA, NpeaiaraeMblX B MHCTPYKLMAX NO MCNOMb-
30BaHMWI0 NeKAPCTB, CPEACTB OLITOBOW XUMUU U Ap.

®opMbl KOHTpONA

KoHTponb pe3ynbTaToB 0by4YeHUs B COOTBETCTBMU C AaHHOI OI npoBoAMTCS B hopMe NnUCh-
MEHHBIX M 3KCNepUMeHTabHbIX PaboT, npeAnonaraeTcs NpPoBefeHne NPOMEXYTOUYHOM U UTO-
rOBOWN aTTeCcTaLum.

npOM eXymo4yHaa ammecmayuA

[lna OCyWeCTBNEHNS MPOMEXYTOYHOW aTTecTaLlun MCNONb3YTCS KOHTPONbHO-OLLEHOYHbIE
MaTtepuanbl, 0TOOP COAEPKaHMA KOTOPbIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHA YCBOEHUS CU-
CTEMbl 3HAHWI U YMEHUIA — MHBAPUAHTHOrO AAPA COAEPXAaHUA AENCTBYIOIWMUX 0bpa3oBaTeNb-
HOW MporpaMMbl MO XUMUN A4 061e0bpa3oBaTeNnbHbIX OpraHu3aLnii. 3a4aHna NPOMEXyToY -

HOW aTTecTaLmMn BKTIOYAI0T MaTepUan OCHOBHbIX Pa3AesioB Kypca XuMum,
BapuaHT paboTbl No Teme «Teopus 3NEKTPONUTUYECKOW AMCCOLMALLUNY

1. K XxOpowo pacTBOPKUMbIM 3NEKTPOANTAM OTHOCATCSA:

1) rnapokcuna LMHKa 3) cynbug bapus

2) hocdat umHka 4) kapboHat bapus

OTserT:

2. Hanbosnbluee Ynucio MOHOB 0bpasyeTcs npu pacTBOPeHUW 1 MOMb BeLLeCTBa:
1) xnopuaa kanus 3) xnopugaa xenesa (Il

2) xnopuga bapus 4) cynbaTa xenesa (ll)

OTserT:
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3. BcTasbTe nponywweHHoe C/10BO.

KOHLEHTPUPOBAHHbBIA PACTBOP HEKOTOPOro BELLEeCTBA He MPOBOAMUT 3NMEKTPUYECKUA TOK.
Mpn fobaBneHUN K KOHLLEHTPUPOBAHHOMY PAcTBOPY ABYKPATHOrO 06bEMA BOLbI 3N1€KTPONPO-
BOLHOCTb PacTBOpPa HEMHOrO yBenuumnach. Mpu panbHenwem fobaBneHUW BOAbI 3N1eKTPO-
MPOBOAHOCTb CHayasna yBeAnYMach, a 3aTeM nepecrtana U3MeHATbCA. BelecTBo oTHOCMTCA
K 3N1eKTPONNUTAM.

4. B 1 nBoAbl pacTBOpeHbl 1 Monb xsiopuga kanua u 1 Mmonb noanpa Hatpus. U3 kakux
ABYX APYruX CONeil MOXHO NPUrOTOBMTb PACTBOP TaKOMO e cocTaBa? BbibepuTe U3 nepeuyHs:
1) xnopwp HaTpus,

HUTPAT Kanus,

Noamna, Kanus,

HUTPAT HaTPUA;

) cynbdat HaTpua.

3anuwuTe Homepa BblOpaHHbLIX OTBETOB.

)
)
)
)

Ul WN

OTBeT:

5. YCTaHOBUTE COOTBETCTBME MEXAY MpPU3HAKAMU PeakLUWiAi U UCXOLHbIMU BelecTBaMU: K
KaXA0M no3uuuu, 0bo3HaueHHOW OYKBOI, NoAbepuTe COOTBETCTBYIOLLYIO MO3MLLMUIO, 0003HA-
YeHHYH Ludpon.

MPU3HAK PEAKLLMN MCXOLHbIE BELLECTBA
A) . 1) KapboHaT HaTpus U conaHas KucaoTa
B) 2) Xnopupa, meam (I) n ruppokcunp Kkanus

B) 3) Cynbdar xene3a (lll) v rnapokcna HaTpus

4) KapboHaT HaTpua 1 XN0pua KanbLusa

3anuwnTe B Tabnuuy BbibpaHHbIE LUGPbI NOL COOTBETCTBYHOLLMUMN OyKBAMMU.

A|b|B

OTBeT:
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6. Bbibepute ABa MCXOAHbIX BEL,ECTBA, B3aMMOAEMCTBMIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOEe MOHHOE YPaBHEHME peakLuum:

Fe’* + 20H = Fe(OH);
1) FeO 3) FeCl; 5) H,0
2) Fe 4) KOH 6) FeCls
3anuwunTe HoMepa BbIbBPAHHbIX OTBETOB.

OTBeT:

7. Mpu NpUMEHEHMN LLMHKA B KAYeCTBe MUKPOYLODpeHMs ero BHOCAT U3 pacyéTta 4 Kr Kpu-
crannorugpara cynbdata uuHka ZnSO4 ¢ 7H,0 Ha rekTap.

CKO/IbKO 3TO COCTABNAET B NepecyéTe Ha MOHbI Zn*'? 3anuwmnTe YUCIO C TOYHOCTBIO A0 Le-
NbIX.

OTseT: r.

8. Yto obuiero B pacTeopax, UMeWMX KUCIOTHYO cpeny? (KpaTkuii OTBeT.)

Kpumepuu ouyeHusaHua pabomel no Xumuu
BepHoe BbINMOMHEHME KAXAOro u3 3agaHun 1—3, 8 oueHusaeTcs 1 b6annom.

3a MONHbIA MPaBWUIbHBIA OTBET HAa KaXA0€ M3 3ajaHUn 4 —7 cTaBuTCa 2 banna; echm fo-
nyuieHa oAHa ownbka, To oTBET oueHuBaeTcs B 1 bann. Ecam gonyuieHsl aBe u bonee owmnbku
WAKM OTBETA HET, TO BbicTaBnseTcs O 6annos.

Homep 3apaHus MpaBuAbHbIN OTBET Homep 3apaHus MpaBunbHbIK OTBET
1 3 5 231
2 4 6 34*
3 Cnabebin 7 906
4 13* 8 YkazaHo Hanuuume
WOHOB BOAOPOAA

“[MopanokK cnepnoBaHMA UUGpP B OTBETE He MMEEeT 3HAYeHWs.

Mmozosasa ammecmayuAa

[Ans ocywwecTBNEHUS UTOFOBOM aTTecTaunm ncnonb3yotca KUMbl, copepxaHune KOTOpPbIX
OpPWUEHTUPOBAHO HA MPOBEPKY YPOBHA YCBOEHWS 3HAHMI U OMpenenseTcs cucTeMon Tpebosa-
HUW K NOArOTOBKE BbIMYCKHUKOB OCHOBHOW LIKO/bI. ITa CMUCTEMA MHBAPMAHTHA NO OTHOLIEHUIO
ko BceM aencTeytowmm Ol no xumum ans obueobpasoBaTesbHbIX OpraHu3aLmnii. 3afaHus
WTOrOBOM aTTeCTaLLMM BKIOYAIOT MaTepMUan OCHOBHbIX Pa3AenoB Kypca XUMUK.

PaboTa cocTouT M3 AByx vacten. Yactb 1 copepxmut 19 3anaHmii ¢ KpaTKUM OTBETOM, NOJ -
pasymeBaLmMX CaMOCTOATe/IbHOEe (DOPMYNMPOBAHME U 3anuchb OTBETA B BMAE YKUCIA WK NO-
CNnefoBaTeNbHOCTU LUdp.

Yactb 2 copepxuT 5 3ajaHnii: 3 3aAaHNA 3TOW YacTW NOAPA3YMEBAIOT 3aNNUCh PA3BEPHYTO -
ro 0TBeTa, 2 3aAaHMA 3TON YaCTU NPeLNONAraloT BbINONHEHWE PeanbHOro XMMUYECKOro JKCne -
pUMeHTa U 0(pOopM/IeHIe ero pe3ynbTaTos.
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KoHmposibHO-0yeHOYHble mamepuaisl
Bapuanm nucemenHol pabomsi 019 umo2080U ammecmayuu
Yacmeb 1

OtseTamu K 3agaHuam 1—17 aBaa0Tca uudpa nam nociefoBaTenbHoCTh unudp (ncen).
OTBeTbl CHayana ykaxuTe B TeKCTe paboThl, a 3aTeM nepeHecuTe B BJIAHK OTBETOB Ne 1
CnpaBa OT HOMEepa COOTBETCTBYIOLLEMO 3aZaHNA, HAYMHAA C NepBON KneTouku, be3 npobe-
N0B, 3aNATbIX W APYrMX AONOMHUTENbHBIX CUMBONOB. Kaxayt Ludpy nuwute B OTLENbHON
KNeToyke B COOTBETCTBMU C NpuBeAEHHbIMK B BnaHke obpasuamu.

1. BbibepuTe fBa BbICKa3biBAHWA, B KOTOPbIX FOBOPUTCA O MEAU KaK XUMUYECKOM 3/1EMEHTE.
1) Meab pearvnpyet C XJI0pOM.

2) Meab npu HarpeBaHUM Ha BO3A4YyXe OKUCNAETCA.

3) Cnnaebl MeAM M 3010Ta UCNONB3YIOTCA ANS U3TOTOBNEHWUS OBENMPHBIX YKPALLEHUN.

4) B coctaB 6OpAOCCKOW XUAKOCTU BXOAUT Mefb.

5) B cocTaB MeHON NaTUHbI BXOAUT Mefb.

3anuwunTe Homepa BbIOPAHHbIX OTBETOB.

OTBeT:

2. Ha npuBeaéHHOM pUCyHKe n30bpaxeHa MOAeNb aTOMA XMMUYECKOrO 3/1eMEHTa.

@

3anuwunTe B TabnuLy BeNNYMHY 3apaaa Aapa (X) aTomMa XMMUYeCKOro 3NeMeHTa, MOZLe/b KOTO-
poro n3obpaxeHa Ha puUCyHKe, n HoMmep rpynnbl (Y), B KOTOPOM 3TOT 3/1EMEHT PACnOoNOXeH
B Mepuoanyeckoii cucteme. (Ins 3anucu oTBeTa UCMONb3YITe apabckue Ludpbl.)

XY

OTBeT:

3. Pacnonoxute B nopaake yBeanyeHna 3neKTpooTpuLUaTeNbHOCTU XUMUYECKUE INEMEHTHI.

1) kucnopog; 2) KPEMHUN; 3) docdop.
3anuwuTe HOMepa 3NeMeHTOB B COOTBETCTBYHOLLEM NOPAAKE.

OTBeT:

4. YCTaHOBUTE COOTBETCTBME MeXAY (GOPMYNON COeAMHEHNS U CTEMEHbID OKUCIEHMA Cepbl
B 3TOM COEAMHEHWUU: K KaXAOW MO3uLMN, 0003HAYeHHON BykBOW, NoAbepuUTe COOTBETCTBYIO-
LYo NO3MLKI0, 0603HAYEHHYIO LKDPON.
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®OPMYJIA COEANHEHNA CTENEHb OKUCNEHWA CEPHI
A) SO; 1)-2
b) CS; 2)0
B) H2SO4 3) +4
4) +6
A|bBb|B
OTBeT:

5. V13 npeanoxeHHOro nepeyHs BbibepuTe ABa BeLLECTBA C MOHHOW CBSA3bIO:

3anuwuTe Homepa BblOpaHHbLIX OTBETOB.

OTBeT:

6. Kakue aBa yTBepXAeHUA BepHbl ANS XapaKTepuCTUKN KpemHus u dochopa?

1) JNeKTPOHbI B aTOME PACMONOXEHbI HA TPEX 3NEKTPOHHbBIX C/IOfAX.

2) CoOoTBETCTBYHOLLEE MPOCTOE BELLECTBO CYLLECTBYET B BUAE YETbIPEXATOMHBIX MONEKYI.
3) XMMUYECKNI 3N1EMEHT OTHOCUTCA K MeTannam.

4) 3HauyeHMe INeKTPOOTPULLATEILHOCTI MeHblle, YeM Yy docdopa.

5) Xumuyeckuit aneMeHT obpasyeT BbiCWIME OKCUAbI C obwen dopmynon 30;.
3anuwunTe HoMepa BbI6PaHHbIX OTBETOB.

OTBeT:

7. VI3 npeinoXeHHOro NepeyHs BeLEeCTB BbiOEpUTE OCHOBHBIA OKCUA, U KUCIOTY:

5) HCIOa4.
3anuwuTe B Nojse OTBETA CHAavyasla HOMEpP KMCNOTHOro okcnpaa, a 3ateM HOMep OCHOBaHMWUA.

OTBeT:

8. Kakue fBa 13 nepeuncieHHbiX BewwecTs byayT BCTYnaTh B PeaKLMI0 C OKCUAOM LMHKA?
Fe(OH)z;

5)S.
3anuwuTe HOMepPa Bbl6paHHbIX OTBETOB.

OTBeT:
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9. YCTaHOBMTE COOTBETCTBME MEXAY PearvupylowuMu BewecTBaMu M NPomsyKTamu(om) ux
B3aMMOAENCTBUA. K KaXAOW mo3uuum, obo3HayeHHON byKBOW, mMopbepuTe COOTBETCTBYHLLYIO
no3nuuio, 0603HaYeHHY0 LG POW.

PEATNPYIOLLME BELLECTBA MPOAYKT(bl) BBAMMOAENCTBUA
A) Na;0O +SO03 1) T Na2SO4
b) NaOH +H,S04 2) T NazSOs
B) Na + H2S0a4(pa3b.) 3) @ NazSOs + H,0
4) 1 NaxSOs4 + H;
5) 7 NaxS0s3 + H;0

3anuwuTe B Tabnuuy BbIOpaHHbIe LU PbI NOA COOTBETCTBYOWMUMU DyKBAMU.

A|b|B

OTBeT:

10. YcTaHOBMTE COOTBETCTBME MeXAy (POpPMYON BELECTBA U peareHTamMu, C KOTOPbIMU 3TO
BELL,ECTBO MOXET BCTYNATh B PEAKLMIO: K KAXAO0N NO3uLMKU, 0603HaYeHHOW bykBOW, noabepute
COOTBETCTBYHLLYIO MO3ULMI0, 0003HAYEHHYIO LD PON.

¢OPMYJIA BELWLECTBA PEATEHTHI

A)S 1) Oz, H2SO4 (koHL,.)
b) ZnO 2) Fe, BaCl; (p-p)

B) CuSO4 3) NaOH, H2504 (p-p)

4) N2, NaCl (p-p)
3anuwunTe B Tabnuuy BbIOPaHHbIE LUGPbI NOA COOTBETCTBYOLWMMMN OYKBAMM.

A|b|B

OTBeT:

11. 13 npeinoXeHHOro nepeyHs BbibepuTe ABE Napbl BELLECTB, MEXAY KOTOPbIMU NPOTeKa-

eT peakuus 3aMelleHuns:
1) LMHK U CONAHAn KUCIOTa;

2) okenp yrnepoga (V1) n okeua HaTpus;
3) OKCMA LMHKA W CONAHAA KMCNOTA;

4) xene3o n xnopug meau (I);

5) HaTpuii 1 BOLOPOA.

3anuwuTe Homepa BblOpaHHbIX OTBETOB.

OTBeT:

12, YcTaHOBMTE COOTBETCTBUE MEXAY PearvpyloLLMMi BeLWECTBAMU U NMPU3HAKOM NpoTeKa-
loLLel MeXAy HUMK peakLun: K KaxAol no3uuun, obo3HayeHHON bykBOW, noabepute cooTBeT-
CTBYIOLLY0 NO3ULMI0, 0603HAYEHHYIO LUDPOIA.

PEATUPYIOLLWNE BELLECTBA MPU3HAK PEAKL NI

A) Na>COs3 v H2S04 1) BbinafieHne benoro ocaaka

b) K2CO3 u CaCl; 2) BblAeNeHMe rasa

B) CuCl> n KOH 3) BbiNaZeHune ronyboro ocaaka
4) BbinafieHune byporo ocagka

~— — N
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3anuwnTe B Tabnuuy BoibpaHHbIe LUGPbI MOL COOTBETCTBYHOLMMN OyKBAMMU.

A|b|B

OTBeT:

13. BuibepuTe ABa BelwecTsa, Npu NOTHON Auccounaumm 1 Monb KOTOPbIX 0bpa3yeTcs 3

MOJib AaHVOHOB:
1) HUTpAT Kanus,
2) rnapokcug bapus;
3) xnopug xenesa (I);
4) docdat Kanus;
5) cynbdat antoMUHMA.
3anuwuTe Homepa BblOpaHHbLIX OTBETOB.

OTBeT:

14. BoibepuTe ABa MCXOAHBIX BELLECTBA, B3AWMOAENCTBUIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOe MOHHOEe YpaBHeHMe peaKLmu:
Cu’" + 20H = Cu(OH),z

1) CuO 4) KOH
2) Cu 5) H20
3) CuClz 6) Fe(OH);

3anuiwmnTe HoMepa BbIOPAHHbBIX OTBETOB.

OTBeT:

15. YCcTaHOBKUTE COOTBETCTBME MEXAY CXEMOW MPOL,ECca, MPONCXOAALLErO B OKUCNUTEbHO -
BOCCTAHOBMTE/IbHON pPeakLun, U Ha3BaHWEM 3TOro NpoLecca: K KaxAolh no3uunmu, obo3HayeH -
HOW OYKBOM, NOAOEpUTE COOTBETCTBYIOLLYIO NO3ULMI0, 0003HAYEHHYIO LD PON.

CXEMA MPOLIECCA HA3BAHWE MPOLLECCA
A) Fe’" 1 Fe** 1) okucneHue
B)N°1 N° 2) BOCCTaHOB/IEHME

B) C+4 C+2
3anuwuTe B TabanLy BbIbpaHHbIe LN PbI NOA COOTBETCTBYOWMUMN ByKBAMU.

A|b|B

OTBeT:

16. V13 nepeyncneHHbIX CyXAeHWIA 0 MpaBunax paboTsl C BelECTBaMU B nabopaTtopum u

bbITY BbIOEPUTE BEpHOE(bIE) CYyXAeHME(s).
1) 3aXKEHHYIO CMUMPTOBKY Heb3A NEPEHOCUTb C OAHOW MAPThl HA APYryto.
2) Mpu nonaAaHuM Ha KOXY Kanesb KUCNOTbl HYXHO 3aOMHTOBATh 3TOT Y4aCTOK KOXM.

3) Mpwu HarpeBaHWKM pacTBOpa NPOBUPKY C KUAKOCTbIO AepxXaT NoA yrnoMm B 45° 1 Hanpas-

NAOT FOP/bILLKO B CTOPOHY OT N0 AEN.
4) PaboTy C KOHLEHTPUPOBAHHBIMIU PACTBOPAMU LLEIOYM ClIeAYeT NPOBOANUTL B PE3UHOBBIX

nepyaTtkax.
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3anuwunTe B none oTeeTa Homep(a) BepHOro(biX) CyxAaeHus(n).
OTBeT:

17. YcTaHOBMTE COOTBETCTBME MeXAY ABYMS BELLECTBAMU M PeakTUBOM, C MOMOLLbIO KOTO-
POr0 MOXHO Pa3/NIMyMTb 3TV BELLECTBA: K KaXAOW no3uuun, 0bo3HaueHHOW bykBoOWi, noabepuTe
COOTBETCTBYHLLYIO N0O3MLMI0, 0603HAYEHHYIO LU PON.

BELLECTBA PEAKTWUB
A) KCI n BaCl; 1) Na2S0s4
b) CuSO4 n CuCl; 2) NaOH
B) Zn(NO3): 3) HCI

4) AgNOs

3anuwuTe B Tabnuuy BbIOpaHHbIe LU PbI NOA COOTBETCTBYOWMUMU DyKBAMU.

A|b|B

OTBeT:

Omsemom K 3a0aHusam 18, 19 a8a1aemca yesoe Yuco Uau KoHeYHas decamuyHas opobs.

3adaHus 18 u 19 8bINOJHAKMCA C UCNO/Ib30BAHUEM C/1EOYIOUE20 MeKCma.

18. BuiuncinTe B NpoLEeHTaX MaccoByl Aot a3ota B MovyeBuHe CO(NH2)2. 3anuwuTe ync-
N0 C TOYHOCTbIO A,0 LesbIX.
OTgeT: %.

19. PacTBOp MoYeBUHbI C MaccoBon ponein 0,1% ncnonb3yetca B KayeCTBE BHEKOPHEBOW
NoLKOPMKM TOMaToB. Mpu NOAKOPMKaxX Ha pacTeHuns HaHocutea 20 r asota Ha 100 M°. Ckonb-
KO rpaMMOB MOYEBMHbI HYXHO 3aTPAaTUTb HA 3€MEJIbHbIN Y4aCTOK TaKOW NNOLWALbi0?

3anuwunTe YACNO C TOYHOCTbIO A0 LefbiX.

OTser: r.

Yacmes 2
20. Mcnonb3ys MeTon 31eKTPOHHOro b6anaHca, pacctaBbTe KO3(MDMOULUEHTb B YPaBHEHUM
peakuumn, cxeMa KOTOPOW:
SO2 + 1 + HO 1 HI + HSO4
OnpenennTte OKUCAUTENb U BOCCTAHOBUTEND.

21. [laHa cxema npeBpalLeHni:
CaCl, 7 CaCOs Ca(OH):

HanuwwnTte MonekynsapHole ypaBHeHUA peaKLI,VIVI, C NOMOLWbIO KOTOPbIX MOXHO OCYLWL,ECTBUTb
yKa3aHHble npespaleHna. 14 nepsoro npespalLeHns CoCTaBbTe COKpaLEHHOE NOHHOE YpaB-
HeHne peakunin.
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22, [pu pobaBneHnn K pacTBOpy rMAPOKCUAA Kannua C MaccoBomn gonel wenoun 10% un3-
bbiTka pactBopa HUTpaTa Meau (Il) obpasosanca ocagok mMaccon 9,8 r. OnpesennTe Maccy Uc-
XOAHOr0 pacTBOpa Leouu.

[lpakmuyeckaa yacmeb

JlaH pacTBop cynbdaTa MarHus, a Takxe Habop cnepyoLWwmx peakTMBOB: LUHK; CONAHAS
KMCNOTA; pacTBOPbI FMAPOKCMAA HATPUSA, XI0pMAa bapua n HUTpaTa Kanus.

23. Wcnonb3ys TONbKO peakTuBbl U3 NPUBELEHHOIO MepeyHs, 3annLLnTe MONEKYAPHbIE
YPaBHEHNS ABYX peaKLUM, KOTOPble XapaKTepu3ylT XUMUYeCcKMe CBOMCTBA Cy/lbdaTa MarHus,
W yKaXuTe NPU3HAaKM UX NPOTeKaHMs (3anax rasa, LBeT 0Cafka Uan pacTeopa).

24. MpoBeauTe XMMUYECKME peakuuu Mexay CynbhaToM MarHus W BbIOpPaHHbIMU Belue-
CTBAMW B COOTBETCTBMM C COCTAB/EHHbIMW YPABHEHUAMU peakuuu, cobnioaas npasuna TeXHN-
K 6€30MacHOCTW, NpUBEAEHHbIE B MHCTPYKLWM K 3afaHuto. MpoBepbTe, MPaBUAbHO M YKa3a-
Hbl B OTBETE Ha 3afaHue 23 NpuU3HaKW NpoTekaHua peakuui. Mpu HeobXOAMMOCTM AONONHUTE
OTBET W/ CKOPPEKTUPYNTE ero.

Kpumepuu oyeHku

Cucmema oyeHusaHus pabomsl N0 XuMuu
Yacms 1

BepHoe BbIMONHEHUE KaxAoro u3 3agaHmn 1—3, 5—8, 11, 13—16, 18, 19 oueHunsaetcs 1
b6annom.

3a NOJHbIV NPaBUbHBINA OTBET HA KaXAoe w3 3agaHuin 4, 9, 10, 12 n 17 cTaButcs 2 banna;
ecnu JonylieHa oAHa ownbka, To oTBeT oLeHMBaeTcs B 1 bann. Ecnu gonyuieHsl aBe n bonee
OWMOKM Unu OTBETA HET, TO BbicTanseTcs 0 bannos.

Homep 3apaHus MpaBuabHbIK OTBET Homep 3apaHus MpaBunbHbIK OTBET
1 45* 11 14*
2 155 12 213
3 132 13 35%
4 314 14 34*
5 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47
9 134 19 43
10 132

*nopﬂﬂ,OK cnefoBaHuA LI,I/Iq)p B OTBETE HE UMEET 3HAYEHMUA.
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Yacmsb 2

XUMUA

Kpumepuu oyeHusaHus 8binosHeHUA 3adaHull ¢ pa3sépHymbIM 0MBemom
20. Ncnonb3ys MeTOA 3N1eKTPOHHOrO OanaHca, paccTaBbTe KOIMMULMEHTb B YpaBHEHUM

peakuuun, cxema KOTOPOU:
SO2 + 1 + HO 1 HI + H,SOq4

Onpe.u,enMTe OKNCInTeNb N BOCCTAHOBUTE/Tb.

CopepxaHue OTBETA M YKa3aHUSA NO OLEHUBAHUIO Bannbl

JnemMeHThHl OTBETA:

1) CocTaBneH 31eKTPOHHbIN BanaHc:

15" —2en s

1 I2 + 2etl 2l

2) PacctaBneHbl KO3QMULNEHTbI B YPABHEHUM peakLnm.

SOz + I, + 2H20 = 2HI + H,S04

3) Yka3aHo, yto SO, (unu cepa B CTeneHu OKUCneHus +4) aBnseTcs BOCCTAHOBUTE-

neMm, a NoZ, — OKUCAUTeneMm.

OTBeT NpaBUbHLIA 1 MOAHBIW, BKIOYAET BCE HA3BAHHbIE BbILIE 3/IEMEHTbI 3

MpaBMNbHO 3anNMCaHbl ABa INE€MeHTa 0TBeTa 2

MpaBuAbHO 3anNnUCaH OAWH 3NEMEHT OTBeTa 1

Bce anemeHTbl 0TBETA 3anMCaHbl HEBEPHO WMAWN OTCYTCTBYIOT 0
MakcumanbHbil 6ann 3

21. laHa cxema npeBpaLLeHni:

CaCl2 CaCO; * XECa(OH);

HanuwunTe MonekynapHble ypaBHEHUA PeakLiit, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECTBUTH
yKa3aHHble npeBpalieHus. [ns nepsoro npespalleHns COCTaBbTe COKPalLEHHOE MOHHOE ypaB-

HeHWne peakunn.

Copep)xaHue oTBETa U yKa3aHMsl NO OLLeHUBAHUIO

Bannbi

JnemeHTbl OTBETA:

HanncaHbl ypaBHeHMA peakLuii, COOTBETCTBYIOLLME CXEME
npeBpaLLEHUN:

1) CaCl; + Na,CO3 = CaCOs + 2NaCl

2) CaCO3 *  Ca0 + COz

3) Ca0 + H;0 = Ca(OH);

CocCTagneHo COKpaléHHOe NOHHOE YpaBHEHME NEPBOro NpeBpaLLeHUs:
4) Ca%* + COZ = CaC03

OTget I'lpaBVI)'IbeIVI n I'IO)'IHbIIZ, BK/IIO4YAET BCE HA3BAHHbIE BbILIE 3/1IEMEHTDI

MpaBunbHO 3anucaHbl TPU YPABHEHMA PeaKLuN

I'lpanmbHo 3anuncCaHbl ABa YpaBHEHUA peaKLnun

N W (D

[MpaBuibHO 3aNNCAHO OLHO YPaBHEHWE peakLum

Bce ypaBHeHus peaKLl,I/IIZ 3anucaHbl HEBEPHO UNKN OTCYTCTBYIOT

MakcumanbHbil 6ann

26
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22, lpu pobaBneHnn K pacTBOpy rMAPOKCUAA Kaana C MAcCoBOM fonel wenoyn 10% n3-
bbiTka pactBopa HUTpaTa Meau (Il) obpasosanca ocagok mMaccon 9,8 r. OnpesennTe Maccy Uc-
XOAHOr0 pacTBOpa Leouu.

Copaep)xaHue OTBETa M YKa3aHMS NO OLLEHUBAHUIO Bannbi

JnemMeHThHl OTBETA:

1) CocTaBneHo ypaBHeHMe peakuuu:

2KOH + Cu(NOs); = Cu(OH); + 2KNO;

2) PaccymMTaHO KOMMYECTBO BELLeCTBA MMAPOKCUAA Kanus, 3aTPAYeHHOro B pe3ynbTare
peakuunu:

n(Cu(OH);) = m(Cu(OH)2) / M=9,8:98 = 0,1 monb

no ypasHeHuto peakunn n(KOH) = n(Cu(OH);) e 2 = 0,2 monb

3) OnpepeneHa macca pacTBopa rMAPOKCUAA KAnA:

m(KOH) = n(KOH) - M(KOH) =0,2 - 56 =11,2r

m p-pa = m(KOH) /& «100=11,2:10-100=112r

OTBeT NpaBUbHLIN U MONHBIA, BKIOYAET BCE HA3BAHHbIE 3EMEHTHI 3
MpaBMNbHO 3anMuCaHbl ABa U3 Ha3BaHHbIX BbilE 3IEMEHTOB 2
MpaBMNbHO 3aMMCAHO OLHO W3 HA3BAHHbIX Bbille 3NE€MEHTOB 1

MakcumaneHeili 6ann 3

”pCleU‘-IQCKGFI yacmsb

JlaH pacteop xnopuaa xenesa (Ill), a Takxe Habop cneayloWNX PeakTUBOB: MeAb; CONSHas
KMCN0TA, pacTBOPbI FMAPOKCMAA HATPuWs, HATpaTa cepebpa 1 xnopuaa Kanus.

23. /icnonb3ys TONbKO PeaKTMBbLI U3 NPUBEAEHHOIO NEPEYHSA, 3aNULWNTE MONEKYNAPHbIE
YPaBHEeHMS [BYX peakLMil, KOTOpble XapPaKTEPU3YKT XWMUYECKMe CBOWCTBA XNOpUAA XKene-
3a (lll), u ykaxuTe npu3HaKM UX NpoTekaHua (3anax rasa, LBET ocagka Uau pacTBopa).

Copep)xaHue oTBETa U yKa3aHMs NO OLLeHUBAHUIO Bbannbi

JneMeHTbl OTBeTa:

JNeMeHTbl OTBeTa:

CocTaBneHbl YpaBHeHUS ABYX peakLuin, XapakTepusytowlme XumMmuyeckue
cBolictea xnopuaa xenesa (ll), n ykasaHbl MpuU3HakuM UX NPOTEKAHMS:

1) FeCl; + 3AgNOs = Fe(NOs); + 3AgCla

2) BbiNageHue 6enoro TBOPOXMCTOrO 0CAAKa;

3) FeCls + 3NaOH = Fe(OH)sf + 3NaCl
)

4) BbinafieHne byporo ocaaka

OTBeT NPaBUbHbINA 1 MOMHBIA, BKNOYAET BCE HA3BAHHbLIE 3N€MEHTbI 4
MpaBMNbHO 3anuCaHbl TPY INEMeHTa 0TBeTa 3
MpaBuabHO 3aNKUCaHbl ABa 31eMEHTA OTBETA 2
MpaBMNbHO 3aNMCAHO OAMH NEMeHT OTBeTa 1
Bce aneMeHTbl 3anucaHbl HEBEPHO MM OTCYTCTBYHOT 0

MakcumanbHell 6ann 4
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XUMUA

24, lMpoBeanTe XUMUYECKUEe peakuun Mexay pactsopom xnopuaa xenesa (ll) n soibpaH-
HbIMW BELLECTBAMW B COOTBETCTBMM C COCTABJEHHbIMU YPABHEHUAMU peakuumn, cobntogan npa-
BWMA TeXHUKK be3onacHocTu. MpoBepbTe, MPABMILHO M yKa3aHbl B OTBETe Ha 3ajaHue 23
NPWU3HaKW NpoTeKaHUa peakumit. Mpu HeOOXOAMMOCTM AOMNONHUTE OTBET MW CKOPPEKTUPYITE

ero.

Copnep)xaHue oTBeTa U YKa3aHUA MO OLlEHUBaHWIO

Bannbi

Xumnyeckun JKCNepPUMEHT BbINOJIHEH B COOTBETCTBUN C VIHCprKLl,VIeI7I

K 3agaHuio 24;
+ 0TOOp BeL,ecTB NPOBEAEH B COOTBETCTBUU C MyHKTaMu 3.1—3.5 MHCTPYKLUK;

+ CMeLlVBaHWe BeL,eCTB BbINOJHEHO B COOTBETCTBMM C MYHKTAMMW 3.6—3.8 UHCTPYKL MK

Xumuyeckun SKCNePUMEHT BbIMONIHEH B COOTBETCTBUW C MpaBU1aMnN TEXHUKN be3onac-
HOCTHU

MpaBuna TexXHUKM 6e30MacHOCTY HapyLeHbl Npu 0TOOPe UAN CMELIMBAHNM BELLECTB

MpaBuna TeXHUKK 6e30MacHOCTM HapyLleHbl Kak Npu oTbope, Tak U NPU CMELUBAHNY
BeLLeCTB

MakcumaneHelli 6ann

I'Ipu HapyweHuu npasus mexHuxku 6e3onacHocmu, Komopoe Moxem HaHecmu yLuep6
3aOpOBbi0 CaMO020 3K3ameHyemoeo uau apyeux Y4aCmHUKOB 3K3aMeHa, 3Kcnepm 061-
3aH npekpamumsb B8bINOJIHEHUE 3KChepuMeHma 06y'~IGI-OLqUMCFI

MakcumanbHoe uncno 6annos 3a BbinosHeHue paborbl = 40.

28
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TOUKA \!Pocm

TemaTnuyeckoe naaHupoBaHue

TeMaTUueckoe NIAaHMPOBaHKWe MaTepuana B 8 Kiacce

Neo
n/n

Tema

Copaep)xaHue

LleneBas ycTaHOBKa ypoka

Kon-Bo
yacos

MnaHupyeMble pe3ynbTaThbi

WUcnonb3oBaHune
o6opypoBaHus

1

MeToabl MO3HAHUA
B XUMUW. IKCnepu-

MeHTaJ/IbHble OCHO-
Bbl XUMUN

MpakTnyeckas pabota Ne 1

«M3yyeHune CTpoeHua nna-
MEeHU»

3HaKOMCTBO C OCHOBHbIMU
MEeTOAAMM HayKK

YMeHue nonb30BaTbCA Harpe-
BaTe/IbHBIMM Npubopamu

Jlatunk Temnepa-
Typbl (Tepmonap-
HbliA), CNUPTOBKA

MeToabl MO3HAHUA
B XMMUW. IKCnepu-

MeHTaJ/IbHble OCHO-
Bbl XUMUN

JlabopatopHbin onbIT N2 1

«[l0 KaKkoW Temneparypbl
MOXHO HarpeThb Bele-
CTBO?»

3HaKOMCTBO C OCHOBHbIMU
MEeTOAAMM HayKK

OnpepenaTb BO3MOXHOCTb
NPOBEAEHNA peakLnii n npo-
LLecCcoB, Tpebywowmx Harpe-
BaHMA

Jlatunk Temnepa-
Typbl (Tepmonap-
Hblif), CNUPTOBKA

MeTozbl MO3HAHMS
B XMMWU. JKCNepu-
MEHTa/IbHble OCHO-
Bbl XUMUU

JlabopaTopHbin onbIT N2 2
«M3mepeHne Temneparypbl
KWNEHMA BOAbI C MOMOLLbIO

AaTyMKa TEMMEepaTyphl U
TepMoMeTpa»

[laTb NpencTasnexue o
TOYHOCTU U3MEpPEHNN Lnd-
POBbIX AATYNKOB U aHANO-
roBbIX Npubopos

YMeHune BbibupaTh Npubopsl

ANS NPOBeEHNS U3MEPEHUN,
TpebyLMX TOYHOCTU NoKa-
3aHUN.

Jatunk Temnepa-
TYpbl NNATUHO-
Bblii, TEPMOMETP,

ANeKTpunyeckas
NNNTKa

MeToabl MO3HaHUA
B XUMUW. IKCnepu-
MeHTaNbHble OCHO-
Bbl XMMUU

JlabopatopHbin onbIT N2 3
«OnpepeneHue Temnepary-
pbl NNABNEHUA U KpUCTan-
NN3aLMmn MeTanna»

CdopmunpoBsath npepcTaB-
NeHne o Temneparype
nnaeneHus, 0bpaTMMocTy

nnaBNeHUA U KpUCTannnia-
unn

3HaTb npoueccel, NpoTeKar0 -
wne npun nnaBieHNN BELWECTB
N UX Kpuctanamiauum

Jlatunk Temnepa-
Typbl (Tepmonap-
HbIN)

I'IepBOHaqaanble
XUMUYECKNE NOHA-
T, YncTole Belwe-
CTBa U CMECH

JlabopatopHbin onbiT Ne 4
«OnpepeneHve BOAONPO-
BOLHON M ANCTUANNPOBAH-
HOW BOAbI»

JKCnepuMMeHTanbHoOe
onpepeneHue puCTuINu-
POBAHHOW 1 BOLOMPOBO-
JLHOW BOZ,bl

YMeTb 0TN1YaTh BOAONPO-
BOAHYI0 BOAY OT AMCTUANMPO-
BaHHOIA, 3HaTb, NOYEMY ANA
NPOBEAEHNS 3KCMEPUMEHTOB
NCNOMb3YIOT AUCTUNNMPOBAH-
HYI0 BOAY

[laTunk anekTpo-
NMPOBOAHOCTH,
LM poBOI MU-
Kpockon

I'IepBOHaqaanble
XUMUYECKNE NOHA-
Tnd. dusnyeckue un

XUMUYECKNe aBne-
HWUA

JleMOHCTPALLMOHHbIN 3KC-
nepumeHT Ne 1 «Bblgene-
HWe W NOrnoLweHue Ten-

na - NpU3HaK XuMmuye-
CKOWM peaku,un»

N3yueHne XUMUYECKUX AB-
NIeHU

YMeTb OTANYaTh Pu3nyeckue
NpoLEeCChl OT XUMUYECKUX pe-
aKumm

[latunk Temnepa-
TYpbl NAATUHOBbIN

vi150d '5 VihOL
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TE

N2 Kon-Bo Wcnonb3oBaHune
Tema CoaepyxaHue eneBasl YCTaHOBKA ypoka MnaHupyeMble pe3ynbTaThbl
n/n Aep H y yp yacoB Py pesy o6opynoBaHus
7 | NMepBoHayanbHble | leMOHCTPALLMOHHbIN IKC- N3yyeHne aBneHnn npm ] 3HaTb, YTO NPU NPOTEKAHUN Mpubop ans
XUMn4eckune noHa- | nepumeHT Ne 2. «Pa3noxe- | pasnoXeHUW CNOXKHbIX Be- peakLnii MONeKyNbl BEWECTB | OMbITOB C 3NeK-
T™4. lMpocTble u HUe BOAbI 3NeKTPUYECKUM WwecTs pa3pywarTcs, a aToMbl CO- TPUYECKUM TOKOM
CNOXHble Bele- TOKOM» XPaHATCA (419 BEWECTB C
CTBA MONEKYNAPHbIM CTPOEHNEM)
8 | MepBoHayanbHble | [leMOHCTPALMOHHbLIN 3KC- | JKCMEepPUMeHTaNbHOE LOKa- ] 3HaTb GOPMYNMPOBKY 3aKOHA | Becbl 3neKTpoH-
XUMUYeckmne noHa- | nepumeHT N2 3. «3aKOH CO- | 3aTeNbCTBO AEWCTBUA 3aKO- W yMeTb NPUMEHATb €ro Ha Hble
TA. 3aKOH COXpa- | XpaHeHMs MacChbl Be- Ha NpakTUKe, NPW peLeHnmn pac-
HEHMA MaccChl Be- WecTB» YETHbLIX 3a4au
ecTs
9 | Knaccol Heopranu- | [leMOHCTPALMOHHBIN 3KC- | JKCMepPUMEHTaNbHO onpe- ] 3HaTb 06BbEMHYIO LONI0 CO- Mpubop ans
YeCKUX coefunHe- nepumeHT N2 4. «Onpepe- | AenuTb COfepxaHue KuC- CTaBHbIX YacTen BO3AyXa onpegeneHns co-
Hun. CocTaBs BO3- NIeHne COCTaBa BO3Ayxa» n0pojaa B BO3AYyXe CTaBa BO3A4yxa
AyXa
10 | Knacchl Heoprann- | lpakTuyeckas pabota N¢ 2 | CuHTe3 conu U3 KMCAOThI 1 1 YMeTb NpoBOAUTb MPOCTEN- LUudposoit mu-
YeCKUX coefunHe- «lonyyeHne MeHOro Ky- | OKCuAaa mMetannia LiMe CMHTe3bl HeopraHuye- Kpockon
HuK. CBoMCTBA nopoca» CKMX BeL,ecTB C UCMONb30Ba-
KNCNOT. HUEM UHCTPYKLMUK
11 | PacTBOpbI NabopatopHbli onbiT Ne 5 WccnepoBath 3aBUCUMOCTD 1 MmeTb NpeacTaBneHue o pas- | [atyuk Temnepa-
«M3yyeHne 3aBMCMMOCTU PacTBOPUMOCTU OT Temne- HOM 3aBUCUMOCTM PacTBOPU- | Typbl NAATUHOBbIN
pacTBOPUMOCTW BellecTBa | paTypbl MOCTY BeLLeCTB OT Temnepa-
OT Temneparypbi» Typbl
12 | PacTBOpdbl NabopatopHbiit onbIT Ne 6 lMoka3aTb 3aBMCUMOCTb ] YMeTb ucnonb3osath undpo- | Uudposoi mu-
«HabnoaeHne 3a pocTom PacTBOPUMOCTU OT Temne- BOW MUKPOCKOM ANS U3yye- Kpockon
KpUCTanoB» paTypbl HUA HOPMbI KPUCTANNOB
13 | PacTBOpblI. NabopatopHbiit onbiT Ne 7 | ChopmMupoBaTh MOHATHS ] WmeTb npeacTasnenune o pas- | [latyuk Temnepa-

«[lepechieHHbIN pac-
TBOP»

«pa3baBneHHbIN PacTBOpP»,
«HACbILLEHHbI PacTBOP»,
«MepechiLLEeHHbIA PACcTBOP»

NINYHON HAChILLEHHOCTH pac-
TBOpa pacTBOPAEMbIM Belle-
CTBOM

Typbl NNATUHOBBIN

BEUWUX

vV130d '\ VIhOL
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[podosxeHue

lMpodosixkeHue
N2 Tema Coaep)xaHue LleneBas ycTaHOBKa ypoka Kon-so MnaHupyembie pe3ynbTaThbl Wcnonb3osakine
n/n P y yp yacoB Py pesy o6opynoBaHus
14 | PacTBOpbl MpakTuyeckas pabora Ne 3 Cdopmupoatb npeacTas- 1 YMeTb onpeaenatb KOHLEeH- JaTunk ontuye-
«OnpepeneHne KOHLEeH- NIeHNe O KOHLeHTpauun Be- TpauuK pacTeopa, UCMONb3yA | CKOW NAOTHOCTU
TpaLUM BELECTB KOOPU— | LWEeCTBA M KOJUYECTBEHHOM UHCTPYKLUIO
MeTpPUYeCcKUM No Kanubpo- | aHanuse
BOYHOMY rpaduky»
15 | Kpuctannorugpa- | Nlabopatophbiit onbitT Ne 8 | ChopmuposaTh NoHATME ] 3HaTb CNOCOBHOCTb KpucTan- | flaTymk Temnepa-
Thl «OnpepeneHve Temnepaty- | «Kpuctannormgpar» NOrNApPaToB paspyLaTbCs TYpbl MAATUHOBBIN
Pbl PA3N0XEHNA KpUCTan- npw HarpeBaHum
noruppara»
16 | Knaccl Heopranu- | MpakTnyeckas pabota Ne 4 | ChopmuposaTh npescTas- ] YMeTb onpegensts pH pac- Jlatunk pH
YeCKux coeauHe- «Onpeaenenne pH pacteo- | neHue o pH cpeabl kak xa- TBOPOB
HUK. OCHOBaHUA POB KMCNOT W LLenoyen» PAKTEPUCTUKN KUCNOTHO-
CTW pacTBopa
17 | Knaccol Heopranu- | JlabopatopHbiii onbit Ne 9 | Cchopmuposath npescTas- 1 MpuMeHaTb yMeHus no onpe- | Jartuuk pH
YeCKUX CoeanHe- «Onpepenenne pH pas- neHune o wkane pH AeneHnto pH B npakTuyeckomn
HUK. OCHOBaHUA JINYHBbIX Cpeay» LeATeNbHOCTH
18 | Knaccel Heopraun- | JlabopatopHbiit onbiT Ne 10 | kcnepumerTanbHo Aoka- 1 MoHuMMaTb CywWwHOCTh Npouec- | Adatumk pH, nosa-
YeCKUX CoeanHe- «Peakuuns HenTpanusa- 3aTb XMMWUYeCKNe CBOMCTBA Ca HelTpanM3aLmum u npume- TOp 06bEMA XMA-
HUA. XUMUYeckme LnK». [LeMOHCTPALLMOHHbIA | OCHOBAHUM HATb NPOLLECC HeUTpanu3a- KocTu, bropeTka,
CBOWCTBA OCHOBa- | 3kcnepumeHT N2 5 «OcHo- LMK HA NpaKTuKe AATYNK Temnepa-
HUN BaHMA. Tennoso 3 dekT Typbl NAATUHO-
peakLn rnapokcnaa Ha- Bbl, AATYNK LaB-
TPUA C YrNEKUCAbIM ra30M» NeHUA, MarHuT-
Has Mewanka
19 | Csoiictsa Heopra- | /labopatophbiii ombiT Ne 11| Ycnonb3osats nonyueH- 1 YmMmeTb onpeaensTb KUCA0T- [Aatunk pH

HUYECKUX CoeaM-
HeHUN

«Onpe.u.eneHme KUC/TOTHO-
CTW NOYBbI»

Hble 3HAHUA ANA onpene-
NIEHUA KUCOTHOCTM pac-
TBOPOB

HOCTb NMOYB

vi150d '5 VihOL
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N2 Kon-Bo Wcnonb3oBaHune
Tema CoaepyxaHue eneBasl YCTaHOBKA ypoka MnaHupyeMble pe3ynbTaThbi
n/n Aep H y yp yacos Py pesy o6opypoBaHus
20 | Xumuueckas caa3b | AEMOHCTPALMOHHBIA OMBIT | oka3aTb 3aBUCUMOCTD ] YMeTb onpefenatb TMN Kpu- Jlatunk Temnepa-
Ne 6 «Temneparypa nnas- (u13nyecknx CBOUCTB Be- CTaNIMYeCKMX pewéToK no TYpbl NAATUHO-
NIEHNA BELWeCTB C Pa3HbIMU | LWLECTB OT TUMA XUMUYECKOW TemnepaType naasneHus BbIM, AATYMK TEM-
TUNAMW KPUCTANANYECKUX CBA3M nepatypbl TepMo-
peweéToK» MapHbliA
TemaTuuyeckoe nnaHupoBaHue yyebHoro Mmarepuana B 9 knacce
N2 TeMma Copep)xaHue LleneBas ycTtaHoBKka ypoka | Kon-Bo MnaHupyeMble pe3ynbTaThbl Wcnonb3oBaHue
n/n yacos o6opyaoBaHus
1 Teopua 3nekTpo- JeMOHCTPALLMOHHBINA OMLIT | TokasaTb, YTO pacTBOpe- 1 3HaTb, YTO pacTBOpe- [latunk Temnepa-
nutnyeckomn aucco- | Ne 1 «Tennoson achdekT HWe BeLLeCTB UMEET pAaf HUe - HGU3NKO-XUMUYECKUIA | TYpbl NIATUHOBLIN
umauunm pacTBOpPEHWA BeLlecTs B NPU3HAKOB XMMUYECKOM npouecc
BO4E» peakuuu
2 | Teopus anekTpo- MpakTnyeckas pabota Ne 1 | Beepenne NOHATMIN «anek- 1 YMeTb 3KCNepPUMEHTaNbHO [laTunk anekTpo-
NIUTUYECKON ANCCO- | «DNEKTPONUTDI U Hednek- TPONNT» N «HE3NEeKTPO- onpenenaTb NeKTPOAUTDI 1 NMPOBOAHOCTH
umauunm TPOAUTDI» nnT» HE3NeKTPOIUTHI
3 | Teopusa anekTpo- NabopatopHbii ombIT Ne 1 Ccdopmuposatb npescTas- ] 3HaTb, Kakoe BANAHWE OKa- [laTunk anekTpo-
NUTUYECKON ANCCO- | «BnnsHue pactBopuTens NeHne 0 BAUAHWUMN PaCcTBO- 3blBaeT BOAA HA Auccouma- NPOBOAHOCTM
umaunm Ha Anccoumnaunio» puTens Ha auccoumalmnio 110 BewecTsa
aNeKTponumTa
4 | Teopus anekTpo- NabopatopHbiit onbIT Ne 2 JKCNepuMeHTaNbHO BBECTH 1 YmMmeTb onpepenaTb CUabHble U | [laTunk 3nekTpo-

NIUTNYECKON ANCCO-
umnanmmn. CunbHole

n cnabsble JNEKTPO-
NINTHI

«CunbHble 1 cnabble anek-
TPONUTBI»

MoHATHE «Cnabbln Nek-
TPONUT»

cnabsle SNEKTPONNUTLI C NO-
MOLLbIO AATYNKA 3NEKTPONPO-
BOOHOCTH

npoBOAHOCTHU

BEUWUX

vV130d '\ VIhOL
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[podosxeHue

lMpodosixkeHue
Ne? TeMma Conepx«aHue LleneBas yctaHoBka ypoka | Kon-Bo MnaHupyembie pesynbTaTbl Wcnonb3oBaHue
n/n yacos o6opypoBaHus
5 | Teopusa 3nekTpo- NlabopaTopHblv onbIT Ne 3 CdopmuposaTh npeacras- 1 3HaTb 3aBUCUMOCTb 3NEKTPO- | [laTuuMk 3nekTpo-
NIUTUYECKON ANCCO- | «3aBUCUMOCTb NEKTPO- NeHne 0 3aBUCMMOCTU MPOBOAHOCTW PacTBOPOB OT NPOBOAHOCTU
umauunm NPOBOAHOCTU PaCcTBOPOB 3NeKTPONpPOBOAHOCTU pac- KOHLLeHTpaL M1 MOHOB
CUNbHBIX 3NE€KTPONUTOB OT | TBOPOB OT KOHLLEHTPALWK
KOHLLeHTPALMN MOHOBY NOHOB
6 | Teopus anekTpo- MpakTuyeckas pabota Ne 2 | 3akpenuTs npeacTasneHne 1 YMeTb 3KCnepuMeHTaNbHO JlaTunk anekTpo-
NUTHYECKON ancco- | «OnpepeneHne KOHLEeH- 0 3aBMCUMOCTM 3N1EKTPO- onpesensTb KOHLEHTPALNI0 NPOBOAHOCTU
T ENLY TPaLun COMM NO 31eKTPO- NPOBOAHOCTY PaCcTBOPOB CO/IN B PACTBOPE C NOMOLLbIO
NPOBOAHOCTK pacTBOpa» OT KOHLLeHTpaL K MOHOB AaTYMKa INEKTPONPOBOAHO-
v
7 | Teopua anekTpo- NlabopatopHblit onbIT Ne 4 NccnepoBaTh 0cobeHHOCTH 1 [MpUMeHATb 3HAHWA O peak- [latunk anekTpo-
NUTUYECKON Ancco- | «B3ammopencTene rMApoK- | NMpoTeKaHWs peakuuu Heii- LMW HEWTPaNN3aLNm B NHBIX NMPOBOAHOCTH,
umaunu. cupa bapus ¢ cepHOM KuC- | Tpanmsawuu yC/IOBUAX A03aTop 00bEMa
Peakuun MOHHOTO | NOTOW» KUAKOCTH, Blo-
obmMmeHa peTka
8 | Teopus anekTpo- NabopatopHbiit onbiT Ne 5 JKCNepuMeHTaNbHO NoKa- ] 3HaTb, YTO BCe pacTBopuMble | [laTuuk 3neKTpo-
nUTUYeckoit ancco- | «ObpasoBaHue coneil aM- | 3aTb 00pa3oBaHNWe MOHOB B BOAE CONM ABNAIOTCA CUAb- | MPOBOAHOCTU
umaunm MOHUA» npu peakwmnm ammumaka c HbIMU 3/1€KTPONUTAMM
Kncnotamu
9 | Xumnyeckue peak- | JlabopatopHbiit onbiT Ne 6 M3yyeHne OKNCNUTENbHO- 1 NMmeTb npencTaBnexmne o Te- [latunk Temnepa-

Lun.
OkucnutenbHo-
BOCTAaHOBUTENb-
Hble peakuum
(OBP)

«M3yyeHne peakuuu B3am-
MOZEWCTBNS CynbduTa Ha-
TpWS C NEePOKCUAOM BOAO-
poaa»

BOCCTAHOBUTE/NbHBIX NMPO-
LLeCCoB, NpoTeKarwmx C
BblaeneHneM 3Heprun

naoBoM 3 dekTe OKNCAN-
TeNbHO-BOCCTAHOBUTE/IbHBIX
peakuuii

Typbl NNATUHOBBIN

vi150d '5 VihOL
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Ne? Tema ConepxaHue LeneBas ycraHoBka ypoka | Kon-so MnaHnpyeMbie pesynbTaThbl Wcnonb3oBaHune
n/n yacos o6opypoBaHus
10 | Xumuyeckue peak- | JlabopatopHbiv onbiT Ne 7 | JlokasaTh, 4To B npouecce 1 VmeTb npencTasneHns o pas- | fartuuk pH
umn. OBP «M3meHeHmne pH B xo4e npotekaHns OBP BO3MOX- JINYHBIX NPOAYKTAX OKMCIN-
OKMCNTENbHO-BOCCTAHO- HO 0bpa3oBaHMe KWUCAOTI TeNbHO-BOCCTAHOBUTENbHbIX
BUTE/IbHbIX PeaKLun» WK LLLenoYn peakuumn

11 | Xummnueckue peak- | JlabopatopHbiii onbit Ne 8 KonuyectseHHO oxapakTe- 1 3HaTb, YTO MeTannbl ABAAT- | JaTumk Hanpsaxe-

umn. OBP «CpaBHWUTeNbHAA XapakTe- | puM30BaTb BOCCTAHOBUTE/b- CA BOCCTAHOBUTENIAMW C pa3- | HUA
PUCTMKA BOCCTAHOBUTENb- | HYK CNOCODHOCTb MeTan- HOW BOCCTAHOBUTE/IbHOW CMO-
HOM CNOCODHOCTK MeTan- | NoB CObHOCTbIO
NOB»

12 | Xumnyeckne peak- | [leMOHCTpaunoHHble onbl- | W3y4ynTb 3aBUCMMOCTb CKO- 2 3HaTb 3aBMCUMOCTb ckopocTu | Mpubop ans un-
uun. Ckopoctb Xu- | Tbl N2 2 «M3yyeHue BAnA- | pOCTM peakuuu OT pasnny- peakuun OT pasnnyHbiX Gak- | NCTpaLnm 3aBu-
MUYECKOW peakumu | HUA Pa3nnyHbIX GAKTOPOB | HbIX hAaKTOPOB TOPOB - TeMnepaTypbl, KOH- CUMOCTU CKOPO-

Ha CKOPOCTb peakLuuun» LEeHTpaLNN pearnpyrowmnx Be- | CTU XMMUYECKOK
LLeCTB, KaTanusaropa, Npupo- | peakuun oT ycno-
Abl BELeCTB, NJoWaamn BUW
COMPUKOCHOBEHMSA BeLLeCTB

13 | HemeTannbl. Fano- | A&MOHCTPALMOHHBINA OMBIT | JkcnepuMeHTaNbHOE U3Y- ] 3HaTb uU3nyeckne n xumnuye- | Annapar Ang

reHbl Ne 3 «M3yyeHne dusnye- yeHne U3NYECKUX U XN- CK1e CBOWCTBA FralioreHoB. npoBefeHna Xun-
CKUX M XUMUYECKNX MUYECKNX CBOWCTB X/0pa YMeTb 3anuncbiBaTh ypaBHe- MUYECKUX Npo-
CBOMCTB XJIOpa» HUA peakLmii ranoreHoB ¢ Me- | Leccos (AMNXP)
Tannamu, HemeTannamu, ux
Pa3INYHYI0 OKUCAUTENbHYIO
CNoCcobHOCTb
14 | FanoreHsl MpakTnyeckas pabota Ne 3 | Onpepenuth copepxatue 2 YMeTb NpUMeHsATb MOHOCe- Jatunk xnopua-

«Onpesenexne copepxa-
HUA XNOPUA-MOHOB B
NUTbEBOW BOAE»

Xnopua-noHoB B uccnepy-
€MbIX PaCTBOpax

NEKTUBHbIE AATYUKU

MOHOB

BEUWUX

vV130d '\ VIhOL
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[podosxeHue

lMpodosixkeHue
Ne? TeMma Conepx«aHue LleneBas yctaHoBka ypoka | Kon-Bo MnaHupyembie pesynbTaTbl Wcnonb3oBaHue
n/n yacos o6opypoBaHus
15 | CepoBogopoga, JeMOHCTPALLMOHHBIN OMBIT: | Y3yynTh NabopaToOpHbie ] 3HaTb NabopaTopHbie cnoco- | Annapat Ans
Cynbuabl «MonyyeHne cepoBOLOPO- | CNOCODbLI NONYYEHMS CEPO- Obl MONYyYEHUS CEPOBOAOPO- | MPOBELEHUS XU-
Aa W U3yyeHue ero BOZLOPOZLA, €ro CBOWCTBA M Aa, ero Gusnyeckne u XMMU- | MUYECKUX peak-
CBOMNCTBY. CBOWCTBA CynbhUAL0B yeckue cBOMCTBA. YMeTb npo- | wni (ANXP), npu-
NabopaTopHbIl ONBIT: BOAMTb KQaYeCTBEHHbIE bop ons nonyye-
«CuHTe3 cepoBofopoa. peakLun Ha CepoBOA0POA U HUWS ra3oB Uu
KayecTBeHHble peakuun Ha CONM CePOBOLOPOLHON KUC- | annapat Kunna
CepoBOAOPOL W Cynbthun- NOTbl, COCTABNATb COOTBET-
Lbl» CTBYIOLLME YPABHEHUS XUMU-
YeCKUX peakuum
16 | HemeTannbl. Okcu- | A€MOHCTPALMOHHBIW OMbIT N3yynTb CBOMCTBA CEPHU- 1 3HaTb u3nyeckne n xummuye- | Annapat ans
Abl cepbl. CepHu- N2 4«M3yyeHne cBOMCTB CTOro rasa CKMe CBOWCTBA CEPHMCTOrO npoBeAeHna Xu-
cTas KucioTa CepHMCTOro rasa u CepHu- rasa. YMeTb 3anucblBaTh MUYECKUX peak-
CTOW KUCNOTbI» ypaBHeHUS peakumii rasa c uni (AMXP)
BOZOMW, CO LWesoYamu
17 | Hemetannsl. AM- NabopatopHbli onbiT Ne 9 | JkcnepumenTanbHo Aoka- 1 3HaTb, YTO PacTBOP aMmuaka | [laTumk anekTpo-
MUaK «OCHOBHbIE CBOMCTBA aM- | 3aTb NPUHAANEKHOCTb pac- B BOAE - CNabblil 31eKTPo- NMPOBOAHOCTH
MUaKa» TBOpPa aMMMaKa K cnabbim NNT. YMeTb onpeaenaTb 3T0
3NeKTPONAUTaM CBOMCTBO C MOMOLLbIO AaTYN-
Ka 371eKTPONPOBOLHOCTY
18 | Okcug asoTa (IV) [eMOHCTpaLMOoHHbIe onbl- | 3y4uTb NPOMBILINEHHbIE U ] 3HaTb NpOMbIlWIEeHHbIe U na- | TepMope3ncTop-

Tbl: «MonyyeHmne okcmaa
azoTa (IV) v usyyenue ero
CBOWCTB», «OKUCNEeHUe OK-
cupa asota (Il) po okcupa
asora (IV)»; «B3aumopen-
cTBUe okcmpa asota (IV) ¢
BOAOW U KUCIOPOLOM, MO-
Ny4eHue a30THOW KMCNo-
Thi»

nabopatopHbie Cnocobbl
NoNyyeHns oKCmaa azo-

Ta (IV), ero ceoncTBa, Npu-
MeHeHWe B NPOU3BOACTBE
a30THOW KUCNOTbI

bopaTopHble cnocobbl nony-
yeHuns okcupa asora (IV), ero
u3nyeckne n XuMnyeckme
CBOWCTBA. YMeTb COCTaBNATb
COOTBETCTBYHLLME YPABHEHMS
XUMUYECKUX PeaKLLUM.

YMeTb 00BACHATb NpUMeHe-
Hue okcuaa asoTa (IV) B npo-
U3BOACTBE a30THOW KUCIOTHI

HbIN AATYUK TeM-
nepaTypsbl, 4ATYMK
PH, AaTunk anek-
TPOMNPOBOAHOCTH,
annapat Ans npo-
BeAEHUA XUMUYe-
CKUX peakuumn
(AMXP), maruut-
Haa Mellanka
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lMpodosxkeHue

Ne? Tema ConepxaHue LeneBas ycraHoBka ypoka | Kon-so MnaHnpyeMbie pesynbTaThbl Wcnonb3oBaHune
n/n yacoB o6opynoBaHus
19 | AsoTHas kucnota u | Mpaktudeckas pabota Ne 4 | JxcnepumenTansHo onpe- 2 YMeTb UCNONb30BaTh NOHOCE- | JlaTynK HUTpaT-
eé conun «Onpepenexne HUTpaT- AeNUTb COLEPKAHME HU- NEKTUBHbIE AATYMKM ANIA MOHOB
WOHOB B NUTATENbHOM TPaT-MOHOB B PaCTBOpPAX onpeaeneHns NoHoB
pacTtBope»
20 | MuHepanbHble NabopatopHbii onbiT Ne 10 | SkcnepumerTanbHo pasnu- 1 YMeTb 3KCnepuMeHTanbHO JlaTunk 3neKTpo-
ynobpeHus «OnpepeneHne aMmmmay- YaTb MOYEBUHY N MUHE- onpeaenaTb MOYeBUHY NMPOBOAHOCTH
HOW CENUTPbI 1 MOYEBUHBI» | PanbHble YA0OpeHNs
21 | Metannsl. Kanb- NabopatopHbld onbiT Ne 11 | SkcnepumeHTanbHoO ycTa- ] 3HaTb CBOWCTBA COeAMHEHMI | [laTumk 3neKTpo-
umit. CoepmHenmns | «B3aumopencremne m3BecT- | HOBUTbL 0bpa3oBaHMe KalbLLMA N ero 3HaYeHue B MPOBOAHOCTH,
KanbLus KOBOW BOZbI C YINEKUCAbIM | CPEAHEN N KNCION COMK NPUPOAE U XU3HM YenoBeka MarHuTHasa me-
rasom» wanka, npubop
AN NONyYeHus
rasos wan anna-
pat Kunna
22 | Metannsl. Xeneso | JlabopatopHbiii onbiT Ne 12 | Uccneposath npouecc 1 3HaTb, YTO Mpouecc Koppo- | JaTunk AaBneHus

«OKucneHne xenesa Bo
BJIaAXHOM BO34yxXe»

371€TPOXMMMUYECKON KOPPO-
311 Xene3a B BO3AYyXe

3MM METaN/IOB MPOTEKaeT B
NPUCYTCTBUM BOAbI U KUCIO-
poza. 3HaTb (hakTopbl, YCKO-
pAIOWME NPOLLECC KOPPO3UU

BEUWUX
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