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Beenenue

B oOyueHnn xumun OONbIIOE 3HAYCHHE MMEET SKCIEPUMEHT. AHAMMZHPYS pE3yIbTaThl IpPO- BEIEHHBIX
OIIBITOB, yyaluecs YOexHaroTcs B TOM, YTO T€ WM MHbIE TEOPETUYECKHE MPECTaB- JIEHHS COOTBETCTBYIOT MM
MPOTHBOPEYAT pEanbHOCTH . TONBKO OCYIIECTBISAS XHMHYECKHH 9KC- TEPUMEHT MOKHO —IIPOBEPHTH
JOCTOBEPHOCTh IIPOTHO30B, CJENAHHBIX HA OCHOBAaHMM TEeOpHMHM .B mporecce 3KCIEPUMEHTAIBHOM padOThI
yyamuecss TproOpeTaroT OIBIT MO3HAHHS PEANbHO- CTH, SBIMIOMUNACA BAOKHBIM 3TANoOM (POPMHPOBAHUSA Y HUX
yOekKIeHHH, KOTOpBIE, B CBOI 0YEPE/lb, COCTABIIAIOT OCHOBY HAyYHOr0 MHPOBO33pEHHS . Peann3anus yka3aHHbIX
1esell BO3MOX- Ha P OCHAIEHUH [KOIbHOTO KaOMHETa XUMUM COBPEMEHHBIMH TIPUOOpaMK 1 000pY10BAHUEM .
B pamkax HammoHansHOro mpoekta «OOpa3oBaHHE» 3TO CTAIO BO3MOKHBIM ONarojaps CO3JaHHIO B
0011e00pa30BaTENbHbIX OpraHU3alUAX, PACTONOKEHHbIX B CEIbCKOM MECTHOCTU M MAJbIX IOpOjaX, LEHTPOB
00pa30BaHUs €CTECTBEHHO-HAYUYHOH ¥ TeXHOIOTHUecKoi Hampas- neHHocTedl «Touku poctay . BHenpenue 3roro
000pyI0BaHKS MO3BOJIUT KAYECTBEHHO M3MEHHUTH Iporecc 00yueHns Xxumun . KonuuecTBeHHbIE SKCIEPUMEHTHI
TO3BOJIAT MONY4aTh JOCTOBEPHYI0 HH(OPMALMIO O MPOTEKAHMM TEX MM MHBIX XUMUYECKHX MpoLieccax, O
cBoifcTBax BelecTB . HaocHOBE MOMy4eHHBIX SKCIEPUMEHTAIBHBIX JAHHBIX 00y4aeMble CMOTYT CaAMOCTOSTEIBHO
Jie- aTh BBIBOZIBI, 00001aTh Pe3yabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJJHO3HAYHO OY/ET CIOo- COOCTBOBATH
TIOBBIIIEHHIO MOTUBALMH 00yYEHHs [IKONbHUKOB .

[entpsl 00pa3oBaHus €CTECTBEHHO-HAYYHOH HampaBleHHOCTH «Touka pocTa» CO3MaHBI C LEIbIO
pazBuTHs y 0O0yyaromuXcs €CTeCTBEHHO-HAyYyHOW, MAaTeMaTU4eckoi, MH(MOPMALMOH- HOM TPaMOTHOCTH,
(GopMHpOBaHUS KPUTHYECKOTO U KPEAaTMBHOTO MBIIUICHUS, COBEPIICHCTBO- BaHMS HABBIKOB ECTECTBEHHO-
HAyYyHO! HATpaBJEHHOCTH, a TakKe M MPAKTHYeCKoM OTpaboT- KM y4yeOHOro MaTepuana Mo Y4eOHbIM
IpeaMETY «XUMHA».

Ieab u 3a1aun

+ Peamuzaiys ocHOBHBIX 00111€00pa30BaTENbHBIX MPOTPaMM MO y4EOHBIM TPEIMETaM €CcTeCTBEHHO-
HAYYHOH HANpaBJICHHOCTH, B TOM YHCIIE B PAMKaX BHEYPOUHOH JEATENbHO-CTH 00yUatOIIUXCs;

+ pa3paboTKa M peanu3als pa3HOYPOBHEBBIX IOMOJHUTENBHBIX 00IIE00pa30BaTENbHbIX MPOrpaMM
€CTECTBEHHO-HAYYHOI HANpaBIEHHOCTH, a TaKXke MHBIX MPOTPaMM, B TOM YHC-JIe B KaHHUKYJSPHBIH
HEepPHOI;

* BOBJICYUEHHE yYaIIUXCS U MeIarornyeckux pabOTHUKOB B MPOEKTHYIO AEATENbHOCTD;

* OpraHM3alys BHEYYeOHOW [EATENbHOCTH B KAHUKYIAPHBIA Tepuol, pa3paboTka M pea- JM3alus
COOTBETCTBYIOIIMX 00pa30BATENbHBIX MPOTpaMM, B TOM 4YHCIE NS Jarepeil, op- TaHHM30BaHHBIX
00pa3oBaTeNbHBIMHI OPTaHM3ALMAMHA B KAHUKYJSAPHbI MEPUOJ;

*  IIOBBILICHHUE HpO(l)CCCI/IOHaJ'IbHOFO MAacTEpCTBa MEAArOTMYCCKUX pa60THI/IKOB LCHTpa, PC- AU3YIOIUX
OCHOBHBIC 1 TOIIOJIHUTCIIBHBIC 06H_I606p2130BaTeJ'ILHBIe MIPOrpaMMmbl;

Co3nanue wnentpa «Touka pocTay MpeAnonaraeT pasBUTHE 00pa30BaTeNbHON HH(PPACTPYK- TYphI
0011e00pa30BaTeNbHON OpraHU3al|uK, B TOM YKCJIE OCHAIIeHHE 0011e00pa3oBaTebHOl OpraHu3aInm:

+ 00opynoBaHUeM, CpeICTBAMU O0YYEHHsS W BOCIMTAHHS I M3Y4YCHHS (B TOM YHCNE JKC- TIEPUMEHTAIBHOTO)
TIPEIMETOB, KYypCOB, IWCIMIUIMH (MOIyJEH) eCTeCTBEHHO-HAYYHOW HAMpPaBICHHOCTH MPH PEATH3alun
OCHOBHBIX 001I€00Pa30BaTEIIBHBIX MPOIPaMM U JI0- TIOJHUTEIIBHBIX 001e00pa30BaTENbHBIX MPOTPaMM, B TOM
YUCIe TS PACIIMPEHHUS CO- IEPIKaHusl YUeOHBIX peaMeTa «XUMHUA»000PYI0BAHUEM, CPEICTBAMU 00yUCHHUS
¥ BOCIMTAHUS JUI peaiu3aldid TPOTPAMM J0- TOJHHTEIBHOTO O00pa30BaHHS €CTECTBEHHO-HAYYHOH
HAIpPaBJICHHOCTH,

KOMITBIOTEPHBIM U HHBIM 000PY/IOBAHHEM .

[poduibHbIA KOMIUIEKT 000PYI0BaHMS MOXET OBITh BBIOpaH 1 001Ie00pa30BATENbHBIX OpraHU3aIU,
MMEIOIMX Ha MOMEHT co3faHus LeHTpa «Touka poctan Habop CpencTB 00yde- HHUS U BOCIUTAHHS,
TMOKPBIBAIOIINN CBOUMHU (PYHKIIMOHATBHBIMU BO3MOKHOCTAMHU 0a30BbIE MO- TPEOHOCTH TIPH M3yYEHHH YUeOHBIX
npeaMeToB «dmsukay, «Xumusa» u «buonorus .

[lepeueHb, MUHUMATBHO HEOOXOOUMBIE (YHKIMOHATBHBIE U TEXHUYECKHE TPeOOBAHMA M MUHHMAJTbHOE
KOJIMYECTBO 00OpY/0BAHMS, PACXOMHBIX MATEPHaOB, CPEACTB OOyUeHHS M BOC- MUTAHHS NS OCHAUICHUS
nentpo «Touka poctay, ompenensorcs PernoHanbHBIM KOOpAMHA- TOpoM ¢ yuéToM [IpumepHoro mepeyHs
000pyI0BaHHUs, PACXOMHBIX MAaTEpPUANOB, CPEACTB 00y- YCHHsS M BOCIMTAHHS I CO3NAHUSA M 00OECTICUEHHS
(yHKIMOHMPOBAHUS IIEHTPOB 00pa3oBa- HUS €CTECTBEHHO-HAYYHOW HAMpaBleHHOCTH «Toyka pocTay B
0011e00pa30BaTENbHBIX OPraHU3AIKAX, PACTIONOKEHHBIX B CEMbCKOI MECTHOCTH M MAITBIX TOPOJIAX .

[podumbHblii KOMIIEKT oOopynoBaHus obecreunBaeT dPPEeKTUBHOE JOCTHKEHHE 00pa-30BAaTEIbHBIX
Pe3yIbTaTOB 00YYAIONIMMICS TI0 TIPOTpaMMaM eCTECTBEHHO-HAYYHOH HAMPABIEH-HOCTH, BO3MOXHOCTb
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YrIyONEHHOTO M3Y4YEeHHS OT/ICbHBIX MPEAMETOB, B TOM UKCie s (HOp-MUPOBAHHS H300PETATEIBCKOTO,
KPEaTUBHOTO, KPUTHIECKOTO MBIILICHNUSA, Pa3BUTHS (YHKIMO-HATBHOM IPAMOTHOCTH Y 00yYAIOIUXCS, B TOM
YHCIIE eCTECTBEHHO-HAYYHOM U MATEMAaTHYECKON DKCIIEPUMEHT SBIAETCS HCTOYHUKOM 3HAHUH M KPUTEPHEM UX
MCTUHHOCTH B HayKe . KOH-IIETII COBPEMEHHOTO 00pa3oBaHUs MOJPa3yMeBAET, 4o B y4eOHOM
3KCTIEPUMEHTE BEAYILIYIO

POJIb JOJKEH 3aHATH CAMOCTOSTENBHBIA MCCIEJ0BATEIBCKAN YUCHUIECKUN IKCIIEPUMEHT .

CoBpeMeHHbIE IKCTIEPUMEHTATbHBIC HCCIIEI0BAHMS 10 XUMHUH YKE Tp}gmo TPECTaBUTh 0€3 MCTIOIb30BAHHS
HE TOJIBKO AHANOTOBBIX, HO M HU(POBBIX M3MEPUTENBHBIX MpHOOpoB . B dene- pamsHoM ['ocynapcTBeHHOM
OopaszosarensioM Cranpapre (PI'OC) mpommcano, 4To OJHMM M3 YHHMBEPCAIBHBIX YUYEOHBIX JEHUCTBHUIM,
NpHOOPETAEMbIX YYAIIUMHUCS, JOJDKHO CTaTh YMEHHE
«IPOBEJICHHS OIBITOB, MPOCTBIX AKCTIEPUMEHTAIBHBIX HCCIEIOBAHNH, MPAMBIX M KOCBEHHBIX M3MEPEHHH C
HCTIONIb30BAHNEM aHAOTOBBIX 1 IU(DPOBBIX H3MEPHTENBHBIX TIPHOOPOBY .

Y4eOHbIil JKCIEPUMEHT 10 XHMHH, MPOBOIWMBIN HAa TPAAMIMOHHOM 000pYHOBAaHHH, 0€3 MpHMEHEHHS
IH(POBBIX TAOOPATOPHIA, HE MOXKET MO3BOIUTH B TONHON Mepe PEIUTh BCe 3a- IaYl B COBPEMEHHOM WIKONE . DTO

CBA3aHO C pAAOM IIPUYMH:

* TPAJIMIMOHHOE MIKOJHHOE 000PYIOBAHNE H3-32 OTPAHUUYCHHUS TEXHMUISCKHX BO3MOXKHO-CTEH HE
MO3BOJIACT IPOBOAUTE MHOTHME KOJTMYCCTBCHHBIC UCCIICIOBAHUA;
* UTATENBHOCTH TPOBEJICHUS XUMHUYECKUX HMCCIICIOBAHAN HE BCET/IA COTNIACYETCS C JUTH-TEBHOCTHIO
y4eOHBIX 3aHSATHH;
* BO3MOXHOCTb MPOBEACHUA MHOTHUX I/ICCHGZIOBEIHI/Iﬁ OrpaHUYNBACTCA Tpe60BaHI/I${MI/I TE€X-HUKU
0€30MacHOCTH U JIp .
[TudpoBast 1abopaTOPHs MOTHOCTHI0 MEHSAET METOIUKY M COICPKAHUE IKCTICPUMEHTaIb- HOM JCATEbHOCTH
1 peIIACT BBIICTICPCUUCTICHHBIC Hp06HeMBI . IHI/IpOKI/II/I CIICKTP AATYMKOB ITO3BOJIACT YHalIUMCH 3HAKOMHUTBCA C
napaMeTpaMu XUMHUYCCKOI'0 SKCIICPUMEHTA HE TOJBKO Ha KAY€CTBCHHOM, HO M Ha KOJIMYCCTBCHHOM YPOBHC .
[udposas maboparopus MO3BOIAET BECTH TUTENBHBINA KCIIEPUMEHT JaKe B OTCYTCTBUE IKCIIEPUMEHTATOpa, a
4aCTOTa MX U3MEPEHUH HEMOABIACTHA YCITOBEUCCKOMY BOCIIPUATHIO .
B mpouecce (opMUpOBaHHS OKCIEPUMEHTAIBHBIX ~YMEHHWH yYeHHK o0ydaeTcs MpeicTaB- JATh
nHMOpMAIHIO 00 UCCIEIOBAHUY B YETHIPEX BHIAX:
* B BepOaJbHOM: ONMCHIBATH IKCIEPUMEHT, CO3/aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTA, (DUKCHPOBATH
BHAMaHHE Ha U3MEPSAEMBIX BEMUYMHAX, TEPMUHOJIOTAN;
* B TaOJIMYHOM: 3aMOJNHATH TAONMIIBI JAHHBIX, JEKAMMX B OCHOBE TOCTPOCHHMSA IpaduKoB (MPU ITOM Y
YYAIUXCs BO3HUKACT TMEPBUYHOE TPEICTABICHNE 0 MACIITA0aX BEINYNH);
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+ B TpauueckoM: CTpOUTh TpaduKu MO TaONMYHBIM JAHHBIM, YTO HaéT BO3MOKHOCTb I€- peXoia K
BBIIBUOKCHUIO TUIIOTE3 O XapPaKTCPC 3aBUCUMOCTH MCKIY BCIMYMHAMU (HpH 9TOM YYUTCJIb ITOKAa3bIBACT
pEUMYIICCTBO B BU3YyAJIM3aAllMKA 3aBUCHMOCTEN MCKAY BCJIM- YAHAMH, HATJIATHOCTD U MHOFOMepHOCTB); B
BUAC MATEMATUYCCKUX ypaBHeHHfII JaBaTb MAaTEMATHYCCKOE€ OIIMCAaHUE B3aMMOCBA3HM BCJIMYMH,
MaTteMaTHyeckoe 0000IeH e,

[lepexo OT Kaxjaoro srama MpeACTaBieHHs MHMOPMAIMM 3aHMMAeT TOBONBHO OONBIION IPOMEKYTOK
BpeMeHH. B 7—8 kimaccax 3ToT mporiecc HEOOXOIMM, HO B CTApIIMX KJIACCAX MOXKHO ObUIO OB 3TO BpeMs
TIOTPATUTh HA peleHne Oonee BAKHBIX 3a/a4. B aToM mane mud)- poBbie 1ab0paTOpHH CYIECTBEHHO YKOHOMSAT
BpeMs. JTo BpeMsi MoxkHO motpatuth cornacHo ®I'OC Ha (opmupoBaHHE HCCIIENOBATENbCKUX yMEHHUM
ydalmuxcsd, KOTOPBIC BRIPAXKAKTCA B CJICAYIOINUX NIEUCTBUAX!

* OlpezeNeHUe IpoOIeMBl;

* TIOCTAHOBKA MCCIIEIOBATENBCKOM 3a/1aul;

*  IJIAHUPOBAHUC PCIICHUA 3a/1auu;

* TIOCTPOEHUE MOJEINEH;

*  BBIIBHIXCHUEC THIIOTE3,

* JKCTIEpUMEHTAIbHAS TIPOBEPKA TUIIOTE3;

*  AHAJIM3 JaHHBIX SKCIICPUMCHTOB WJIU HaGHTOHCHHﬁ;

+ (opMyIMpOBaHUE BHIBOJIOB.

[locnennue roApl y yyamuxcss HaOmrofaeTcs HM3Kas MOTHMBALMS HM3YYEHHS €CTECTBEHHO-HA- YYHBIX
JMCUMILIMH U KaK CIeJCTBHE MaJIeHHe KauecTBa 00pa3oBaHHus.

[locTaBnsemble B MIKOMbI COBPEMEHHbIE CpeIcTBA 00y4YeHus, B paMKax mpoekTa «Touka po- cTa» comepxar
KaK ykKe XOpOIIO W3BECTHOE 00OPY/AOBAHHE, TaK M NPHHIMIKAILHO HOBOE. JTO LM(POBBIE Na0OPaTOPHH M
JATYMKOBbIE CHUCTEMBb.. B OCHOBY 00pa3oBaTenpbHOIl MPOTpaMMbl 3a- JIOXKEHO INPUMEHEHHE LHUPPOBBIX
naboparopuit. TemaTHKa MPEITOKEHHBIX JKCIEPHMEHTOB, KOTMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpE
IpUMepHOH  00pa30BaTeNbHON ngo aMMbl TI0 XUMHH, cojepxkannio denepanibHOro TrocyIapcTBEHHOIO
oopaszosarenpHoro cranaapra (PI'OC) cpexnero (moHOT0) 001IEr0 00pa30BaHUS.

PaccMoTpeHHble B IOCOOMHM  OMBITHI TPOUUIM IIMPOKYH —ampoOauuio. MHOTONeTHAs NpakTd- Ka
HCTIOJIb30BaHUA XUMUUECKUX MprOopoB, 1IJI B mikone mokasana, 4To COBPEMEHHBIE TEXHH- YECKHE CPEICTBA
00y4eHHs HOBOIO TOKOJEHHMS MO3BOJAIOT JTOOUTHCS BBICOKOTO YPOBHS YCBO- €HMA Y4eOHOrO MaTepuala,
YCTOHYMBOIO poCTa MO3HABATENBHOTO MHTEPECA IIKOJBHUKOB, T.€. HPEOJONETh Te MPOoOJIEMbl, O KOTOPBIX TakK
MHOT0 TOBOPSIT, KOIZId Peub 3aXOAUT O COBPEMEH- HOM IIIKOJIBHOM XUMHYECKOM 00pa30BaHHH.

JlaHHOE MeToAMYeCcKOoe MOCOOME afpecoBAHO YUMTENSAM XMMHH, KOTOpbIE PEAM3yloT 00pa- 30BaTelbHbIE
TIPOrpaMMBI C UCTIONb30BaHUEM 000pyL0BaHus «Touka pocTay.

HopmaTuBHnasi 6a3a

1. ®enepanbupii 3akoH o1 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpa3oBamuu B Poccuiickoit
CDeLﬁ)auHH» (c m3m. u jior., Betyi. B ey ¢ 01.09.2020). — URL:
tp://www.consultant.ru/document/cons_doc_LAW_140174 (mata
obpamenus: 28.09.2020)
2. Tlacmopt HarmoHanbHOTO Tpoekta «O0pasoBanue» (yTB. mpesuauymom Coserta I'J{JPI/I [Ipesupente
P® o crpaternyeckoMy pa3BUTUIO U HALMOHATBHBIM POEKTAM, HéDOTOKOJ'I 0124.12.2018 Ne 16). — URL.:
10 Ohétgso 2/I10)q|n.consultant.ru link ?req=doc&base=L AW&nN=319308&demo=1 (mata obOpa- mIieHHS:

B copepxaHue 5



http://www.consultant.ru/document/cons_doc_LAW_140174

TOUKA !'POCTA Xumus

3. TocynapcTeennast mporpamma Poccuiickoit CDeHegaLlI/II/I «Pa3Butue 066)a30BaHI/IH» (yT-BepikaeHa
nocranosnenuem Ilpasurenscrea PO or 26.12.2017 Ne 1642 (pen. ot 22.02.2021)
ﬁOISLyTBepn(z[eHHH rocyaapcTBeHHO# mporpammel Poccuiickont @enepanin «Pasutie 00pa-30BaHUS. —

http://www.consultant.ru/document/cons_doc_LAW 286474/cf742885e783208d938
7d7364e34126187ec138f

(mara obpamenus: 10.03.2021)

4. TIpodeccronanbhplii crannapt «[lemaror (megarornyeckas ASTENBHOCTh B JOIIKOJIb- HOM, HAYAIbHOM
o0mIemM, OCHOBHOM 00I1eM, CpeiHeM o01eM 00pa3oBaHuy), (BOCIIHTATEb, y9uTelb)» (pen. o 16.06.2019 1.)
(ITpuka3 MunucrepcTBa Tpyia u couuainbHoit 3ammthl PO ot 18 oktabps 2013r. Ne 544H, ¢ u3meHeHusAMH,
BHECEHHBIME NpHKa30M Munnctepersa Tpyaa u comzamutsl PO or 25 nexadps 2014 r. Ne 11151 1 ot 5 aBrycra
2016 r. Ne 4221). — URL: // http://mpodcTarmaprenarora.pd (nara odpamenns: 10.03.2021)

5. H}E/E)@)CCCHOH&J‘ILHHﬁ cranpapt «llemaror JOMONHUTENEHOTO ngaSOBaHI/IH JIeTedl W B3POCIBIX)»

(ITpuka3z MunncTepeTBa Tpyaa 1 cormanbHoi 3ammTsl PO ot 5 mas 2018 r. Ne 298H
«O0 yTBepxkIeHUH HEO£600HOH3H5HOF0 craumapra «llenaror nomonHuTensHOrO 00pa3oBaHus JeTedl M
B3pocibix»). — URL: //https://profstandart.rosmintrud.ru/obshchiy-infor- matsmnnm—_blok/natsmnalnyy-

ID=48583

reestr-professionalnykh-standartov/reestr-professionalnykh-standartov/index.php? ELEME
(mara obpamenus: 10.03.2021)

6. ®enepanbHBIl TOCYIapCTBEHHBIH 00pa30BATENBHBIN CTAHIAPT OCHOBHOIO OOMIEr0 00- pa3oBaHHs
SYTBep)KZ[éH nprkazom MuHHCcTepcTBa 00pasoBanus i Hayku Poccuiickoit Oenepa- mum ot 17 nexadps 2010 r. Ne
897) (pen.21.12.2020). — URL.: https://fgos.ru

(mara oopamenus: 10.03.2021)

7. ®efiepanbHbli  TOCYNApCTBEHHBIH _00pa3oBaTeNbHbIA  CTAHAAPT cpejHero oOmero o0pa- 30BaHHSA
TBEPXKIEH NprKa3oM MuHKCTepcTBa 00pa3oBanus 1 Hayku Poccurickoit Denepa-twn ot 17 mas 2012 T. No
13) (pen.11.12.2020). — URL: https://fgos.ru

(mara oopamenus: 10.03.2021)

8. Meromnueckue PEKOMEHJAMU MO0 CO3JAaHMI0 M  (DYHKUUOHMPOBAHUIO JETCKUX TEXHOMAP- KOB
«KBanTopuym» Ha 0asze 00mIe00pa3oBaTEeNbHBIX OpraHU3alMil (YTBEPKICHBI pacmopsyke- HAEeM MuHHCTEpCTBA
npoceentenus Poccuiickoit ®enepamun ot 12 suBaps 2021 r. No P-4). —

RL: httD://WWW.consuItan?.ru/document/cons doc LAW 374695  (mata

obpamtenns: 10.03.2021)

9. Mertomuueckue peKOMEHIAINH 110 CO3AHMIO H (yHKIHOHHPOBAHUIO LEHTPOB IU(POBO-TO 00PA30BAHMS
«|T-xy0» (YyTBEpXKICHBI EacnopmeHHeM MunmucrepcTBa npocsenienus Poc- cuiickon ®eneparmu ot 12 sHBaps
2021 r. Ne'P-5). — URL: http://www.consultant.ru/ document/cons_doc_LAW_374572

(mara oopamenus: 10.03.2021)

10. Meroauueckne peKOMEHIAIME 10 CO3MAAHWI0 W (YYHKIMOHUPOBAHHIO B 00mE00pa3oBa- TENbHBIX
OpraHU3aIKsX, PACTIONOKEHHBIX B CENILCKOH MECTHOCTH M MAJIbIX I'OPOJIaX, IIEHTPOB 00pa3oBaHMs €CTECTBEHHO-
HaydHOH M TexHonornmdyeckoli Hampapnennoctedl («Touka poctan) (YTBEPHAKAEHBI — PacHOPSKCHUEM

MunucrepcrBa npocsenienus Poccuiickoit denepanuu ot
12 suBaps 2021 r. Ne P-6). — URL.: http://www.consultant.ru/document/cons_doc_ LAW_374694/

(mara oopamenus: 10.03.2021)

6 B comepxaHue



http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f
https://fgos.ru/
https://fgos.ru/
http://www.consultant.ru/document/cons_doc_LAW_374695
http://www.consultant.ru/document/cons_doc_LAW_374572
http://www.consultant.ru/document/cons_doc_LAW_374572
http://www.consultant.ru/document/cons_doc_LAW_374694/
http://www.consultant.ru/document/cons_doc_LAW_374694/

XUMUSA TOUKA !'POCTA

OcHOBHbIE MOHATHS H TEPMHUHBI

CnpaBo4yHHK

B MmetoanueckoM mocoOuy HCIONb3YIOTCs CIEAYIOMIKE TOHATUS 1 TEPMUHBL:

Touka pocma — 5310 (enepanbHas ceTb LEHTPOB 00pa3oBaHMSA HU(MPOBOTO, €cTe- CTBEHHO-
HAyYHOTO, TEXHAYECKOTO M TYMAHWTApPHOTO TNPOGWIA, OpraHW30BaHHAs B paM- KaxX IPOEKTa
«CoBpeMeHHas IIKOJa.

Hugposas (xomnvromepnas) nadopamopus (IIJI), nporpaMMHO-aIIapaTHEIA KOM- IIIEKC,
JIATYMKOBAs CHCTEMa — KOMIUIEKT y4eOHOro 00OpYIOBaHMS, BKIFOYAIONMINN W3- MEPUTEIBHBIN OJIOK,
uHTepdEc KOTOPOro MO3BONAET 0OECTeUrBaTh CBA3b C IEPCO- HATbHBIM KOMIIBIOTEPOM, M HabOp
JIATYAKOB, PETUCTPUPYIOMINX 3HAUEHHS PA3TUYHBIX (PU3UUECKUX BETUIHH.

AIIXP — anmapar 11 IpOBEICHHUS XMMUUYECKHX PEAKINH ¢ TOKCHYHBIMU Ta3aMH U T1a-paMH, 3aMKHYTHIX
Ha TOTJIOTUTEb.

bana xombunuposannasn TmpenHa3HAUCHA I HArpeBa CTEKISHHBIX W (ap(OpOBBIX COCYIOB C
pearcHTaMH JI0 OMNPEeICTEHHOM TEMIepaTyphl B 3aBHCHMOCTH OT TEIUIOHOCH- Tensd. B KkauecTBe
TEIIOHOCUTENS BEICTYIIA€T Boja (BOAfgHAs OaHs), peuyHOM IIeCOK (IIe- COuHas 0aHd), CIEIUANbHBIE
KUIKOCTH ( HApUMep, MacIsIHast OaHs).

Ipuobop ona nonyuenusa 2azoe (npuéop Kuprowkuna) — npocreimmii mpuoop UISIonyYeHus
HE0OJIBIIOT0 KOMTMYECTBA Ta30B. BhIMyckaeTcs B IEMOHCTPAIIMOHHOM | y4e- HUY€CKOM BapHaHTaX.

Cocyo Jlanoonsma (npobupka IBYXKOIEHHas) — IIPEACTABIACT COOOH JBE CHASHHBIC MO
ONpeIeIEHHBIM YITIOM TIPOOMPKU ¢ OTHUM ropiaoM. [IpumeHsercs a1 1eMOHCTpAIi 3aKOHa COXPaHEHHS
MAacChl BEIECTB B XUMHUCSCKHX PEAKIIHAX.

Mewanka maznumnas — yCTPOKCTBO VIS MIEPEMEITMBAHUS KUIKOCTEH, C TIOMOIIBIOBPAIIAOIIETOCS
B MAarHUTHOM I10JI€ SIKOPS.

KpaTkoe onucanue moaxonoB K CTPYKTYPHPOBAHHIO MATEePHAJIOB

B o6pazosarensHoii mporpamme (OII) mpeacTapieHsl clieayromnue pasaensl:

MeTozbl U3yueHHs BEIECTB M XMUMHYECKHX SBIEHHI. JKCIEPHUMEHTANbHbBIE OCHOBBI XU-MHHU.
[lepBoHayaNbHBIE XUMUYECKHE TTOHATHUSL.

PactBopsI.

OCHOBHbIE KJ1acChl HEOPTAHMYECKUX COEIUHEHHIL.

Teopus 2MEKTPOIUTUYECKOM JUCCOLMALIUH.

XUMHUYECKUE PEAKLIMH.

XHMMHYECKUE SIIEMEHTHI (CBOI\/’ICTBa MCTaJZIOB, HEMCTAJJIOB U UX COCHHHCHHﬁ).

OCHOBY BBIJICJIICHUA TaKUX Vp&SZ{CJ’[OB 3aNI0KEH XUMHYECKUH OKCIICPpUMCHT, TpaJWuIHOHHAA CHCTCMaA
U3YyUYCHUA XUMUU. OcHoBHO# Cl)OpMOI/I yqe6Hop“I JEATEIbHOCTH SBISIETCA XUMUUYECKHI 9KCIICPUMCHT, HpOBOI[HMLIfI
B BUJIC J'Ia60paTOpHBIX, MMPAKTUICCKUX pa60T Hu HCMOHCTpaHHfI. Z[CMOHCTpaI_[I/IOHHHﬁ SKCTICPUMEHT IIPOBOAUTCA B
TOM ClIy4ac, €CJIM OH ONAaCCH IJI1 BBIIOJHE- HUA YYalIUMUCA WA HUMEIOIIHICS HpI/I60p pEACTABIICH B
CAMHCTBCHHOM 3K3EMILIAPE.

TNV AW —
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TOUKA !'POCTA Xumus

Jlnst usydenus npeamera « XMMEs» Ha 9Tare 0CHOBHOT0 001iero oopa3zoBatust otoautcs 140 yacos:

8 xmacc —70 uacos; 9

kiacc —70 yacos.

Jlannas oOpasoBatenbHas mporpaMma OOECTICUMBAET YCBOCHHE YYAIIMMACH BAKHEHIIMX XMMUYECKHX
3aKOHOB, TEOPUH M TOHATHI; (QOpPMHUpPYET MPEICTABIECHHE O POJIU XHMHH B OKPY- JKAIOLIEM MHPE U XKHU3HU
YCJIOBCKaA. HpI/I 9TOM OCHOBHOC BHHMAHNC YIIGHHCTCFI CYHIHOCTI/I XUMH- YCCKHUX peaKuHﬁ n MEerogaM HX
OCYIIECTBIICHHS.

OI[HI/IM N3 OCHOBHEBIX HpI/IHIII/IHOB HOCTpOCHI’IF[ HpOFpaMMI)I SABIICTCA HpI/IHHI/IH IIOCTYHHO' CTH.
SKCHCI)I/IMCHTaJH)HLIe JaHHBIC, HOHy‘IeHHI)Ie y‘IaHII/IMI/ICﬂ HpI/I BBIIIOJIHEHUM KOJIMYECTBCH- HBIX OIIBITOB,
TIO3BOJIAKOT y‘IaHII/IMCH CaMOCTOATECIIbHO A€JIaTh BbIBO/IbI, BRIABIIATH 3aKOHOM€p' HOCTH. HOIIXOIII)I, 3AJI0’)KCHHBIC B
COJCPKAHHE TMPOrPaMMbl Kypca, CO3MAl0T HEOOXOAMMBIE YC- JIOBHS JUIi CHCTEMHOTO YCBOCHHS YYaIHMKCS
OCHOB HAyKH, Il O0OECICUCHMS DA3BHUBAIONICTO M BOCIUTHIBAIOIIETO BO3ACHCTBHSA OOYUCHHS HA JHYHOCTH
yuamierocs. @opmupyembie 3HaHUS JOMKHBI CTaTh OCHOBOHM CHCTEMBI YOEKICHWH IIKONBHUKA, HEHTPATBHBIM
SPOM €r0 HAYIHOTO MUPOBO33PEHHSL.
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XNMunsd

TOUKA \!Pocm

Onucanue MaTepl’laJIbHO-TeXHH‘leCKOﬁ 0a3bl HEHTPa

«Touka pocTay», HCMoJb3yemMoro ajias peannsaunnoﬁpasoBaTeanle Iporpamm B paMKax

MarepuanbHo-TexHuueckas 0aza uentpa «Touka poctay BKIH0OYaeT B ceOsl COBPEMEHHbIE M KIACCHUECKUE

npenogaBaHvusl XuMHH

%mopm. [locnenHue NpONULTH MHOTONETHIOW anpo0aIliio B IIKOJIE M MOMYYUIN MPU3HAHUE Y YIUTENICH XUMUH.

HUM OTHOCATCS: MPUOOP N JIEMOHCTPAIMM 3aBHCHMOCTH CKOPOCTH PEAKIMH OT PA3iHYHBIX (haKTOpOB,
anmapar JUIs IPOBENEHHS XUMUUYECKUX PEaKUMid, IpUOOp /s OMBITOB C 3NEKTPUYECKUM TOKOM, TpHOOp s
M3YUCHUS COCTaBa BO3JAyXa W MHO- THE Jpyrue. YUHTBIBAS MPAKTHYCCKUN OIBIT MPUMEHEHHS JAHHOIO
000pyI0BaHKS HA YPOKaX XUMHUHU, Mbl JaIUM JIMIIb KPAaTKOE ONMKcaHue NpuOopoB. OCHOBHOM akKLEHT C/eaeM Ha

onuca- HuM HuQpoBbIX 1a00paTopuii K NX BO3MOKHOCTSIX.

CnpaBo4yHHK

Hugposas (xomnvromepnas) nadopamopus (IIJI), nporpaMMHO-aIIapaTHEIA KOM- IIIEKC,
JaTYUKOBAsA CUCTEMA — KOMILUICKT y‘IGGHOl"O o60py11013aHI/1;1, BKJIIOYAIOIIMK H3- MEPUTCIBHBIN 6J'IOK,
uHTepdEiic KOTOPOro MO3BONSET 00ECIEUMBATH CBA3L C IEPCO- HATBHBIM KOMIIBIOTEPOM, M HA0OOp

JATYMKOB ™, PETUCTPUPYIOMINX 3HAYCHUS PA3IMIHBIX (DHU3MUCCKUX BEJTMUHH.

Jlamuuk memnepamypsl naiamunoevlit — IPOCTON W HAASKHBIA JATYHK, ITPEIHA- 3HAYCH IS
M3MEPEHHs TEMIIePaTyphl B BOAHBIX PACTBOPAX M B Ta30BBIX cpenax. Mmeer

KOMIIIEKT BXOAAT JATYMKH C Pa3IMYHON UIMHOM BOJH IIO-

)BBIX MCTOYHMKOB cBeTa: 465 u 525 um. O0b-
JIMHA ONTHYECKOTO IIyTH —

pasnmuuHbli auana3oH m3Mepenud or —40 no +180 °C. Tex- Huueckue
XapPaKTEPUCTHKY JaTYMKA YKa3aHbl B HHCTPYKIUHU 110 DKCILTyaTaI[HH.

Jlamuyuxk memnepamypvl mepmonapuvlii TpEIHA3HAUCH A
m3Mepenns Temmeparyp g0 900 °C. Mcmone3yercs Ipd BHIIOIHEHHUH
paboT, CBS3AHHBIX ¢ M3MEPEHHEM TEMIICPAaTyp IUIAMEHH, IUIABICHHS U
Pa3JIOKEHHS BEIIECTB.

Jlamuuxk onmuueckoii naomuocmu (KOJOPUMETpP) —
IpeIHA3HAYeH IS U3MEPEHHUS ONTHYECKOM IIIOTHOCTH OKPAIICHHBIX
pactBopoB (puc. I). Vicmone3yeTcs mpy u3yde- HUM TeM «PacTBOpEDY,
«CKOpOCTh XMUMHUYCCKUX PEaKIWil», ONMpeNeIeHNd KOHICHTPAINH
OKpAIICHHBIX HOHOB WJIH CO-

eIMHEHH.

THE3I0 IS

KIOBETA JUIsl HCCIIEAYEMOTO

an

[loapoOHble XapaKTepPUCTHKU AATYMKOB, METOAUKH HACTPOMKHU U TIpaBuia padoThl MOXKHO HAHTY
B kHure «Vcnons3oBanue nu¢poBbIx 1adopaTopuil mpu 00yueHnH XUMUH B cpeHeit mxone». (M.: bu:

HoM. JIabopatopus 3Hanuit, 2014. — 229 c.)
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TOUKA !'POCTA Xumus

Jamyux pH npennazHadeH 11 u3MepeHust BojopoaHoro mnokasarens (pH). B Hacros- mee Bpems B
KONy TOCTYMAl0T KOMOMHUPOBAHHBIC TATYMKH, COBMEIIAIONINE B Ce0E CTEKISHHBIA SIEKTPOI C
MEKTPOJOM CPABHEHHS, UYTO JeNaeT padoTy MO0 W3MEPEHMI0 BOJOPOJHOTO TIOKas3aTens Ooee
komdopTHO#. Jluamason m3mepenuii pH or 0—14. Mcrnone3yercs 1 H3MEPEHHS BOAOPOIHOIO
TIOKa3aTeis BOAHBIX PACTBOPOB B PA3NHy- HBIX HCCIIEOBAHUAX 00BEKTOB OKPYKAIOMIEH CPEJIBI.

Jamuuk 3n1ekmponposodnocmu NpeHASHAYCH JUIS U3MEPEHUS YICTBHON DJIEKTPO- IPOBOJHOCTH
KUIKOCTEH, B TOM 4HCIE€ M BOJHBIX PACTBOPOB BEIIECTB. [IpMMEHSETCSs NpH M3yYeHHH TEOPUH
NEKTPOTUTHYECKON THCCOMAIINHN, XapaKTEPUCTUK BOJTHBIX PACTBOPOB.

Jlamuuk x10pud-uonoe MCIONB3YETCA I KOJIHYECTBEHHOTO ONpPEACICHHs COAEP- JKaHUS HOHOB
XJI0pa B BOAHBIX pacTBOpax, MOYBE, IIPOAYKTAX IMUTAHUA. K JATYUKY I10/1- KIIF0UACTCA MOHOCCICKTHBHBIN
anektpos (MCD) (pabounii 5neKTpo), HOTEHIMANT KOTO- POr0 3aBHCHT OT KOHIIEHTPALUH OIIPeIEIIeMOro

VIOHA, B JJAHHOM Cllyyae 0T KoHUeHTpa-uu anuonos Cl . [Torenmman MCD onpenensior OTHOCHTEBHO
NMEKTPOJIa CPABHEHHS, KaK TIPABUIIO, XJIOPCEPEOPSHOTO.

Ha jrcymKe 2 TOKa3aHa 00Ias CXEMa MCTIONB30BAHHS I/I(aﬁnﬁ Sonpges HRQT0 onpe-
ACICHUA KOHOCHTpAUN (AKTUBHOCTH ) Pa3JIAMYHBIX MOHOB!: y y , La .QC OBHOHU
komnoHeHT Joboro MCD — wmemOpana, KoTopas pasjenser BHYTPEHHHH pacTBOp C MOCTOSH- HOM
KOHLIGHTpAIel  OMpesieNseMoro HOHA M HCCNEIyeMbld pacTBOp, a TaKKe CIYKUT CpPel- CTBOM

DIEKTPONMTHYECKOTO KOHTAaKTa MeXIy Humu. MemOpana 00magaeT MOHOOOMEHHBIMM CBOMCTBAMM, NPHYEM
TMPOHUI[AEMOCTH €€ K HOHAM PA3HOT0 THIIA Pa3IiHa.

Puc. 2. YcraHoBKa 11 onpejiene- HUs
KOHIICHTPAIMH (AKTHBHOCTH ) XJIOPH/I-
MOHOB B pacTBope. A: 1 —xopryc

naryuka i onpenenerns Cl -
MOHOB; 2 — pa3zbeéM Micro USB s
TIOJIKITIOYEHHST K KOMITBIOTEPY; 3 —
ga%éM BNC g moaxiroye- Hus
pabouero smekTposa; 4 — pazbéM s
TIO/IKITIOYEHHS HJIEK- TPOJIa CPABHEHHUSL.
b: 1 —uoHOCe- NeKTUBHBIH HMEKTPOJ
(pabounid eKTpox); 2 — IEKTPOx
CcpaBHe- HUSA (Xy0pcepeOpsHbIH
EKTPOJ);3 — MArHUTHAs MEIIANIKa;
4 — sKOpb MAarHUTHOM MEITAIKH

ITh ¢€ B COMPUKOCHOBE- HUE C TBEP/IBIMHU
(Mem- OpaHa) MoKHA OBITH 3alIUIIeHA
JIbl ¢ TIOJMMEPHOH MeMOpaHoil B cpeiax,
COZIepKAIMX JIeTy4re BEIIEeCTBA WMIIM Opra- HUYeckue pactBoputend. He crmemyer wucmombioBath UCD B
CHIIBHBIX OKHCIHTENIAX. JlmuTens-

2 AKTHBHOCTh HOHOB 2 — 3¢ dexTuBHas (Kaxylascs) KOHLEHTpALus ¢ y4éTOM pasinyHbIX B3au-
MOJICHCTBIIT MeXy HMOHaMK B pacTBope. [lokasarenb aktiBHOCTH pa = —Iga. TlonsTre ObUIO MpeIo- KEHO B
1907 r. amepukaHckuMm yu€HbIM I'. JIbloMCOM Kak HOBas MepeMeHHas, NPUMEHEHHE KOTOpOMl BMe- CTO
KOHLIEHTPALlMH T103BOJISAET MCIIONB30BATh IS OMMCAHUS CBOMCTB PEAbHBIX PACTBOPOB OTHOCUTEINb- HO MPOCTHIE
YPaBHEHMUS], IOTYYEHHbIE U1 HCANBHBIX CHCTEM.
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XUMUSA TOUKA !’POCTA

Hoe HaxoxeHne UCD B pacTBOpax Kpemkux KMCIOT WM IIENOoYel IPUBOJUT K PE3KOMY U He-00paTUMOMY
COKPAILIEHUIO CPOKA CITYKOBI JJIEKTPO/IA.

CnpaBo4yHHK

Jamuux  Humpam-uonoé  TPEIHAHAYCH UL
KOJIMYCCTBCHHOI'O OMPEACICHUA HATPATOB B pa3- JIMUHBIX
00BEKTaX OKPYKAIOIIEH CpeIbl: BOIE, OBOIIAX, QpYKTax,
KOJIOACHBIX M3/IETMAX 1 T. ]I,

Mukpockon yugpoeoii peiHa3HAYCH IS U3-YICHUS
(GOpMBI  KpHCTAJUIOB W HAOMIOJEHHS 32 POCTOM
KPHCTAJLIOB.

Annapam 0nsa npogedeHus Xumuueckux pe- aKyui
(AII)!I)’) IpeJHa3’HaYeH Ui [OJNYYEHHUA WU
JIEMOHCTPAIINH CBOWCTB TOKCHYHBIX MAPOB M T'a30B. DTH
BEIIECTBA MMONYYAlOTCS B Konbe- peakTope, W TIpH
HarpeBaHud (uam 0Oe3 HarpeBa- HHS) Ta3000pa3Hble
BEIIECTBA MPOXOIAT 4Yepe3 MOIIOTHTENbHbIE EMKOCTH
(Hacazku) ¢ pacTBO- %aMI/hpeal“eHTOB, BCTYTAIOT C HUMH
B peakuuio (puc. 3). M30bITOK ra3a MOTIOMIAETCS
KUIKAMH ¥ TBEPIABIMU  peareHTaMH, a Takxke
aKTHBUPO-

BAaHHBIM yIIEM. ANMapar yaiie BCero UCmoib3y- 0T s
NOMy4eHHs W JEMOHCTpAllMM  CBOWCTB  XJOpa,
CEpOBOAOPOJIA.

Puc. 3. Anmapat i MpoBEICHAS XAMUYECKUX Pe-aKIui
(AITXP): 1 — nByropmas konba-peakTop;

, 2 — JienTeNbHAs BOPOHKA Il pa0OThI C TOKCHY- HBIMH

R BEIIECTBAMH, TTO3BOJIAET J00ABIATH HEO0X0- TUMOE
KOJIMYECTBO JKUJIKOTO PeareHTa B PeakilOH-HYI0 CMECh,
HE JIOMyCKas pasrepMeTH3aun npuoo-pa; 3 — EMKocTH

1 (Hacamku) Ui JKUJKUX PEAreHTOB(IOTNOTATENEN); 4 —

KOJMaKK; 5 — EMKOCTb (HacaJKa) Ayis CHITyqHX
peareHToB

[lpu mpapaIbHOM SKCIUTyaTaluu MpuOopa JEMOHCTpAls CTaHOBUTCSA YAOOHOW 1 Oe3omac- Hoil. Ha
IPOBEJICHUE PNIBITOB TPATUTCS OKOJIO 3—6 MuH. XOpomias BU3yalbHOCTh SBJISETCS IPEUMYIIECTBOM 9TON0
npubopa. TaW kak mpu AEMOHCTPAIMH OJHOBPEMEHHO MPOXOIAT HE- CKOJBKO DEAKIMH, BAXHO MPABUILHO
OpraHu30BaTh JaOIOeHNs yUalMucs 3a MpoTeKalo- muMH mpoueccamu. Llenecoodpasno 3amucath Ha J0CKe
Ha3BaHUs UIH B, HAaXOJSAIIMXCA B MOTJIOTHTENBHBIX CKIAHKAX. [0 OKOHYAHHHU OMBITa HYXKHO
CPaBHUTb UCXOMIHBI BEIIECTB U PE3Y.IbTAaThl HX MPEBPAIICHHH.

AIIXP MOXHO MPUMEHSATH Ha Pa3HBIX ATANax 00y4YeHHs — MPH U3yYEHHH HOBOTO MaTepua- Jia, MOBTOPEHUHU U
3aKperieHny, 0000IIeHNH ¥ CHCTeMATH3AIlMK 3HAHMI ydamuxcs. B 3aBucu- MocTH OT mpoduis o0ydaemsix,
1eseil ypoka, YpoBHS 3HAHHUS YYaIUXCS BO3MOXHBI Pa3fnyHble BAPUAHTHI IIOCTAHOBKH dKCTIEPUMEHTA U BbIOOpA
pearupyromux BemectB. OJIHAKO TpU M3y4de- HUM CBOHCTB BEIIECTB HE CJIEIAYET OTPAHMYMBATHCS TOJIBKO
JKcrepuMeHTOM ¢ ucronb3oBanieM AITXP. Muorue aunaktideckue Hemu MOTYT ObITh JOCTUTHYTBI TOJBKO
JIEMOHCTpAIKeH OIBITOB BTPATUIIMOHHON (hopMe.
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XUMUA

[Ipumenenne AIIXP He orpaHnMumMBaeTCs BbIIICONMCAHHBIM 3KcriepuMeHToM. [Iprbop ya100- HO NpUMEHATH
TPA IEMOHCTPAIMH CBOHCTB Jokcua asota (IV), meTunamuna, Opoma, mpu (pakumonHol neperonku nedu. B
LIeIAX JKOHOMHMHM BPEMEHM €r0 MOJKHO MCIOJIBb30BaTh IIPM M3Yy4YEHHUHM CBOMCTB YIJIEKMCIOro rasa. AIIXP
TOXOIUT [UTS TOTy4eHHs Oe3BOHON a30THOUKHICIOTHL, OpOMOEH301a, HUTPOOEH30Ma i APYTHX COCTMHEHMIA.

[Ipubop cocToutT W3 MOACTAaBKM, HA KOTOPOM 3aKpEIUICHb JBE MAHOMETPUYECKHE TpPYOKH, KOTOpbIE
COGIMHAIOTCA C cocyamu JlaHmonbTa ¢ IOMOIIBIO IUIACTHKOBOW TpyOku ¢ mpobkamu (puc. ). Mexny

lMpubop 0518 deMoHCMpayuu 3a8UuCUMOCMU CKOpO-
CMU XUMUYeCcKux peakyuli om pas/iu4HbIX pakmopos

NCMONB3YIOT MPU U3ydeHn TeMbl «CKOPOCTb XMMUYECKON
peakLun» 1 TensoBoro 3hdekTa XUMUYECKUX pPeakLnii.
Mpunbop AAET BO3MOXKHOCTb IKCMEPUMEHTANbHO NCCNeL0-
BaTh BMAHME HA CKOPOCTb XUMUYECKIUX PeaKLUN cnepyto-
WUX (aKTOPOB: NPUPOAbI PearupyloLnx BeLecTB, KOH-
LeHTPaLMN pearnpylomnx BewecTs, Miowaam rpaHuLbl
pasgena (a3 B reTeporeHHbIX cucremax (MoBepXHOCTM CO-
MPUKOCHOBEHUS MeXAy pearvpyloumMmMn BeLLecTBamm),
TemnepaTypsbl, KaTanusarTopa, MHrMbutopa.

Puc. 4. NMpubop Ans LEMOHCTPALMUN 3aBUCUMOCTM CKOPOCTY

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

MaHOMETPHYECKMMH TPYyOKaMu Ha MaHeNd HaHeceHa IIKama il HaOMOJEHWs YPOBHS JKHIKOCTH B TpyOKax.

OKpallleHHOH XUIKOCTBI0 MOXKET OBITh PacTBOp JI0OOTO Kpacu- TeJs B BOJIE.

Ilunemxa-003amop — npucnocoOIeHne, UCHOb- 3yeMOE B
nabopaTopuy I OTMEPHBAHHS Ompene- JEHHOro o0BéMa
TNEPEMEHHOTO U
NOCTOSHHOrO 00BEMa. B kommnek- Tbl 00opyaoBaHUS s
MEIUIMHCKIX KIIACCOB BXO- JAT YI0OHBIC MUMETKH-A03aTOPbI
OJHOKAHAJIbHBIE, MO3BOJAIONINE HACTPOUTH HEOOXOIUMBI
00BEM OT- OMPAEMOM KIIKOCTH B TPEX Pa3IMUHBIX JHAIa30-
Hax (puc. 6). Viconb30BaHHE COBPEMEHHBIX TEXHO- JIOTHH W
[IBETOBOM KOAMPOBKM JHMama3oHa JO03UpO- BaHHS JaéT
BO3MOKHOCTh Kau€CTBEHHO, TOYHO, 0€30MAaCHO BBIMOJNHATH
nunetupoBanue. [lumeTkd HMET CMEHHBIC IUIACTHKOBBIE

KUOKOCTH.  IIMmeTku

HAaKOHCYHHUKH.
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CnpaBo4HuK

Bansa komounuposannas npeHa3HAYCHA I HArPeBa CTCKIITHHBIX M (ap(opoBBIX COCY/IOB, KOT/IA
TpeOyercs Cco3MaTh BOKPYT HATPeBAEMOTO COCYHa PABHOMEPHOE TEMIepa- TYPHOE Tone, H30exkaTh
HCIIOJIE30BAHKS OTKPHITOTO IIAMEHH M PACKAICHHOM JneKTpuue- ckoi cmupaan (puc. 7). Kopmyc
KOMOMHHPOBAaHHOW OaHM CHENaH W3 alfOMHMHHS. JKMI- KOCTHas YacTh KOMOMHHPOBAaHHOH OaHH
3aKPBIBACTCS KOJbLIAMH PA3JINYHOTO JUAMETPA.

Puc. 6. bans xoMOMHMpOBaHHAs JTabopaTtopHas. A — BojsHas OaHs. b — nmecyanas OaHs

Jlnst Harpeanus cocynoB Jjo 100°C B kayecTBe TEIUIOHOCHTENS MCIIONB3YIOT BOY, KOTJIa Tpe-OyeTcs co31aTh
0osee BBICOKYIO TEMIIEpaTypy IPHMEHSIOT COJIEBbIE PAcTBOpPHL TeIIoHOCHTENeM MOXeT ObITh rimuepuH. OH
obecreurBaet nHTepBan Temieparyp ot 60 o 180 °C. Bpime 3Toi TemnepaTyphl TIMLIEPHH HAYMHACT PA3IaraThes
¥ I6IMUTB. J[111 HarpeBaHus 10 OoJiee BBICOKMX TEMIEPaTyp UCTIONB3YIOT IIMIMHAPOBOE MACIIO WM CHITMKOHOBOE.
Bonee 6e30macHo UCIONB30-BaTh JUIS HATIONHEHUS OaHb CYXOH MENKO3epPHUCTHIN mecok. OIHaKO TIeCOYHbIe OaHu
npmﬁeBa-mc;l HEpPaBHOMEPHO. B cocTaB KOMILTIEKTa BXOIUT CUTO TS MPOCEMBAHKS PEYHOTO MECKA.

CTOYHMKOM TeIUia i KOMOMHHPOBAHHOW OaHW SBIAIOTCS JNEKTPHYCCKHE IUTMTKH C 3a- KPBITOU

CIIUPAJIBIO.
CnpaBoYHMK

Ipubop ona nonyuenus 2a306 UCIOIL3YETCA IS IOIYYEHUS HEOOIBIINX KOJHMYECTBIa30B; BOLOPOA,
KHCIOpo/a (13 MEePOKCH/Ia BOAOPOA), YIIEKHUCIOro rasa.

Puc. 7. Ilpubop ans nomyyeHus u coOMpaHus ra3on
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IIpumepnas pabouas mporpaMma mo XUMHHLIA 8—9 KJ1accoB ¢
HCI0/Ib30BaHNeM o0opynoBanus neHTpa «Touka pocra»

Ha 6aze mentpa «Touka pocta» obecreunBaercsi peami3amus 00pa3oBAaTENbHBIX MPOTPAMM €CTECTBEHHO-
HAyYHOH W TEXHOJOTHYECKOW HANpPaBIEHHOCTEH, pa3pabOTAaHHBIX B COOTBETCTBHH C TpeOOBAHHUAME
3aKOHOJIATENbCTBA B chepe oOpaszoBanHms U ¢ yu€ToM pekomeHnanuii dene- paipHOTO omepaTopa y4eOHOTO
npeaMeTa «XUMHID.

OO0pa3oBarenbHas IporpamMma 1o3BOJISET MHTETPUPOBATH PEATU3yeMble OAXOBL, CTPYK- TYPY H COAEpKaHUE
TIpU OpraHm3ayy o0y4yeHnss XuMun B 8—9 Kiaccax, BHICTPOCHHOM Ha 0a- 3¢ M000ro u3 JOCTYIHBIX Y4eOHO-
meronnyeckux kommnekcos (YMK).

HUcnonmp3oBanue obopymoBanus «Touka pocray mpu peammsanmu nanHod OIl mo3Bomser co3maTh
YCIIOBUSA:

* U1 pacUIMpeHus COAEP/KaHUs MKOIbHOTO XUMUYECKOTro 00pa3oBaHus;
+ U1 TIOBBIIIEHWS MO3HABATENbHOW AKTMBHOCTU OOYYAIONIMXCS B €CTECTBEHHO-HAay4YHOIOONIACTH;

+ JUISL pa3BUTHSA JIMYHOCTU peOEHKa B mpoliecce 00ydeHus: XUMHH, €0 CII0COOHOCTEH,opMUPOBAHHS
¥ Y/IOBIIETBOPEHUS COLIMANbHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

+JuIs pabOTHI C OIAPEHHBIME TITKOMLHUKAMH, OPTaHU3AIMK MX PA3BUTUS B PA3IMYHBIX 00-TaCTAX
00pa30BaTeNbHON, TBOPUECKOH AEATENbHOCTH.

[lnanupyemsbie pe3yabTaThl 0CBOCHHS Yu4eOHOro mpeamera « XHMHUSA»C ONUCAHHEM
YHHBEPCAJbHBIX Y4eOHBIX 1€l CTBHII,

JOCTHTAECMBIX 06yqalo1uuMnca

Juunocmuoie pesyibman ol

Obyuarowuticss nOIyuUm 803MONCHOCHb 05l POPMUPOBAHUSL CLeOYIOWUX TUUHOCMHBIXY V]]:
+ OmpeZeNeHne MOTHBAIMY H3y4eHHs yueOHOro MaTepHana;

* OIICHUBAHWE YCBaMBAEMOTO y4eOHOTO MaTephala, MCXOIS M3 COMMANBHBIX M JMYHOCT-HBIX
LICHHOCTEH;

*  IIOBBIIIEHHUE CBOCTO 06\p330BaTCHBHOFO YPOBHA U YPOBHA T'OTOBHOCTH K U3YYCHHIO OC-HOBHBIX
UCTOPHUYECCKUX CO6I>ITI/II/I, CBA3aHHBIX C PA3BUTHEM XMMHHU U 06H_IGCTB3.;

* 3HAHHUC IIpaBUII TIOBCICHUSA B IIpCSBI)I‘{E].I‘/'IHBIX CUTYallUAX;
*  OLICHUBaHHUC COHHHJIBHOfI 3HAaYUMOCTH HpO(bCCCI/Iﬁ, CBA3AHHBIX C XHMHGﬁ;

*  BIIAACHHUC IpaBUIaMU 0e30macHoro 06paH_ICHI/I}I C XMMHYCCKHMHU BCIICCTBAMH H OﬁOpy-I[OBaHI/ICM,
IPOABJICHUEC SKOJIOTMYCCKON KYJIbTYPEIL.

Memanpeomemnule pesynvmanmul

Peeyiasmusnuvie
Obyuarowuticst ROLYYUM 803MONHCHOCHb 015 hOPpMUPOBaHUS CLeOVIOuUX pe2yiamueHbiXxY V/]:

+ ICJICIOJIaranue, BKJIKOYasd IIOCTAHOBKY HOBBIX ueﬂeﬁ, Hp606p330BaHI/I€ HpaKTHqCCKOﬁ 3aJa4yu B
[I03HABATCIIbHYI0, CAMOCTOATC/IbHBIM aHAIA3 YCIOBUM NOCTUKCHUS LCJIM HA OC-HOBC Y4CTa BbIACIICHHBIX
YUUTCIIEM OPUCHTUPOB JCUCTBUSA B HOBOM y‘{e6HOM MaTCpHAJIC,

*  IJIAHUPOBAHUEC ITYTU NOCTUKCHUA ueneﬁ;
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YCTaHABJICHUC LECJICBBIX MPUOPUTCTOB, BLIACICHUC AJIbTCPHATUBHBIX CHOC06OB JOCTHUXXC-HUA LCIIU U
BBIOOp Hanbomnee 3 heKTUBHOTO crI0c00a;

YMEHHE CaMOCTOATENBHO KOHTPOJIUPOBATh CBOE BPEMS U YIPABIIATH UM,

yMEHHE IIPUHUMATh PELICHUs B POOIEMHON CUTYaIUK;

TIOCTAHOBKA y4eOHBIX 3a/1a4, COCTABIICHHE IIaHA U MOCIE0BATENbHOCTH JICHCTBHIL;
opraHuzaius paboyero MeCTa Mpy BbIIOTHEHUH XMMHYECKOTO SKCIIEPUMEHTA;

TIPOTHO3MPOBAHKE PE3YJIBTATOB OOYUECHHS, OLECHWBAHME YCBOGHHOTO MAaTepHaa, ONEHKa KayecTBa U
YPOBHSI TIOTyYCHHBIX 3HAHUIA, KOPPEKIIHS [IaHA M CTI0C00a ISHCTBHUS IPUHEOOXOJUMOCTH.

Llo3nasamenvhole

Obyyarowuiicss NOIYYUM 803MONCHOCIb 01 (POPMUPOBAHUS CIeOVIOWUX NO3HAsamenb-HulX YV /I

TIONCK | BBIIEEHIE HHYOPMAIHH;

aHaNM3 yCIoBHil W TpeOOBaHMI 3a/aul, BHIOOpP, COTOCTABIEHHE M 00OCHOBAHME CIOCO- Oa pelieHus
3a/1a9W;

BbI0Op Hanbosee 3PPEKTHBHBIX CTIOCOOOB PELICHNS 33/1aull B 3aBUCUMOCTHU OT KOHKPET- HBIX YCJIOBHUH;
BBIJIBIKEHHME U 00OCHOBAHUE TUIOTE3bI, BBEIOOp crioco0a e€ MpoBepKH;

CaMOCTOSTENBHOE CO3/[AHHE QITOPUTMA JIEATENBHOCTH NPU PENICHWH Mpo0lieM TBOpYE- CKOTO H
TIOMCKOBOTO XapaKTepa;

YMEHHS XapaKTepr30BaTh BEIIECTBA M0 COCTABY, CTPOCHHUIO U CBOHCTBAM;
ONUCHIBAHWE CBOWCTB: TBEPABIX, KHUAKUX, ra3000pa3HbIX BENIECTB, BbIIENEHHE UX CYIIe- CTBEHHBIX
MPU3HAKOB;

1300pakeHHe COCTaBa MPOCTEMIIMX BEIIECTB C MOMONIBIO XUMUYECKHX (OpPMYT M CYIl- HOCTH
XUMHUYCCKUX PEAKIMHU C TIOMOIIBI0 XUMUYCCKUX YPABHCHUH,

NpoBeieHHe HAOMIOACHNH, OIMMCAaHWE TNPU3HAKOB M YCIOBUH TEUEeHHS XMMHYECKMX peak- I,
BBIIIONHEHUE XMMHMYECKOTO OKCIEpPHMEHTA, BBIBOAbI HA OCHOBE aHanu3a HaOmone- Huil 3a
3KCMIEPUMEHTOM, pELIeHNE 3a/1a4, OMy4eHNe XUMUYECKOH HH(POpPMALIUK U3 Pa3- TMYHBIX HCTOUHUKOB,;

yMEHHE OpraHU30BbIBATh HCCIIEA0BAHNE C M0 MPOBEPKU THIIOTES;
yMEHHE JeNaTh yMO3aKII0UeHHs (MHIYKTUBHOE | 110 aHAJIOTHH) ¥ BBIBOJIBL;

yMeHHe OOBEKTHBHO OLEHMBATh MH(MOPMAIMI0O O BEMIECTBAX M XUMUYECKUX TpOLEccax, KPUTUUECKH
OTHOCHTBCS K TICEBIOHAYYHON HHPOPMALHH.

Kommynuxamuenwie

Obyuarowuticss noryuum 803MONCHOCYb 01 (POPMUPOBAHUS CIeOYVIOUUX KOMMYHUKamug-Holx Y'V/[:

MONHOE U TOYHOE BBIPAXKEHHE CBOMX MBbICIEH B COOTBETCTBUM C 3aJa4aMd M YCIOBHSMH
KOMMYHHKAIUH;

aJIeKBaTHOE MCIOJIb30BAHUE PEUYEBBIX CPEACTB NS Y4YacTHS B JUCKYCCHM M apryMeHTa- LM CBOEH
TMO3ULMH, YMEHHE TPEACTaBIATh KOHKPETHOE COMEpXKaHHEe ¢ COOOLICHHEMEro B MUCbMEHHON U YCTHON
(opwme, ompesenenue cnocob0B B3aUMOJICHCTBHUS, COTPY/I- HUYECTBO B TIOMCKE U cOope HH(OpMAaLy;
ompeneNeHue croco00B B3aUMOCHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope uHMOp- MallKK, y4acTue B
Juanore, MIAHKPOBAHUE OOIIUX CIOCOOOB PaOOTHI, MIPOSBIECHHUE YBA- KUTEIBHOTO OTHOIIEHUS K JPYTHM
yyalumcs;

OIMCAHNE COJEPKAHUS BBINOMHIEMBIX IEHCTBHI C LIEBI0 OPUEHTHPOBKU B MPEAMETHO- MPAKTUYECKON
JeATeTbHOCTH;

YMEHHS YUYUTHIBATH pa3Hble MHEHHMS M CTPEMUTbCA K KOOPAMHAIMM DA3NUYHBIX TO3UIMH B
COTPY/JIHUYECTBE;
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(opMynupoBaTh COOCTBEHHOE MHEHHE H IO3MIHIO, aprgMeHTHpOBaTL M KOOpAMHHpPO- BaTb €€ ¢
NO3ULMAMA TApTHEPOB B COTPYAHHYECTBE MpPH BHIPA0OTKE OOMIEro pemlleHHs B COBMECTHOM
NEATENbHOCTH;

OCYILECTBIIATh B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aK - MOIIOMOILb;
IIAHAPOBATh OOIIME CIOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKUHMIO, OLEHKY JeHCTBHMA
MapTHEPA, yMETh yOeKIaTh;

HCIIONb30BATh a/ICKBATHBIC S3bIKOBBIE CPE/CTBA /NI OTOOPAKEHUS CBOMX UYBCTB, MbIC- JIEH, MOTHBOB U
noTpebHocTell; 0TOOpakaTh B peun (onucaHue, 00ObICHEHHE) COJIEPKa- HUE COBEPIAEMBIX JICHCTBUM, KaK
B (hopMe TPOMKOH COLMaNTU3UPOBAHHON peyn, Tak U B (hopMe BHYTPEHHEH peuH;

pa3BUBATh KOMMYHMKATUBHYIO KOMIICTEHLMIO, HCIONB3YS CpPEACTBA YCTHOM U INHCbMEH- HOM
KOMMYHHKAIMK TpU paboTe ¢ TeKCcTaMu y4yeOHMKA M JOTOJHUTENbHOH JUTEpaTypoil, CpaBOYHBIMU
TabIMIaMu, TPOSBIATH TOTOBHOCTb K YBAKEHHI0O MHOW TOUKU 3pEHMs TpU 00CYKIEHMH Pe3yJbTaToB
BBHITIOTHEHHON PaOOTHI.

Ilpeomemmnnie pezynomamot

Obyuarowuticss Hayuumcs:

16

NPUMEHATH OCHOBHBIE METO/IbI TIO3HAHUA: HAOIIOCHNE, H3MEPEHHE, IKCIIEPUMEHT;

ONKCHIBATh CBOIMCTBA TBEPABIX, KUIKHX, Ta3000pa3HbIX BELIECTB, BHIIENAS X CYIle-CTBEHHbIE
NIPU3HAKWY;

PAacKpbIBaTh CMBICI 3aKOHA COXPAHEHHMS MAacChl BEIIECTB, aTOMHO-MOJEKYISPHOW TEO-pUH;

pa3nn4aTb XUMHUYECKUE U (1)I/ISI/I‘IGCKHC SIBJICHWSA, HA3bIBATb MPU3HAKK U YCJIOBUSA IIPOTC-KaHUA
XUMHUYECKUX PCAKIINHU,

cobmoaaTh mpasiia 6e30MacHoi paboThI IPU MPOBEICHHUH OIBITOB;
TIOJIB30BaThCS 1a00PATOPHBIM 000PYI0BAHUEM | TOCYION;
TOJTy4aTh, COOMPATh Ta3000pa3HbIC BEMECTBA U PACIIO3HABATH UX;

XapaKTCPU30BaATD q)mnqecme U XHMHYCCKHE CBOMCTBA OCHOBHBIX KIIaCCOB HEOpraHnvc- CKHUX
COCAVMHCHNM, MPOBOAUTEL OIIBITEI, MOATBCPKAAIOMIME XUMHYCCKUC CBOMCTBA HM3YYCH- HBIX KJIACCOB
HEOPraHu4CCKUX BCIICCTB,

PacKphIBaTh CMBIC] TIOHATHSA «PACTBOP», BBIYHCIATH MACCOBYIO JIOTI0 PACTBOPEHHOIO BEIIECTBA B
pacTBope, TOTOBHTH PACTBOPHI € OMPEIEIEHHON MacCOBOM [0l pacTBO- pEHHOTO BELIECTBA,

XapaKTCpU30BaTh 3aBUCHUMOCTH (1)14314%01(14)( CBOMCTB BCIIECTB OT THUIIA KPUCTAJIIIMYC- CKOH peH.IéTKI/I,
ONPEACIATD BUJ XUMUYECKOHN CBA3H B HCOPIraHWYCCKUX COCAUHCHUAX,

PacKpbIBaTb OCHOBHBIC MOJI0XKCHUSA TCOPUHU BHCKTPOHHTHHGCKOﬁ Jucconuanuy, CoCTaB- JIATh YpaBHCHHUSA
SJICKTPOJUTUYCCKON AUCCOUAINN KUCJIOT, IICI0UEH, COJICH U pEAKIIMH HOHHOI'O O6M€Ha;

PacKpbIBaTh CYIIHOCTH OKHUCIUTEIbHO-BOCCTAHOBUTCIIBHBIX peaKum“I, ONpeaC/IATE OKHUC- JIUTCIIb U
BOCCTaHOBHUTE]Ib, COCTABJIATh YPAaBHCHUA OKUCITUTCIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINH

Ha3bIBATH q)aKTOpLI, BJIMAKOLINE HA CKOPOCTH XUMHYECKOH pE€aKnuu;

XapaKTCpU30BaATb B3aUMOCBA3b MCKAY COCTABOM, CTPOCHUEM U CBOHCTBAMH HEMETANI-JIOB H
MCTaJLJIOB,

IIPOBOAUTL OIIBITHI 11O IMOJYUCHUIO U N3YUYCHUI XUMUYCCKUX CBOMCTB PAa3JIMYHBIX BC-IICCTB,
I'paMOTHO 06pa1uaTLc;1 C BEIIEeCTBAMHU B NOBCEHEBHON KU3HH.
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Obyuarowuticss NOIYYUM B03MOHCHOCb HAYYUMBCA!

BBIJIBUIaTh U IPOBEPSATH SKCIEPUMEHTAIBHO THIIOTE3bl O XMMHYECKHX CBONCTBAX BE- LIECTB HA OCHOBE HX
COCTaBa U CTPOEHHS, UX CIOCOOHOCTH BCTYIAaTh B XMMHYECKHE pe- aKIMH, O XapakTepe M MpOIyKTax
Pa3IMYHBIX XUMUYECKUX PEaKIIHii;

XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO U CBOMCTBaM, YCTAHABIMBATbh MpPH- YMHHO-
CIE/ICTBEHHbIE CBA3U MEX/y JaHHBIMU XapaKTEPUCTHKAMU BEIECTBA,

COCTaBJIATH MOJICKYJIAPHBIC 1 IIOJIHBIC MOHHBIC YPABHCHUSA 110 COKpaHIéHHI)IM HNOHHBIMYPAaBHCHHAM;

MIPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA MPOABJIATH OKMCIUTCIBHBIC WA BOCCTAHOBH- TCIIBLHBIC CBOMCTBA
C YUCTOM CTCICHEH OKHCJICHUA 3JICMCHTOB, BXOJAAIMX B €TI0 COCTAB,

BBIJIBUTATb W MPOBEPATH IKCHCPUMCHTAIIBHO THUIIOTE3BI O PE3YJibTaTax BO3I[€I>1CTBPIH pa3- JMYHBIX
(I)aKTOI)OB Ha N3MCHCHUE CKOPOCTH XUMUYECCKOM PCAKIINHN;

HCII0JIb30BATh HpI/IO6pCTéHHBIC SHaHUA AJI1 S9KOJOTMYCCKHA I'paMOTHOI0 MOBCICHUS B Oprncanmeﬁ
Cpeac;

HCIIO0JIb30BATh HpI/IO6pCTéHHBI€ KJIFOUCBBIC KOMIICTCHIUM MPU BBIMOJIHCHUN ITPOCKTOB U PCIICHUHA yq€6H0-
HUCCIICIOBATCIIBCKUX 3a7a4 10 U3YUYCHUIO CBOﬁCTB, croco0oB MoIy4Ye- HUA U paCriO3HaBaHUA BCIICCTB,

00BEKTHBHO OIICHMBATh I/IH(I)OpMaHI/IIO 0 BEHICCTBAX M XUMUYCCKUX MPONIECCCAX;
0CO3HABATb 3HAYCHUE TCOPETUIYCCKUX 3HAHKH 110 XUMHUH JUIA HpaKTHqCCKOﬁ JACATCIIbHO- CTHU YCJIIOBCKA,

C03/1aBaTh MOJICIH M CXEMBI JUTS PENIeHNs YUeOHBIX U MO3HABATENbHBIX 33/1a4; TIOHUMATh HEOOXOIMMOCTh
COOIO/ICHNS TIPEANMCAHNM, TPEaraéMblX B MHCTPYKIMAX MO HCTIONb- 30BAaHHIO JIEKAPCTB, CPEICTB
OBITOBOW XUMHH H JIP.

@®opMbI KOHTpPOJIA

Kontpons pesynsratoB o0y4yenus B coorBeTcTBHM ¢ manHoid OII mpoBouTcs B (popMe MHACH- MEHHBIX H
SKCTIEPUMEHTATLHBIX PaboT, MPEIOoNaraeTcs MpoBEICHHE MPOMEKYTOUHON U UTO- TOBOU aTTECTAIIUH.

Hpomemymoqnaﬂ ammecmauuA

Jlns ocylecTBIEHHS MPOMEKYTOYHOM aTTEeCTAlMM MCMOJNBb3YIOTCA KOHTPOJIbHO-OLEHOYHBIE MAaTepUallbl,
0TOOp COZIEPKaHUS KOTOPBIX OPMEHTHPOBAH HA TPOBEPKY YPOBHS YCBOGHHMS CH- CTEMbl 3HAHUM M YMEHH —
MHBAPUAHTHOTO SApa COIEpKaHMS JIEHCTBYIOIMX o00pa3oBaTelb- HOW TPOrpaMMbl 10 XUMHH JUIS
0011e00pa30BaTeNbHbIX OpraHU3aluil. 3a1aHusA NPOMEXYTOY- HOW aTTeCTAlUM BKJIIOYAIOT MaTepai OCHOBHBIX
pa3zieNnoB Kypca XUMHUH.

Bapuant pabotsl mo Teme «Teopus 3MeKTpOIMTHYECKON TUCCOLUALIN

1. K xopomro pacTBOPUMBIM 3MEKTPONTHUTAM OTHOCSTCS:

1) rugpoxcun IyHKa 3) cynbua Oapus

2) docdar uuHKa 4) xapOonar OGapust

Ortsert:

2. Haubonbliiee 4nciio HOHOB 00pa3yeTcs MpH PacTBOpeHHH 1 MOJIb BEIIECTBa:
1) xopuna Kams 3) xnopuza xeneza (I11)

2) xnopuza Oapus 4) cynpdara xenesa (111)
Ortgert:
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3. BcraBbre MpOMYIICHHOE CII0BO.

KoHUEeHTpHpOBaHHBIl  pacTBOpP HEKOTOPOrO  BEIIECTBA HE TMPOBOAMT  OJIEKTpHYECKWid TOK. [lpm
J00aBJICHUA K KOHLEHTPUPOBAHHOMY paCTBo6py JIBYKpaTHOTO 00BEMA BOZBI HJIEKTPOIPO- BOAHOCTb PacTBOpa
HEMHOro yBenuuunack. [Ipu nanpHeinmem 100aBlIeHUH BOJBI IEKTPO- IPOBOAHOCTh CHAYANIA YBEINYMIACh, &
3aTeM IepecTalia U3MEHATHCS. BemecTBo OTHOCUTCAK_ AIIEKTPOIUTAM.

4. B 1 1 Bozsl pacTBOpeHbI | MOJIb XJIOpHIa Kanust M 1 MoJib nojma HaTpust. M3 KakuxaByX Jpyrux
CcOJel MOYKHO MPUTOTOBHTH PACTBOP TAKOTO ke coctaBa? BeiOepute u3 mepeyHs:

1) xuopun Hatpus;

2) HHUTpAT Kayus;

3) wnomux Kamus;

4) uuTpar HATpHS;

5) cysnbdar HaTpus.

3anummure HoMepa BIOPAHHBIX OTBETOB.

OrtBerT:

5. YcranoBute COOTBETCTBHE MEXK/Ty MPU3HAKAMHI PEAKIHMIT M HCXOIHBIMH BEIIECTBAMK: K KaXKI0i MO3HIIHH,
0003Ha4eHHOI OyKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HIINIO, 0003HA- YEHHYO LU(PPOH.

IMPU3HAK PEAKIINU NCXOIHBIE BEHIECTBA
A) . 1) KapOoHat HaTpus 1 CONSHAS KHCIOTA
~
)
b) 2) Xnopun memu (I1) v rugpokcny Kamust
B) 3) Cynsar xenesa (111) u ruapoxeun Harpust

4) KapOoHat HaTpus 1 XJIOPH/] KaJIbI[us

3anumuTe B TaOIMILy BHIOpaHHbIE UAPBI IO COOTBETCTBYIOMMMY OykBamu.OTBeT:

A|b|B
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6. Boibepute /1Ba MCXOIHBIX BEIICCTBA, B3AMMOJICHCTBHIO KOTOPBIX COOTBETCTBYET COKpA-IIIEHHOE
MOHHOE YPaBHEHUE PEAKLIUH:

Fe’" +20H™ = Fe(OH),
1)FeO  3)FeCl,  5)H,0
2Fe  4)KOH  6)FeCls

3anumure HoMepa BhIOPAHHBIX OTBETOB.

OrtBeT:

7. Tlpu npuMeHeHHH IIMHKA B KAYECTBE MUKPOYIOOPEHHS €ro BHOCAT U3 pacuéra 4 Kr KpH-CTaLIOrH/paTa
cynbdara muaka ZnSO4 - 7TH>0 Ha rexrap.

. 2+
CKOJIBKO 3TO COCTABIISIET B TIepecuéTe Ha HOHB ZN~  ? 3alUIINTe YKCII0 ¢ TOYHOCTHIO JI0 IIe-JTBIX.
OrtBeT: T.

8. Uro obmero B pactBopax, uMeromiux kucnotayro cpemy? (Kparkuii otser. )

Kpumepuu oyenuganust pabomul no xumuu

BepHoe BBIMONHEHHE KaXI0r0 U3 3aianuii 1—3, 8 omenuBaercs 1 Oammom.

3a MOJHBIA TIPaBUJIBHBIA OTBET HA Kaxmoe W3 3anaHuii 4 —7 craBuTcs 2 Oamia; ecnu j10- MymieHa OJHa
ommoOka, To oTBET omeHuBaercs B 1 Oami. Ecmm pomymiens nBe u 0onee OmMOKM WM OTBETa HET, TO
BEIcTaBIsgeTCs 0 OaiIos.

Howmep 3ananus IIpaBuibHBIA 0TBET Howmep 3ananus IIpaBuibHBIA OTBET
1 3 5 231
2 4 6 34*
3 Crnalbrii 7 906
4 13* 8 VYKa3aHo Hauue
MIOHOB BOJIOPOJIA

*[Topsnok cnemoBanus AP B OTBETE HE MMEET 3HAUCHHS.

Hmozo6aa ammecm auuAa

Jlns  ocymecTBieHus UTOroBoi  arrectauuu  ucnonb3ytorcs KWMBbI, —conmepikaHMe  KOTOPBIX
OpHEHTUPOBAHO HA IIPOBEPKY YPOBHs YCBOEGHHS 3HAHUH M OMpeenseTcs ccTeMOil TpeOoBa- HUM K HOATOTOBKE
BBIIYCKHAKOB OCHOBHOM LIKOIBL JTa CHCTEMa MHBAPMAHTHA IO OTHOIIEHMIO KO BeeM jedcTByromum Ol 1o
XUMUH JUIs 0011e00pa3oBaTebHbIX OpraHu3alii. 3aJjaHds MTOTOBOH AaTTeCTALMH BKJIIOYAIOT Marepuai
OCHOBHBIX Pa3/€/I0B Kypca XMMHUM.

Pa6ota cocrout u3 1Byx yacteil. Yacts 1 comepxut 19 3amanuii ¢ KpaTKUM OTBETOM, MOA- Pa3yMEBAIOLIMX
CaMOCTOSATENbHOE (OPMYJIMPOBAHUE U 3aIHCh OTBETA B BUJIE YKCIA MM T10- CJIE€A0BATENBHOCTH IUQD.

YacT 2 comepxutT 5 3a1aHuil: 3 3ajaHUs TOH YacTH MOAPA3yMEBAIOT 3aIUCh Pa3BEPHYTO- IO OTBETA, 2
3a/IaHKs 9TOM YacTH MpPEANONaraloT BBIIOMHEHHE PeanbHOro XMMHUYECKOro JKCIe- pUMeHTa M 0(opMIeHHE ero
PE3YJIBTaTOB.
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KOHmpOJZ bHO-OYEHOUHblE Mamepuaivl

Bapuanm nucvmennoti pabomosl 014 umoeosou ammecmayuu 4acmuo
1

Oreeramu K 3amanuaM 1—I17 sBasioTes mudpa WM mocnenoBatenbHOCTh mHdp (uncen). OTBETHI
CHauayia ykaxure B Tekcte pabotsl, a 3atem nepeHecute B BJIAHK OTBETOB Ne 1cmpasa ot Homepa
COOTBETCTBYIONIETO 3a/aHUA, HAaYMHas C INEPBOM KIETOYKH, 0e3 mpobe- JIOB, 3amATHIX M JPYTHX
JIOTIOJHUTENbHBIX CUMBOJOB. Kakayio mudpy nummre B OT/AENbHOM KIETOUKE B COOTBETCTBHH C
TpHUBEIEHHBIMY B OaHKe 00pasamu.

1. BI)I6epI/ITe /1Ba BBICKA3bIBAHUA, B KOTOPBIX TOBOPUTCA O MEAM KaK XUMHUYCCKOM SJICMCHTE.
1) Menb pearupyer ¢ XJI0poM.

2) Mejib Ipi HArpEBAHUH Ha BO3YXE OKHMCIIIETCH.

3) CruzaBbl Mey | 30710Ta MCIIOIB3YOTCS [JIS H3TOTOBIEHHS KOBENUPHBIX YKPAIIEHHUI.

4) B cocras 60p10CCKOM KHIKOCTH BXOIHT MEJb.

5) B cocTaB MeTHOI TATHHBI BXOJTUT MEJIb.
3anummre HoMepa BHIOPaHHBIX OTBETOB.

OTBerT:

2. Ha npuBei€HHOM PUCYHKE H300pakeHa MOJIENTb aTOMa XMMIYECKOTO JIIEMEHTA.

©

u300pakeHa Ha pUCYHKe, M HoMep Ipymmbi (Y), B KOTOpOi 9TOT aneMeHT pacnosioxeH B Ilepuoguueckoii
cucreme. (/17151 3amucy oTBeTa UCTIONB3YHTE apadcKue uQpsL. )

XY

3amumuTe B TaGJ'IHHy BCIIMUMHY 3apsia Hﬂga (X) aroMa XHMHYECKOIro OSJIEMEHTA, MOJACIb KOTO- pOro

OTBeT:

3. Pacrionoxute B MOPSIKE YBETHYCHHS ICKTPOOTPUIIATETHHOCTH XMMIUECKHE SIEMEHTBI:
1) kucopox; 2) KpeMHHii; 3) docdop.
3anuinTe HoMepa MEMEHTOB B COOTBETCTBYIOMIEM MOPSIKE.

OTBeT:

4. VcraHoBUTE COOTBETCTBHE MEXIY (OPMYIOH COCIMHEHHS W CTEMEHBIO OKHCICHHS CEpbl B 3TOM
COCIMHEHUH: K KaKIOH TO3MIMK, 0003HAYCHHOW OYKBOH, TOOEPUTE COOTBETCTBYIO- IIYIO MO3HIMIO,
0003HaueHHYI0 IUDPOHA.
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OOPMVIJIA COEJVHEHUA CTEIIEHb OKHUCJIEHUS CEPBI
A) SOz 1)-2
b) CS. 2)0
B) H2S04 3) +4
4) +6
Ortgert: Alb|B

5. U3 npesioxkeHHOTo nepeyHs BRIOEPHTE JIBa BEIIECTBA C HOHHOI CBS3BIO:
LiCl;

3anumure HoMepa BBIOPAHHBIX OTBETOB.

OTBerT:

6. Kakwe Ba yTBEpIKICHNS BEPHBI IS XapaKTEPUCTHKH KpeMHHAS 1 (ocopa?

1) DieKTpOHBI B aTOME PAcTONOKEHBI Ha TPEX DIMEKTPOHHBIX CIIOSIX.

2) CooTBETCTBYIOIIIEE POCTOE BELIECTBO CYIIECTBYET B BUJIE YETHIPEXATOMHBIX MOJIEKYIL.
3) XuMHUeCKuii SMeMEHT OTHOCUTCS K METAILTaM.

4) 3Hayenye HIEKTPOOTPULATENLHOCTH MeHbIIIE, YeM Y docdopa.

5) Xumuueckuii s1eMenT 00pasyeT BhICUIME OKCHIBI ¢ o0miel dopmytoit D02.3anummTe
HOMepa BEIOpPaHHBIX OTBETOB.

OTBeT:

7. U3 Ipe1jio;eHHOro NePeUHs BELECTB BEIOEPUTE OCHOBHBIN OKCHJ M KHCTIOTY:
1) CaO;

2) Mg(OH)2;
3) SO2;

4) NaClOyq;
5) HCIO,

3anuinnTe B 1I0JIe OTBETA CHayaja HOMCP KHMCJIIOTHOTO OKCHJA, a 3aTCM HOMEP OCHOBAHMA.

OTBeT:

8. Kakue s1a 13 mepeyrCIeHHbIX BEIIECTB OY/IyT BCTYNATh B PEAKIMIO ¢ OKCHIOM IMHKA?
1) Fe(OH)2;

2) HNOg;
3) Oz

4) KOH;
5) S.

3amummre HOMCEpa BLI6paHHLIX OTBCTOB.

OTBeT:

B copepxaHue 21




TOUKA !'POCTA Xumus

9. YcraHoBuTE COOTBETCTBHE MEXKTY PEArHPYIOIIMMU BEMIECTBAMH M TPOJYKTAMH(OM) HX B3aMMOJEHCTBHS:
K K10 mo3uiun, 0003HaueHHOH OyKBOH, TO0EPHUTE COOTBETCTBYIOLIYIO MO3UIIMIO, 0003HAYEHHYIO U(POH.

PEATMPVIOIIMUE BEIIECTBA [TPOIYKT(bI) B3AUMOIEUCTBUS
A)Na,O +S03 7 1)1 IIl\lc':123C§4 ) g
B) NaOH +H2S0x [ 2) 7 NaxSOs
B) Na + HzSO4(pa36.) © 3) I Na;SO4 + H,0
4) I NaSOs+ H;

5) I NazSOs + H;0
3anumute B Ta0IMITy BHIOpaHHBIE IUAPBI IO COOTBETCTBYIOMIME OykBamu.OTBET:

A|b|B

10. YcragoBuTE COOTBETCTBHE MEXKAy (HOPMYyNOil BEMIECTBA M PEATEHTaMH, C KOTOPBIMH 3TO BEIIECTBO

MOXET BCTYNATh B| PEAKIMIO:| K KakI0i MO3UIMH, 0003HAYEHHON OYyKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO
TMO3HINIO0, 0003HACHHYIO HitpPOI.

®OPMVIJIA BEIIECTBA PEATEHTHI
ﬁ; 92 0 1) O3, HaSO%s (koH1L)
B) CuSO; 2) Fe, BaCly (p-p)

3) NaOH, H2S04 (p-p)
4) N2, NaCl (p-p)
3anummre B Ta0MUIYy BbIOpaHHBIE UKQPBI 10/ COOTBETCTBYOMMMU OykBaMu.OTBET:

A|b|B

11. U3 np¢mmokeHAOro epeyHs BbIOEPUTE ABE Maphl BENIECTB, MEXKIY KOTOPHIMH MPOTEKA-ET PEAKIIHs
3aMelIeHHS:

1) UMHK M COTSHAT KUCTIOTa,
2) oxcun yraepona (V1) u oxcun Harpus;
3) oKCHI LIMHKA U CONAHAS KHUCIIOTA;

4) xene3o u xnopun Meu (11);

5) Harpuii 1 BOJOPOL.

3anumuTe HoMepa BHIOPAHHBIX OTBETOB.
OTtBeT:

12. Vcranosute COOTBETCTBHE MEKIY PEATMPYIONIMME BEIIECTBAMH M PU3HAKOM IPOTEKA- FOIIEH MEKLY

HUMH PEaKIMH: K KaXKIOW MO3UIMK, 00O03HA4YeHHOW OYKBOH, MOAOEpPHTE COOTBET- CTBYIONIYIO MO3HUIIHIO,
0003HAYEHHYIO LIU(PPOH.

PEATMPYIOIIME BEILECTBA I[MPU3HAK PEAKIIUU
A) Na,CO3z 1 H,SO4
BY K,COs 1 CaCly 1) BbinajeHue OEnoro ocamka
B% CuCl, u KOH 2) BBIIEIIEHHE ra3a
3) BhImazenue roaydoro ocaaka
4) pimagenue Oyporo ocajaka
22
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3anumute B TaONMMITy BHIOpaHHbIE IUAPBI IO COOTBETCTBYIOMIME OykBamu.OTBET:

A|b|B

13. BriOepHTE IBa BEMETTBa, PH OJTHON AUCCOHMAII 1 MOJIb KOTOPBIX 06pa3yeTcst 3MOJIb aHHOHOB:
1) HuTpar [Kamug;
2) ruapokcun Gapus;

3) xnopuy xenesa (111);

4) pocar karmus;

5) cynbhar anroMuHMS.

3anummre HoMepa BhIOPAHHBIX OTBETOB.

OrTBeT:

14, Bribepure /1Ba HCXOHBIX BEIIECTBA, B3AMMOJIEHCTBHIO KOTOPBIX COOTBETCTBYET COKpa-INEHHOE
MOHHOE YPABHEHHE PEAKIIUH:

cu® + 20H™ = Cu(OH)

1) CuO 4) KOH
2) Cu 5) H,0
3) CuCl, 6) Fe(OH)s

3anummure HoMepa BIOPAHHBIX OTBETOB.

OTBerT:

15. VcraHoBuTe  COOTBETCTBHE MEXIy CXEMOH Tporecca, MPOMCXOMSNIET0 B OKHCIHTEIbHO-
BOCCTAHOBUTEJIPHOH PEAKIMH, ¥ HA3BAHHEM 3TOTO Mpolecca: K KaKIOH MO3HIHH, 0003HA4YeH- HOl OYKBOW,
Mo10epHUTE COOTBETCTBYFONIYIO MO3UIHI0, 0003HAYCHHYIO IU(BPOL.

CXEMA TIPOLECCA HA3BAHMUE ITPOLIECCA
2+ 3+

A)Fe’ 3 " FB 1) okucnenue

B)N 4 o N +2 2) BOCCTaHOBJICHHE

By ct: c

3anummure B Ta0MUIly BbIOpaHHbIE HHGPBI 10/ COOTBETCTBYOIMMU OykBaMi.OTBeT:

A|b|B

16. 113 nepeTnCIeHIEIX Cy K IEHHI 0 IpaBHIax padOTHI ¢ BEMECTBAMY B 1a00paTOpUK HOBITY BEIOEPUTE
BepHoe(bIe) CypkIeHue(s).

1) 3akKEHAYIO0 CIIAPTOBKY HEINb3S IEPEHOCHTH C OJIHOM MapThl Ha JAPYIYIO.

2) Tlpu momagaHuy Ha KOy Karlellb KUCIOTBI HYKHO 3a0HHTOBATH 3TOT Y4aCTOK KOKH.

3) Ilpu HarpeBanuu pactBopa MPOOUPKY C KUAKOCTBIO JIEPXKAT T0]] YIIoM B 45° U HAmpaB-NgrOT
TOPJIBIIIKO B CTOPOHY OT JIFOJICH.

4) Paboty ¢ KOHIIEHTPMPOBAHHBIMH PACTBOPAMH LIEJTOYH CIIEAYET MPOBOIUTH B PE3HHOBBIXIIEPYATKAX.
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Janumure B 10J€ 0TBETa HOMeEP(a) BEpPHOro(bIX) cyxaeHus(if).OTBeT:

17. Vcranosure coorsercrie MCXKIY ABYMS BCIICCTBAMU U PCAKTHBOM, C IMOMOIIbIO KOTO- POro MOXHO

PA3IMYKTb 3TH BEIIECTBA: K KAXKIOM MO3UINH, 0003HAUYeHHOH OYKBOI, MOA0EpHTE COOTBETCTBYIOIIYIO TIO3HIIHIO,
0003HaUECHHYIO IU(POLA.

BEHIECTBA PEAKTUB

A) KCl u BaCl 1) Na2SO4

b) CuSO4u CuCl, 2) NaOH
4) AgNO3

3anummre B Ta0MUIYy BbIOpaHHBIE LMQPBI 10/ COOTBETCTBYOMMMU OykBaMu.OTBET:

AlB|B
Omeemam k 3a0anysm 18, 19 sensemces yenoe uucio unu koneunas oecsimuynas 0poow.

3aoanus 18 u 19 evinonnsiomes ¢ ucnonvzosanuem ciedyue2o0 mexkcma.

18. Beumcimure B mporentax maccoByro nom0 azora B moueBuHe CO(NHy),. 3ammmmre wic- 0 ©
TOYHOCTBIO JIO LEJIBIX.

OtBeT: %.

19. PacrBop moueBuHBI ¢ MaccoBoil gojei 0,1% Hcmonp3yercs B KauecTBe BHEKOPHEBOM MOIXKOPMKH

2
tomatoB. [Ipu mogkopmkax Ha pactenus HaHocutcs 20 r azota Ha 100 M~ . CkoMb-KO rpaMMOB MOYEBHHbI HYKHO
3aTpaTUTh HA 3EMENbHBIN YYaCTOK TaKoH MIONIaabi0?
3amUIIITe YUCIIO ¢ TOUHOCTEIO 0 Lenblx. OTBET:
.

Yacme 2

20. Vcromb3ys METON MEKTPOHHOTO banamca, paccTaBbTe KOOUIMEHTE! B YPaBHEHHH PEAKIIH, CXeMa
KOTOpOW:

SO+ 12+ HO0 HI+HSO,
OHpeI[eJH/ITC OKHUCJIIUTCIIb U BOCCTAHOBUTCIIb.

21, Jlana cxema peBpalieHH:
{ XU Ca(OH).
CaCl, [ CaCOs

Hanummre MOJICKYJIAPHBIC YPABHCHUSA peaKuHﬁ, C IIOMOIIBI0 KOTOPBIX MOKHO OCYIICCTBUTH YKA3aHHBIC
MIPECBPAIICHHUA. [[Hﬂ NEPBOTO MPECBPANICHUSA COCTABLTC COKPALLICHHOC HOHHOC YpaB- HCHUC PCAKIIHH.

24 B copepxaHue




XUMUSA TOUKA !’POCTA

22. Tlpu 100aBICHAN K PACTBOPY THAPOKCHIA KaIHs ¢ MaccoBoil poreit menoun 10% u3- ObiTka pacTBopa
aurpara Menu (I1) obpasoBancs ocagok mMaccoii 9,8 r. Ompenenure Maccy uc- X0HOTO PacTBOPa IENOYH.

Hpakmultecmﬂ yacmo

JlaH pacTBop cynb(aTa MarHus, a TakxKe Habop CIEAYIOIINX PEAKTHBOB: [IMHK; COMIHASKUCIIOTA;
PacTBOPBI THAPOKCHIA HATPHUS, XJI0pya Oapus ¥ HUTPaTa Kasus.

23. Ucronb3yst TONBKO PEAKTHBBI M3 MPHBEICHHOTO IEPEUHS, 3aIMIIUTE MOJCKYISPHBIC YPaBHEHHS
JIBYX pEaKIHi, KOTOpble XapaKTepH3yIT XMMHYECKHE CBOICTBA CyNb(haTa MarHus,H YKOKUTE TPU3HAKA UX
TNpoTeKaHus (3amax ra3a, IBET 0CAJKa UM PacTBOpa).

24. TIpoBenuTe XMMHYECKHE PEAKIMH MEXTY CyTh(aTOM MArHHS ¥ BHIODAHHBIME BElle- CTBAMH B
COOTBETCTBUU C COCTABJICHHBIMU YPaBHEHUSMH pPEakluH, coOmofas INpaBuia TEXHH- KU 0€30MacHOCTH,
TIPUBE/IEHHBIE B HHCTpiLIKHI/m K 3aj1anuto. [IpoBepbTe, NpaBUIIbHO JIM yKa3a- Hbl B OTBETE Ha 3ajiaHue 23 Mpu3HaKu
npotekanus peakuuil. [Ipu He0OX0AMMOCTH IOMOTHUTE OTBET UIIM CKOPPEKTUPYITE €T0.

Kpumepuu ouenxu

Cucmema oyenusanus pabomol no xumuuYacmo 1

BepHoe BbimonHeHne kaxaoro u3 3aganui 1—3, 5—8§, 11, 13—16, 18, 19 ornenusaercs 1 6ammom.

3a MOJHBIN TIPaBUIIBHBINA OTBET Ha Kaxaoe u3 3afmanuii 4, 9, 10, 12 u 17 craButcs 2 Oanna; ecnu J0mMyIieHa
omHa ommOKa, TO OTBET oreHuBaercs B 1 Oamn. Ecnm momymens 1Be u Gosnee omuOKM WM OTBETa HET, TO
BeIcTaBisgeTCs 0 0asIos.

Homep 3ananus IIpaBuibHBIA 0TBET Howmep 3ananus IIpaBuiabHBIA 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

*HOp}II[OK CICI0BaHuA III/I(i)p B OTBCTC HC UMCCT 3HAUYCHUA.
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Yacmo 2

Kpumepuu oyenusanus binoiHeHus 3a0anuii ¢ paseeépHymoiM 0meemom

XUMUA

20. Vcronb3yst METOI 3NEKTPOHHOTO Oalamca, paccTaBbTe KOID(UIMEHTHI B YPaBHCHUHPEAKIIUH,

cxeMa KOTOpOH:
SOz + 12+ H00 HI+ HSOq4
Omnpenenure OKUCIUTENb U BOCCTAHOBUTEITD.

Couepmanne 0TBETA U YKa3aHHUA 110
OLCHUBAHHIO

Bbana
bl

JJIEMEHTHI OTBETA;
) C_l(_)ﬁTaBHCH BHGK_‘T_BOHHBIH Oarauc:

2e
1 Isg+2eﬂ 21

2) PaccraBieHsl Koa@(rb_' IMEHTH B ypaBHeHNH peakimi.SO2
+ 12+ 2H,0 = 2HI + H2S04

3) Yxasano, uto SOz (W cepa B CTENECHH OKUCIEHHs +4) ABIAETCS BOCCTAHOBHTE-TIEM,
a o] — OKHCITHTEIIEM.

Ortser HpaBI/IHBHHﬁ n HOJ'IHBII71, BKJIFOUA€T BCE€ HA3BAHHBIC BBIIIC JJIEMEHTHI

HpaBHHBHO 3aIIMCaHbl J1Ba DJICMCHTA OTBETA

HpaBHHBHO 3alMcaH OJWH 3JIEMEHT OTBETa

Bce »nemMeHTHI 0TBETa 3aMKCaHbI HEBCPHO UJIA OTCYTCTBYIOT

MaxkcumanoHolil bann

W O |~ (DD w

21. Jlana cxema mpeBpalICHHI:
X[Ca(OH),

CaCl,0 CaCOs

Hanuimre MOJEKyIAPHbIC ypPaBHEHHS DEAKUMid, C MOMOUIBIO KOTOPBIX MOMKHO OCYIIECTBHTh YKA3aHHBIE
npeBpareHus. [ nepBoro mpeBpalieHus CoOCTaBbTe COKPAIIEHHOE HOHHOE YpaB- HEHUE PEAKIIH.

Conep:kanue 0TBeTa H YKa3aHHs 10
OIeHHBAHHIO

Bann
bl

:‘)HeMeHTBI OTBCTA.

Hamucansr ypé}lBHeHI/I}I peaKIIHfI, COOTBCTCTBYIOHII/IG CXEME
[IPEBPALLCHUN:

1) CaCl, + Na2CO3=CaCOs + 2NaCl

2) CaCO; - CaO+CO;

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

COCT&I?.HCHOCCOEQZIH.[GHHOC VIOHHOE YPaBHEHHUE NIEPBOTO MPEBPAILECHHS:
+

OrBer HpaBHJ’IBHBIfI Hu HOHHLIﬁ, BKIIOYa€T BCC Ha3BAHHBIC BBILIC 3JICMCHTEI

HpaBI/IJ'H:HO 3alIUCaHbl TPU YPABHECHUA PCAKIINNA

HpaBI/IJ'H:HO 3allMCaHbl Ba YpaBHCHUSA PCAKINN

HpaBI/IJ'H:HO 3allMCaHO OAHO YpPaBHCHUC PCAKIIUU

Bce YPpaBHCHUA peaKuHﬁ 3allMCaHbl HCBCPHO WJIM OTCYTCTBYIOT

Maxcumanvnoiii bann

B == I o B S I B S T I
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22, Tlpu 100aBICHAN K PACTBOPY THAPOKCHIA KAMs ¢ MaccoBOi noieil menoun 10% u3- ObiTka pacTBopa
nurpara Menu (I1) obpasoBancs ocagok mMaccoii 9,8 r. Ompenenure Maccy uc- X0HOTO PacTBOPa IENOYH.

Couepmaﬂne 0TBETA U YKa3aHHUA 110 bana
OLCHUBAHHUIO bl

DJIeMEHTHI OTBETA:

1) CocraBieHo ypaBHEHHE PEaKIHH:

2KOH + Cu(NOs3)2 = Cu(OH), + 2KNO3

2) Paccuntano KOMMYECTBO BEMIECTBA THAPOKCH/IA KAs, 3aTPAYCHHOTO B PE3yIbTaTe
peaKIyu:

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

no ypasrenuio peakiun N(KOH) = n(Cu(OH),) - 2 = 0,2 mons

3) Onpenenena Macca pacTBOpa TUIPOKCHIA KaJIHs:

m(KOH) =n(KOH) - M(KOH) =0,2-56=112r

m p-pa =m(KOH) /1 -100=112:10-100=112r

OTBeT MpaBUIIbHBIN U MOIHBIN, BKIIOYAET BCE HA3BAHHBIE 3IEMEHTHI

HpaBHHBHO 3aIIMCaHbl 1Ba M3 Ha3BAHHBIX BBINIC 3JIEMCHTOB

HpaBHHBHO 3alIMCAaHO OJHO M3 HAa3BAHHBIX BBIIIC 3JICMCHTOB

Wl | DD W

MaxkcumanoHolil 6ann

Hpakmuqecmﬂ yacmo

Jlan pactBop xnopuna xenesa (1), a Takxe HabOp CIEAYIOMMX PEAKTHBOB: ME/Ib; CONMSHASIKUCIOTA;
PacTBOpBI THAPOKCH/IA HATPHUSA, HUTpaTa cepedpa 1 XJI0pu/a Kajus.

23. Vcronb3yst TONBKO PEAKTHBBI M3 MPHBEICHHOTO IEPEYHS, 3aIHIINTE MOJEKYISPHBIC YPaBHEHHS
JIBYX PEaKIid, KOTOpbIE XapaKTepu3yIT XUMHYecKhe cBoicTBa xmopuma skene-3a (I11), u ykakure npusHaku
X MPOTEKaHus (3amax rasa, BET 0CaJKa U PacTBOPA).

Coaep:xaHue oTBeTa U YKa3aHUSA 110 bana
OlleHHBAHHIO bl

ONeMEHTHI OTBETA:

ONeMEHTH OTBETA:
CocraBeHsl YPaBHCHHUA ABYX eaKHHﬁ, XapaKTCPU3YIOIINEC XUMNYICCKUC
CBOMCTBA XJIOpHJa KCJIC3a " y 1 YKa3aHbI IIPU3HAKYU UX ITPOTCKAHKUA:

1) FeCls + 3AgNOs = Fe(NO3)s + 3AgCIT

2) BBIMaieHHE 0€JI0r0 TBOPOKUCTOTO 0CAJIKA;
3) FeCl; + 3NaOH = Fe(OH)s! + 3NaCl
)

4) Bbimazienue Oyporo ocaaka

OrBer HpaBHJ’IBHBIfI Hu HOHHLIﬁ, BKJTIOYA€T BCC HA3BAHHBIC SJICMCHTHI

HpaBI/IJ'H:HO 3allUCaHbl TPU 3JICMCHTA OTBCTA

HpaBI/IJ'H:HO 3alrCaHbl IBa 3JICMCHTA OTBCTA

HpaBI/IJ'H:HO 3alIUCaHO OJWH JJICMCHT OTBETA

Bce anemeHThI 3anucaHbl HEBCPHO WK OTCYTCTBYIOT

B == I i N S T R 6 i I

Maxcumanvnoiii bann

B copepxaHue 27




TOUKA !'POCTA

XUMUA

24, TlpoBeauTe XMMHUECCKHE peakiud Mexmy pactBopom xmopuma kenesa (III) u BeiOpaH- HbIME
BEIIECTBAMU B COOTBETCTBUM C COCTABJICHHBIMH YpAaBHEHWSAMH DEAKIMH, coOMofas Ipa- BUIA TEXHHKH
0e3zomnacHocty. [IpoBepsTe, MPABUIILHO JIM YKa3aHbI B OTBETE Ha 3aJjaHue 23MPH3HAKH IIPOTEKAHHS PEaKIHil.

[Tpu HEOOXOAMMOCTHU JOTIONHUTE OTBET MM CKOPPEKTUPYUTE €T0.

Copep:xaHne 0TBeTa M YKa3aHHUS MO Bana

OllCHHBAHHIO bl
XUMHYECKUI IKCIEPUMEHT BBIIONHEH B COOTBETCTBUM € HHCTPYKLUEHK
3aaHuIo 24:
+ 0TOOp BEIIECTB MPOBEAEH B COOTBETCTBUM C MyHKTaMu 3.1—3.5 uHCTpYKUMY;
* CMEIIMBAHKE BELIECTB BBIONHEHO B COOTBETCTBHM C MyHKTaMu 3.6—3.8 HHCTpyKUMH
XUMHYECKUH SKCTIEPUMEHT BBITIOIHEH B COOTBETCTBUM C TIPABHIAMH TEXHUKU 0€30Mac-HOCTU 2
[IpaBuia TexHuKK 0€30MaCHOCTH HApYIIEHb! PU 0TOOPE MM CMEIIMBAHUH BELIECTB 1
[IpaBuna TexHuKn 6€30MACHOCTH HAPYLIEHBI KaK MpH 0TOOpE, TaK U TIPU CMENIMBAHUK 0
BEI[ECTB

Maxcumanvuvlii 6ann 2

IIpu napywenuu npasun mexuuxu 0e30nACHOCMU, KOMOpOe MOJcem Hanecmu yujepo
300p0BbI0 CAMO20 IK3AMEHYEMO20 Ul OPY2UX YUACMHUKOB DK3AMEHA, IKCHepm 005~ 3aH
NPeKpamumy 6bINOIHEHUE IKCNEPUMEHMA 00y UaIOWUMCS

MaxkcumaibHoe 4Hc/i0 0a/1/10B 32 BbINoJHeHHe padoThl = 40.

28
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TOUKA \fpocm

Xnmuns
TemaTnyeckoe nmaaHupoBaHue
TemaTuyeckoe MIAHUPOBAHHE MaTepHaia B 8 Kiacce
Ne T Koua-Bo Hcnoab3oBanue
ema Coaepixkanue IleaeBas ycTanoBKa ypoka [lnanupyembie pe3yabTaThl
n/n 4acoB 000py10BaHUS
1 | Meroner no3Hanus B | Ilpakrnueckas pa6ora Ne 1 3HAKOMCTBO ¢ OCHOBHBIMU 1 VMeHue nomnbp30BaThCs Harpe- Jlatunk  Temmepa-
XHMHH.  OKCICPH- | «3yueHne CTPOCHHA TTa- METOJIaMH HAayKH BaTeNbHBIMH PUOOpaMu Typsl  (TepMomap-
MEHTAJIbHBIE OCHO- MEHHY HBIi), CIUPTOBKA
BbI XMUU
2 | Meronsl mo3HaHus B | JlaGopaTopHblii onbrr Ne 1 3HAaKOMCTBO C OCHOBHBIMU 1 Omnpenensarb BO3MOKHOCTh Jlatunk  Temmepa-
XHMAA.  OKCIEPH- | «J[0 KaKoif TeMIepaTyphl METOaMH HayKH TIPOBEICHUA PEAKIHA U TPO- Typel  (TepmMomap-
MEHTAaJIbHBIE OCHO- MOJKHO HATpETb BelIe- IIeCCOB, TPEOYIOIIMX HArpe- HBIi), CIUPTOBKA
BbI XMUU CTBO?» BaHUS
3 | Mertozpl no3Hanus B | JlaGopatopHsii onmbir Ne 2 Jlatb mpesicTaBiaeHue 0 1 VmMenune BeiOupath mpuOopsl 11 | JlaTuuk Temmepa-
XHMAA.  OKCICH- | «M3MepeHue —Temmeparypbl | TOYHOCTH H3MEpeHHIi - TIPOBEICHHS U3MEPEHHUI, TYpbI IUIATHHO- BBIN,
MEHTAIIBHBIE  OCHO- | kyreHus BOXbI ¢ TOMOIIbEO | POBBIX IATYMKOB M aHANO- TpeOYIOMKX TOYHOCTH MOKa- TEPMOMETD,
BbI XUMHUHU JaTYMKA TEMIIEPATYPHI 1 TOBBIX HpI/I60p0B 3aHUU. SJICKTpUICCKad
TEPMOMETPa IUINTKA
4 | Merozpl no3sauus B | JlaGopaTopHblii ombiT Ne 3 Cdopmuposars npescras- 1 3HaTh NPOLECCHI, IPOTEKAr0- Jlatuuk  Temmepa-
XUMHH.  OKCICPH- | «OmnpeseneHne TeMiepary-pel | JICHHE 0 TeMIeparype 1IMe TIPH [IABICHUH BEIIECTBH | Typhl  (TepMomap-
MEHTA/IBHBIC ~ OCHO- | [paBlIeHHS H KPUCTAN- TIaBICHHUS, 00PATUMOCTH VX KPHUCTALIM3ALUN HbIi1)
BbI XUMHUHU JIU3AIMHI METaJUIa IJ1aBJICHUA U KpUCTAJIIU3a-
1107041
5 | [NepBoHauanbHbIe JlabopartopHsiii ombiT No 4 OKCHepUMEHTaIbHOE 1 YMeTh 0TIIMYaTh BOAOMPO- JlaTuuk smekTpo-
XMMHYECKHE TIOHS- «OmpeeeH e BOIOMpo- OIIpe/IeTIEHUE IUCTHILIH- BOJIHYIO BOZY OT AMCTHILTHPO- HPOBOAHOCTH,
s, HCTHIC BEILE- | BojHOl 1 JMCTIULTHPOBAH-HOI | POBAHHOI H BOLOIPOBO- BAHHOM, 3HaTh, IOYEMY [IJIA m¢poBoit Mu-
CTBa U CMECH BOJIBI» JTHOM BOJIBI TIPOBEIEHHS SKCIIEPUMEHTOB KPOCKOTI
HCTIONB3YIOT IUCTHILIPOBAH-
HYIO BOZY
6 | INepBoHauanbHbIC JleMOHCTpaIMOHHBIH HKC- N3yyenne XuMUYECKHX SAB- 1 YMeTh 0TIHYaTh Gu3nyecKue Jlaruuk Temmnepa-
XMMHYECKHE TTOHS- nepument Ne 1 «Brinene- JICHUI TIPOLIECCHI OT XMMHYECKHX pe- TYpBI ILIATHHOBbINA
THs. Gu3MyecKre U | HUE U TMOTNONICHHE Tel- Jia — aKIun
XMMHYECKHUE SBIIE- NpU3HAK XUMUYE-
HUSA CKOM peaKLuim»

vi150d '5 VihOL
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TE

Ne Koia-Bo Hcnoab3oBanue
Tema Coaepixanue IleseBas ycTanoBKa ypoka [lnanupyembie pe3yabTaThl
n/n 4acoB 000py10BaHUS
7 | TepBoHauanbHbIE JIeMOHCTpaLMOHHBIN 3KC- N3yuenvie sBneHui npu 1 3HaTh, 4TO IIPH NPOTEKAHUH [pubop mns
XMMHYECKUE TTOHS- nepumeHT Ne 2. «Pasnorke-Hue | pa3noXeHHH CIOKHBIX Be- PEaKIMid MOJIEKYJIbI BEIIECTB OIIBITOB C 3JIEK-
tust. [Ipocteie u BOJIBI JIEKTPUYECKUM TOKOMY | IIIECTB Pa3pyLIAIOTCS, @ ATOMBI CO- TPUIECKUM TOKOM
CJIOKHBIE Bellle- XPaHSIOTCA (71 BENIECTB €
CTBa MOJIEKYJIIPHBIM CTPOEHHEM )
8 | IMepBoHauanbHbIC JleMOHCTpalOHHBII 3KC- OKCTIepUMEHTANTbHOEe  JIOKa- 1 3Hath hopMymHpPOBKY 3aKoHaH | Bechl anekTpoH-
XMMUYECKHUE TTOHS- mepument Ne 3. «3akoH co- 3aTeNbCTBO JASUCTBUS 3aK0-HA YMETb MPUMEHSTD €T0 Ha HbBIE
THS. 3aKOH COXpa- XpaHEHHUS MACChl BE- IECTB) TpaKTUKE, P PELICHUN pac-
HEHHs MacChl Be- YETHBIX 33]1a4
IECTB
9 | Knaccel Heoprauu- | JIeMOHCTDAIMOHHBIA ~ 9KC- | DKCICPUMEHTATBHO — OTpe- 1 3Hath 00BEMHYIO T0ITHO CO- [pubop mst
YeCKHX COeMHE- nepument Ne 4. «Ompene- | OenuTh COZEpKAHHE —KHUC- CTaBHBIX 4acTel BO3yXa OTIpe/IeTIEHHS CO-
Huil. CocTas BO3- JIEHHE COCTaBa BO3IyXa» JIOPOZIa B BO3JyXeE CTaBa BO3/yXa
ayxa
10 | Knaccer Heopranu- | IIpaxtudeckas pabora Ne 2 CuHTE3 COM U3 KUCIOTHI 1 1 Ywmerb npoBoauts npocteii- nme | Ludposoit mu-
YeCKHX COeIMHE- «ITonydeH e MeIHOTO Ky- OKCHJIa MeTajlia CUHTE3bl HEOPTaHMYe- CKHX KPOCKOII
Huil. CBolicTBa opoca» BELIECTB C MCIIOJIb30BA-HUEM
KHUCJIOT. MHCTPYKLHH
11 | PactBOpHI JlaGoparopHbiii ombIT Ne 5 WUccnenoBath  3aBUCHMOCTB 1 merts npezicTaBieHye o pas- Jlatuuk Temmepa-
«VI3yueHnue 3aBHCHMOCTH pacTBOPUMOCTH ~ OT ~ TeMIle- HOM 3aBUCUMOCTH PacTBOPH- TYpBI ILTIATHHOBBINA
PacTBOPUMOCTH BelIeCcTBAOT | PATypPhI MOCTH BEIICCTB OT TEMIICPA-
TEeMIIEPaTypbD» TYpeI
12 | PacTtBOpHBI JIaGoparopHsiii ombIT Ne 6 [Toka3aTh 3aBUCUMOCTD 1 YMeTb UCTIOB30BaTh HH(PO- Ludposoit Mu-
«Habmosienue 3a pocTom pacTBOPUMOCTH OT TeMIIe- BOM MHKPOCKOI /Ul U3y4e- HUS | KPOCKOII
KPUCTAJUIOBY» paTyphbI (pOpMLI KPUCTAJII0B
13 | PacTBopHI. JlaboparopHbiii ombiT Ne 7 CdopMupOBATH MOHSATHS 1 Wwmers mpencraBnenue o pas- | Jlarduk temmepa-

«IlepechleHHbI pac-TBOP»

«pa30aBIeHHbII pacTBOPY,
«HACBIIEHHBIN PacTBOP,
«TIEPECHILIEHHBII PACTBOP»

JUYHOH  HACHIIIEHHOCTH pac-
TBOpa pacCTBOPACMBIM  BCIIC-
CTBOM

TYpbI TUIATHHOBBIH

BEUWUX

vV130d '5 VIhOL
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[podosxeHue

IIpooonsicenue
Ne T Koua-Bo Hcnoab3oBanue
ema Coaepixkanue [leneBast ycTanoBKa ypoka [lnanupyembie pe3yabTaThl
n/n 4acoB 000py10BaHUS
14 | PacTBOpBI [Ipaktrueckas padora Ne 3 CbhopmupoBath  MpeCTaB- 1 VMeTh onpeneniTh KOHIEH- Jlatuuk onruye-ckon
«Onpe;ielieH e KOHIIeH- JNEHHE O KOHLEHTPAUH Be- TpaLHIO PacTBOPa, HCHOMb3YS TJIOTHOCTH
TpAIUHU BEIECTB KOJOPH- mecTBa U KOJUYECTBECHHOM HHCTPYKIUIO
METPHYECKUM T10 Kalmopo- aHAJIN3C
BOYHOMY IpauKy»
15 | Kpucramnoruapa- JlaboparopHsrii ombiT Ne 8 CdopmupoBath TOHATHE 1 3HaTh CMOCOOHOCTH KpHCTAT- JlaTunk Temmepa-
ThI «Ompezienernne Temmepary-pal «Kpucramnoruapar» JOTHAPATOB Pa3pyIIaThCsA MpU TYpBI IUIATHHOBBIN
Pa30KEHUS KPUCTAI- HarpeBaHnn
JIOTUIpaTa
16 | Knaccel Heoprann- | IIpakthdeckas pabora Ne 4 Cdopmuposarts npejcTas- 1 Ymets onpenenats pH pac- Hatunk pH
YECKUX COCANHEC- «OnpeHeHeHHe pH pacTBO-poB JICHUE O pH CpEabI KaK Xa- TBOPOB
guit. OcHOBaHMA KUCJIOT U menoqeﬁ» PAKTEPUCTUKH KACIIOTHO-
CTH pacTBOpa
17 | Knaccel Heopranu- JlaGoparopHbiii omsIT Ne 9 CdopmupoBaTh ipecTaB- 1 [Ipumenats ymenus 1o ompe- | Jlatuuk pH
YeCKHX COeIMHE- «Onpenenenne pH pas- JIEHUE O IIKaJE P menenuto pH B mpakTuueckoit
Huit. OcHoBaHuA JIMYHBIX CPE» ACATCIIbHOCTHU
18 | Kuaccel Heopranu- JIaGoparopHsiii ombiT Ne 10 OKCIepUMEHTANIBHO JIOKa- 3aTh 1 [Tonumars cymHocTs npouec-ca | atuuk pH, nosa-
YEeCKHX COeIMHE- «PeaKius HefiTpai3a- iy, | XUMHUCCKHE CBOHCTBA HEHUTpaNn3auuu u puMe-HATh TOp 00BEMA KHJT-
HUH. XUMHYECKHIEe JIeMOHCTPALHOHHbIH OCHOBaHMI TIPOLIECC HEUTpaIK3a- LUK Ha KOCTH, OI0peTKa,
CBOHUCTBA OCHOBA- HKCTIEPUMEHT No 5 «OcHo- IIPAKTUKE JAaTYUK TEMIICpa-
HUH Banus. TeroBoit adhdext TYpbl IUIATHHO- BBIN,
PeaKIy TUIPOKCHIA Ha- TPHS AaT4HK JaB-JICHAS,
C YITIEKUCIIBIM Ta30M» MArHUT- Hast
Melanka
19 | Cgoiicta Heopra- JlaboparopHbiii ombiT Ne 11 Hcnons30BaTh m0Iy4eH- 1 YMeTh ONpeeniTh KUCIOoT- Hatunk pH

HUYECKUX COEIN-
HEHUHN

«Onpeﬂeﬂe}me KHCJIOTHO-CTH
IIOYBbI»

HBIE 3HaHWSA JUIA OIpe/ie-
JIEHHS KUCIIOTHOCTH pac-
TBOPOB

HOCTB IIOYB

vid0od '5 VhOL
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Ne Koux-Bo Hcnoas3oBanue
Tema Conepxanue IleseBas ycTaHoBKa ypoka [lnanupyembie pe3yabTaThl
n/n 4acoB 00opy/n0BaHus
20 | Xummueckas cBA3b | J[eMOHCTPALMOHHBIH OIBIT [Toka3aTh 3aBHCUMOCTb 1 YMeTb onpeaenaTh TUI KpH- Jlatuuk Temmnepa-
Ne 6 «Temneparypa Iias- (M3MYECKUX CBONCTB Be- CTAIUTMYECKUX PEIIETOK TI0 TYpHI IIATHHO- BBIH,
JICHHSA BEIIECTB C PASHBIMI MIECTB OT THIA XUMUYECKOH TeMIEepaType TIaBIeHHS JATYHK TeM-
TUIIaMHU KPUCTATUIMYECKHUX CBA3U TIEpaTypel TEPMO-
PELETOK» [apHBIN
TemaTnueckoe naanupoBanue yueOHoro Mmatepuajia B 9 kiacce
Ne Tema Conepxanue IleaeBas ycranoska ypoka | Koa-po | Ilnanmpyembie pesyastarsl | HMcmosb3oBanue
n/n 4acoB 000py/10BaHUA
1 | Teopus IEKTPO- JIeMOHCTPALIOHHBIN OIIBIT [Tokasatk, 4TO pacTBOpe- 1 3HaTh, 4T0 pacTBOpe- Jlaruuk Temmepa-
JIATUYECKON OUCCO- No 1 «TemoBoi 3(1)(1)CKT HUEC BCUICCTB UMECT pﬂl;l HUE — (I)I/ISI/IKO-XI/IMI/IIIGCKI/Iﬁ TYpPHbI INTATUHOBBIM
ouanun pacTBOpEHUs BEIIECTB B MPHU3HAKOB XUMHUYECKOU npouecc
BOJIEN peaxnnn
2 | Teopus amekTpo- [pakruyeckas pabora Ne 1 BBenenue noHATH «3nek- 1 VMeTh 3KCepUMEHTAIIBHO JlaTuuk smexTpo-
JTUTHYECKON JIUCCO- «DIIEKTPOMHTHI H HEAIEK- TPOIUTY U «HENIEKTPO- JTUT» OIPENIENATH JEKTPOIUTHI U HPOBOJAHOCTH
IVZEN20Y TPOJIUTHI» HE3JIEKTPOJIUTHI
3 | Teopus amekTpo- Jlaboparopmbiii ombiT Ne 1 CdopmupoBats mpe/cTas- 1 3HaTh, KaKoe BIMSHUE OKa- JlaTuuk smekTpo-
JTUTHYECKOH JIUCCO- «BIHsHIE pacTBOPHTEIIAHA JIEHUE O BIMSHUU PacTBO- 3bIBa€T BOJA HA JAMCCOLMA- POBOJAHOCTH
IVZEN20Y JIHCCOLMALIION pHTENA Ha TUCCOLUALIIIO LU0 BEIECTBA
3IIEKTPOJIUTA
4 | Teopus smeKTpo- JlaboparopHbiii ombiT Ne 2 OKCTepUMEHTATBHO BBECTH 1 VMeTb onpeeniTh CUIbHbIE U JlaTauk smexTpo-

JIUTHYECKOI Jwcco-
uuanyuy. CuiibHbIE U
crnabble 3MEeKTpo-
JIUTHI

«CuibHBIE U clTabbIe JNeK-
TPOJIUTBI»

TIOHSATHE «CIA0BIH JNIeK-
TPOJIUT»

cna0bIe SJICKTPOJIUTHI C I10-
MOUIBIO JaTYMKa SJICKTPOIIPO-
BOJHOCTH

MMPOBOAHOCTH

BEUWUX

v150d '5 VIhOL
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IIpooonsicenue
Ne Tema Conepxanue IeneBast ycranoBka ypoka | Kon-so | Ilnmanupyembie pesyabrarsl | HMcmosas3oBanue
n/n 4acoB 00opyn0BaHUs
o ”.
5 | Teopwus amekTpo- Jlaboparoprbrii ombiT Ne 3 CdopmupoBath mpezcTas- 1 3HaTh 3aBUCHMOCTB JIEKTPO- Jlatuuik 3nmekTpo-
JUTIYECKON JINCCO- «3aBHCHMOCTb HMEKTPO- JICHUE 0 3aBHCUMOCTH TIPOBOTHOCTH PACTBOPOB OT MPOBOHOCTH
oruanun TPOBOAHOCTH PACTBOPOB SJICKTPOIPOBOIHOCTH pac- KOHICHTpAallui HOHOB
CUJIbHBIX JIEKTPOJIUTOB OT TBOPOB OT KOHLICHTPALN
KOHLIEHTPALlK HOHOB) HOHOB
6 | Teopus smexTpo- [Ipaktryeckas padora Ne 2 3aKpenuTh MPeCTaBICHHUED 1 VMeTh SKCTIEPUMEHTATTEHO JlaTuuk smexTpo-
JUTIYECKON JINCCO- «Orpe/ieeH e KOHIICH- 3aBHCUMOCTH HJIEKTPO- OTIPE/IETATH KOHIIEHTPAIIHIO MPOBOHOCTH
ouanun TpaIyy COJH TI0 HJEKTPO- MMPOBOJHOCTHU paCTBOPOB OT C0JIK B pacTBOPE C IIOMOIIBIO
MPOBOJHOCTH PACTBOPA» KOHICHTPALMA HOHOB JMaT4rKa SJICKTPOIIPOBOAHO- CTH
7| Teopus 3meKTpo- Jlabopartopusrii ombIT No 4 UccnenoBatb  0coOeHHOCTH 1 [IpumeHaTh 3HaHMA O peak- | JlaTduk amekTpo-
JTUTHYECKOH JIUCCO- «B3anMozielicTBie  rupok- | MPOTCKAHHS — PEAKUMH  HEi- LMY HeWUTpalM3alid B UHBIX | POBOJHOCTH,
ouanuvm. cuza 6apHﬂ c CepHoﬁ kuc- | TpaJIrU3alu YCIOBUAX H034aTop 00BéMa
Peakuuy nonsoro TIOTOI KUJKOCTH, O10-
oOMeHa peTka
8 | Teopus amekTpo- JlaboparopHbiii ombiT Ne 5 DKCIepUMEHTAIIBHO TOKa- 1 3HaTh, 4TO BCE pacTBOpUMBbIE B | JlaTdmk smekTpo-
JTUTHYECKOH JIUCCO- «O6pasoBatme coneil au- 3aTh 00pa30BaHUE HOHOB BOJE CONM SBISKOTCS CHIb- | POBOJHOCTHU
IVZEN20Y MOHUSI» TPY PEAKLMK aMMHUaKa C HBIMHU JIEKTPOIUTAMH
KUCIIOTaMU
9 | Xumuueckue peak- | JlaGoparopHsiii omsir Ne 6 N3yuenne oKUCIUTENbHO- 1 Wwmets nipescTaBnenue o te- Jlatuuk Temmnepa-

L.
OKHUCIUTENBHO-
BOCTAHOBHUTEb-
HEBIE PEAKIIIN
(OBP)

«M3yyeHne peaxuuy B3au-
MOJEHCTBHA Cynb(uTa Ha-
TpUS C TEPOKCHAOM BOJO-
pona»

BOCCTAHOBUTCIIbHBIX IIPO-
ECCOB, MPOTCKAOIINX C
BBIJICIICHUEM SHCPTUHA

TIOBOM 3 (eKTe OKucIH-
TeJIbHO-BOCCTAHOBUTEIBHBIX
peaxumn

TYpbI TUIATHHOBBIH

BEUWUX
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Ne Tema Coaepixkanue Ileaesas ycranoska ypoka | Koa-Bo | Ilnanupyembie pesyastarsl | HMcmoib3oBanue
n/n 4acoB 00opy/n0BaHUs

10 | Xumuyeckue peak- JlaGoparopusiii ombiT Ne 7 Jlokasath, 4TO B mpolecce 1 Wwmets npencraBnenus o pas- Hatunk pH

. OBP «M3menerne pH B xone nporekanus OBP  Bo3moxk- JIMYHBIX TIPOJYKTAX OKUCIIH-
OKUCIIUTEILHO-BOCCTAHO- HO 06pa30BaHI’Ie KHUCJIOTBL TCJIbHO-BOCCTAHOBUTCIIBHBIX
BUTEJIbHBIX PEAKIUiD) HJI IICJI04H pcaKnnn

11 | Xumnueckue peak- JlabopatopHbiii omsiT Ne 8 KommuectBenHo 0xapakTe- 1 3HaTh, 4TO METAIUTHI SABIAIOT- ¢ | JaTymk Hampsike-

. OBP «CpaBHHTEIIBHAS XaPaKTe- PU30BaTh BOCCTAHOBHTENb-HYIO BOCCTAHOBHTEIIMH C pa3- HOM | HUS
PUCTHKA BOCCTAHOBUTEIb- CIIOCOOHOCTH METAJI- JIOB BOCCTAHOBUTECIIBHOU CIIO-
HOM CTIOCOOHOCTH MeTall- COOHOCTBIO
JIOB»

12 | Xumudeckne peak- | JleMOHCTpaIMOHHBIE OMbI- ThI | W3y4uTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCHMOCTbh CKOPOCTH [Ipubop mns ui-
. Ckopocts xu- | No 2 «M3yuenuwe BiusA- HUA | POCTH PEAKUMH OT pa3iIdy- PEaKIUK OT Pa3IMYHbIX (PaK- JIOCTPALINH 3aBU-
MHYECKO! PeaklMu | pasiuyHbX  (aKTOpoB Ha | HBIX (aKTOpPOB TOPOB — TEMIIEPATYPBI, KOH- CUMOCTH CKOpPO- CTH

CKOPOCTb PEAKLIMI) LIEHTPALMH PEATHPYIONIKX Be- XHUMUYECKOH
IIECTB, KaTAIM3aToOpPa, IIPUPO-Ibl | PEAKIMU OT YCIIO-
BELIECTB, IIOMIAN BUI
CONPHKOCHOBEHHS BELIECTB

13 | HemeramisL ["ano- JleMOHCTPAIMOHHBIH OIIBIT OKCIepUMEHTABHOE H3Y- 1 3Hath pU3NUECKUE U XUMHYE- Annapat 1714

TE€HBI Ne 3 «M3yuenne dusuye- yeHne (U3NYECKUX U Xu- CKH€ CBOWCTBA raJIOreHOB. TIPOBE/ICHNUS XH-
CKYX 1 XUMHYECKHX MHYECKUX CBOMCTB XJIOpa VMeTb 3anuchiBaTh ypaBHe- HUS | MUYECKUX MpO-
CBOHCTB XJIOpay PEaKIii TAIOTEHOB C Me- nieccoB (AITXP)
TaJllIaMU, HEMETAIIAMH, HX
Pa3NMYHYIO0 OKUCIUTENIBHYIO
CIIOCOOHOCTh
14 | T'anorensr [Ipaktuyeckas padora Ne 3 Onpemenuts  copepxaHue 2 VMeTh NpUMEHATh HOHOCE- Jlatuuk xnopua-
«Onpesienenne cofepxka-aus | XIOPUI-HOHOB B HCCIe]Ly- JNIEKTUBHBIE IATYUKH HOHOB
XJIOPUJ-HOHOB B ITUTHEBOU CMBIX PaCTBOpaxX

BOZIE»

BEUWUX

vV130d '5 VIhOL



9€

VHEXJT0D g

[podosxeHue

IIpooonicenue
Ne Tema Conepxanue IeneBast ycranoBka ypoka | Kon-Bo | Ilmanupyembie pesyabrarsl | Hcnoab3oBaHue
n/n 4acoB 000py10BaHUS
15 | CepoBomopon, JleMOHCTPAIMOHHBIH OIIBIT: N3yunth nabopatopHbie 1 3nath nabopaTopHsie croco- Ol | Ammapart s
cynbhuIbI «ITonyueHne cepoBOIOPo-a 1 | COCOOBI MOMYUCHIS Cepo- TIOITyYEHHS CEPOBOAOPO- 11, €10 | TPOBEJCHUS XU-
U3YUYEHHUE €T0 CBOVCTBY. BOZIOpOAa, €ro CBOMCTBA U (1)PI3I/I‘ICCKHG U XUMH- YECKUE MHUYCCKHUX pCaK- IUKn
J1aGopaTopHBit OMBIT: cBoiicTBa Cynb(uI0B CBOWCTBA. YMETH PO-BOAUTH (AIIXP), npu-6op
KAUeCTBEHHBIC PEAKIMN Ha IS TIONTyYe- HUs
«CuHTe3 cepoBOI0po/Ia.
KaquTBCHHI;)IB peaﬁunn Ha CEPOBOJIOPOJL U COMH {(&1303 WJIH anmapar
CepOBOJIOPOJTHON KHUC- JIOTHI, VI
CepOBOJIOPOJI 1 CYJIb(U- AbI»
POBOJOPOA M CyITb(hH- 2 COCTaBIIATh COOTBET- CTBYIOLI[HE
YpaBHEHHUS XMMH- YECKUX
peakIuit
16 | Hemeramibl. Oken- | JleMOHCTPAaUMORHBIIA OIBIT U3y4uth CBOWCTBA CEPHHU- 1 3HaTh U3MYECKUE H XUMHUYE- Annapar s
7ibl cepbl. CepHu- Ne 4«M3yueHue cBOHCTB CTOTO rasa CKHE CBOICTBA CEPHUCTOTO ra3a. | MPOBEJCHUA XU-
CcTas KUCIoTa CepHHCTOTO a3a I CepHI- YMeTb 3aNUCHIBATH YPABHEHAS | MHYECKHX Peak-Iuid
CTOM KHCIIOTEDY peaxIuii ra3a ¢ BOjIOi, CO (AITXP)
1eI0YaMu
17 | Hemeramnsl. Am- JlaGoparopHbiii ombIT Ne 9 OKCIepUMEHTAIBHO JI0Ka- 1 3Hath, YTO PacTBOpP aMMHAKaB JlaTuuk smekTpo-
MHaK «OCHOBHEIE CBOMCTBA aM- 3aTh MIPUHAIEKHOCTD pac- BOJI€ — CIA0BbIii HIEKTPO-JIHT. HPOBOTHOCTH
MHUAKa TBOpa aMMHaKa K cliabbM YMeTh ompenensith 3To
ANEKTPOIUTAM CBOICTBO C MOMOILBIO aT4H-Ka
3MEKTPOIPOBOIHOCTH
18 | Oxkcun azora (IV) JIeMOHCTpAIMOHHbIE OTBI- ThI: | M3y4lTh MPOMBIILUICHHBIE U 1 3HaTh NIPOMBILILICHHBIC U Ja- Tepmopesuctop-

«[TonyueHue oxcuza a3ora
(V) 1 u3yueHne ero CBOUCTBY;
«OKHUCTIeHHE OK-CHJTa a30Ta
(11) o oxcunma asora (IV)»;
«B3aumogeii- cTBHe OKcUaa
asota (1V) ¢ Bojoit 1
KHCI0POJIOM, TI0-TTyYeHH e
a30THOM KHCIIO- ThI»

1a00paTopHBIE CIOCOOBI
TOJIyYEeHUS] OKCHJA a30-

Ta (IV), ero cBoiicta, npu-
MEHEHHE B IPOU3BOJICTBE
a30THOM KHCIIOTBI

OopaTtopHbIe CII0COOBI MONY-
uenus okcuza asora (IV), ero
(u3nYECKIE U XUMUUECKHE
CBOICTBA. YMETh COCTABIATh
COOTBETCTBYIOIIHME YPABHEHHS
XUMHYECKHX PEAKIIHH.
YMeTb 00BACHATh HQ/I/IMGHC-
Hue okcuna asota (IV) B mpo-
M3BOJICTBE a30THOM KHCIIOTHI

HBIH JIATYHK TEM-
TepaTypsl, AATUHK
pH, natuuk smex-
TPOIPOBOIHOCTH,
anmapar s mpo-
BEJICHHUSA XMMHYe-
CKUX PeaKIui
(AITXP), marauT-
Has MeIIajaKa

vi150d '5 VihOL
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SMHEXJ3T0) g

LE

IIpooonsicenue

Ne Tema Conepxanue IeneBast ycranoBka ypoka | Kosn-go | Ilnmanupyembie pesyabrarsl | HMcmosas3oBanue
n/n 4acoB 00opyn0BaHUs
19 | Asornas kucnotau | IlpakTuueckas pabora Ne 4 OKCIEPUMEHTANBHO OIIpe- 2 VYMeTh HCTONb30BaTh HOHOCE- Jlatuux HuTpaTt-
€€ CoJIn «OnpelIeHeHHe HUTPAT-MOHOB B JCJIUTD COACPIKAHUC HU- TPAT- JICKTUBHBIC JaTYUKHU JIA HOHOB
NUTATENIEHOM PACTBOPEN HOHOB B paCTBOpax OnpeicIcHrud HOHOB
20 | MuHepasbHbIe JlaGoparopusiii ombiT Ne 10 | DKCIIepUMEHTaNBHO Pasiu- 1 YMeTh JKCIIePUMEHTATHHO JlaTank smexTpo-
yno0peHus «Ormpeenenne aMMuay- Hoif | 4aTb MOUCBHHY M MHHe- OTIPE/IENATH MOYEBUHY MPOBOJHOCTH
CEeJUTPBI U MOYEBUHBI» PaJIbHBIC YI00pEHUA
21 | Metannst. Kais- Jlaboparoprbrii ombiT Ne 11 OKCIepUMEHTATBHO yCTa- 1 3HATh CBOWCTBA COCMHEHUI JlaTuuk smexTpo-
i, CoeTMHeHus «BsaumonieiicTBe  m3BecT- | HOBHTH 00pasoBaHue KaJIbIUS U €T0 3HAUCHHE B MPOBOHOCTH,
KaJIbIIUs KOBOU BOJIBI C YTJICKHCIBIM CpEAHCHU U KUCJIOU COTIA MpPUPOJIE U XKU3HU YCTOBCKA MAarHuTHas me-
razom» LaiKa, mproop
IS TIOTTYYEHHUS
Ta30B WM amMa-par
Kumnna
22 | MeramibL XKene3o | JlaGoparoprbiii ombit Ne 12 Uccnenoats npouece 1 3HaTh, YTO MpoIecc Koppo- 3un | J{aTduk JaBieHus

«Oxucnenne xeme3a BO
BJIQXXHOM BO3YXE»

3NETPOXUMHYECKOI KOppo-
311 XKene3a B BO3IyXe

METAJLIOB TNpOTeKaeT B
MPUCYTCTBUM BOIBl M KUCIO-
pona. 3HaTh (DaKTOpBI, YCKO-
PAIOIIHE TIPOLIECC KOPPO3UH

BEUWUX
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