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1.KoMmnjiekC OCHOBHBIX XapPAKTEPHCTHK AO0NMOJHUTEIbHOMI
o0meo0pa3zoBarenbHOi mporpamMmmel «IIpakTHyeckass XuMus»

1.1 IosicHUTEIbLHAA 3ANMUCKA

Pabouas nporpamMma coctaBiieHa Ha OCHOBE:

-Konuenuus npenogaBanusi yaeOHOTO MpeIMeTa « XUMHUS»;

- Meroanueckoe nmocobue "Peanuzaius 00pa3oBaTeIbHBIX MPOTPAMM IO XUMHUU C
HCITOJIb30BaHHEM 000PYI0BaHUS IeTCKOTO TexHomapka «IlIkoapHbII KBaHTOpUYM» 7T—
9xmaccer”, M.,2021r.

- Pabouas mporpamma pazpaboTaHa ¢ yueTom nporpammsl popmupoBanus Y Y ][ oOyuarommxcs.

HopmaTuBHasi 6a3a

1. ®enepanbublii 3ak0H OT 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpazoBanuu B
Poccuiickoit deaeparumy» (¢ U3M. U JI01L., BCTyIL. B cuiy ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc_LAW _140174 (nara o6parmienus: 28.09.2020)

2. Tlacmopt HanmoHanbHOTO MpoekTa «O6pa3zoBanue» (yrBepkaeHa npe3uauymom Cosera
npu IIpe3unente PO no cTparernueckomMy pa3BUTHIO U HAITMOHAIBHBIM MPOEKTAM, IIPOTOKO
ot 24.12.2018 N 16)

3. TocymapcrBennas mporpamma Poccuiickoit @eneparuu «Pazputne oOpa3oBaHUsD»
(YtBepxaena [loctanosnenueM [paButenscrBa PO ot 26.12.2017 N 1642 (pen. ot
22.02.2021) «O06 yTBepkICHHH TOCYIapCTBEHHOM nporpammbl Poccuiickoii dexeparmn

4. «PazButne oOpazoBanusi» — URL:
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938
7d7364e34f26f87ec138f (nata o6pamenms: 10.03.2021)

5. IIpodeccuonansusiii cranaapt «llenaror (memparornyeckas AesiTEIbHOCTh B
JOITKOJILHOM, Ha4aJIbHOM OOIIIeEM, OCHOBHOM 00IIIeM, CpeiHeM 0011eM 00pa3oBaHum),
(BociuTatensb, yuutens)» (ped. ot 16.06.2019 r.) (Ilpukaz MunucrepctBa Tpyaa u
commanbHOM 3ammThl PO ot 18 okxTsi0ps 2013r. Ne 544H, ¢ u3MeHEHUSIMHU, BHECEHHBIMU
npukazoM MuHHUCTepcTBa Tpyaa U corzamuThl PO ot 25 nekabps 2014 r. Ne 1115 u ot 5
aBrycra 2016 r. Ne 422n) — URL: // http://mpodcrangaprnenarora.pd (mata oOpamieHus:
10.03.2021)

6. IIpodeccuonanbubiii crannapt «llegaror 1omoMHUTENHHOTO OOpa3OBaHUs AETEH U
B3pocaeix» (IIprka3 MunucrepcTBa Tpyna u conuanbHo 3amuThl PO ot 5 mas 2018 . N
2981 «O06 yTBepxkaeHUH MpodeccruoHaibHOro cranaapra «llegaror 7onMoOITHUTENEHOTO
oOpa3zoBaHusi  JieTedl u B3pocibix») —  URL:

7. IInhttps://profstandart.rosmintrud.ru/obshchiyinformatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestrprofessionalnykhstandartov/index.php?

ELEMENT _ID=48583 (nara obpamenwus: 10.03.2021)

8. ®denepanbHBIN rOCYAapCTBEHHBIN 00pa30BaTENbHbIN CTaHAAPT OCHOBHOTO O0IIEro
ob6pazoBanus (YTBEepkIEH MprKa3oM MUHUCTEPCTBAa 00pa3oBaHus U Hayku Poccuiickoit
®enepannu ot 17 nexadbps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (mata
obpamenus: 10.03.2021)

9. ®exaepanbHbIN FOCYAaPCTBEHHBIN 00pa30BaTeNIbHbBIN CTAHIAPT CPEAHETO OOIIEro
obpazoBanus (YTBEepkIEH MprKa3oM MUHUCTEPCTBAa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 . N 413) (pen.11.12.2020) — URL: https://fgos.ru (nata
obpamenus: 10.03.2021)


http://www/
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938

10. Meroauyeckue peKOMEHAAIMH IO CO3IaHUI0 U (PYHKIIMOHUPOBAHUIO JIETCKUX
TexHonapkoB «KBaHTopuym» Ha 6a3e 0011e00pa3zoBaTenbHbIX opraHu3aiuil (Y TBEepKIeHbI
pacniopsbkenrem Munuctepcrhttp://www.consultant.ru/document/cons_doc_LAW_374695
(mara obpamenus: 10.03.2021)

11. PekoMeHJauu Mo CO3JaHuI0 U (PYHKIIMOHUPOBAHUIO IIEHTPOB LKU(PPOBOro 0Opa3zoBaHus
«IT-ky6» (YTBepKIeHBI pactiopsbkeHHeM MUHHCTEpCTBa pocBelieHus: Poccuiickoit
®deneparuu ot 12 saaps 2021 r. N P-5) — URL:
http://www.consultant.ru/document/cons_doc LAW 374572 (gara ob6pamienus: 10.03.2021)
12. Meroauueckoe nocobue becnanoB II.M. Peanuzauus oOpa3oBaTelbHBIX MPOTPAMM I10
XUMUH C HCTIOTh30BaHUEM 000PYIOBaHUS IETCKOT0 TeXxHonapka « [ IIKomsHBI KBAaHTOPUYM» 8
— 9 knaccel, Mocksa, 2021

PabGouass mporpamma kypca «llpakTuyeckas Xumus» TMpeAHa3HAyeHa JUIS ydal[uXcs
JUHAMUYECKUX rpymnm 8-9 kiaccoB OCHOBHOM mIKoJibl. [IporpamMmma cocTaBiieHa Ha OCHOBE
(dbyHIaMEHTaJIbHOTO sJIpa coJep KaHHs 00Iero oOpa3oBaHMs, TPEOOBAHUN K pe3yJbTaTam
OCHOBHOTO o00mIero oOpa3oBaHus, MNpeAcTaBiIeHHBIX B DenepaqbHOM TOCyJapCTBEHHOM
cTaHaapTe o6mero oOpa3oBaHUs BTOPOTO TMOKOJEHUS W AuQdepeHInaui COAepKaHus C
y4eTOM 00pa30BaTeNbHBIX MOTPEOHOCTEN, UHIUBUAYATBHBIX BO3MOXKHOCTEN U CIIOCOOHOCTEM
yYaIIuXCA.

JlaHHBIN Kypc SBISETCS MPOIEACBTHYECKUM (IPEeanpOoPMIbHBIM) M BBINOJHSAET 3aladyu
NPAaKTUKO-OPUEHTUPOBAHHOM IMOMOIIM B HNPUOOPETEHHUU JMYHOCTHOIO OIbITa BbIOOpA
COOCTBEHHOT'O cofepKaHusl 00pa3oBaHMs, OPUEHTUPYS HA €CTECTBEHHOHAY4YHBIH MHpoduib
00yuenus. Kak orMeudaercst B KOHIIENIIMN HIKOJIBHOTO XUMHUYECKOTO 00pa3oBaHus, “OCHOBHOM
3ajjaueil MpOIeNeBTHYECKUX (IpeanpodMIbHBIX) KYypcOB SsIBIsETCS (OpPMUPOBAaHUE Y
MIKOJIBHUKOB MIEPBOHAYAIBHOTO [IEJIOCTHOTO MIPEICTABICHHUS O MUPE Ha OCHOBE COOOIIEHUS UM
HEKOTOPBIX XUMUYECKUX 3HAHUI .

[Mupoxuit HaOOp BO3MOKHOCTEMH, 0becrieunBaeMbIX UG POBoii 1adopaTopueii - cpeicTBaMu
U3MEpEHUs, HE TOJIBKO 00CCIICUrMBACT B XOJI¢ MPAKTHYCCKONW PabOThI HATJISTHOE BBIPAKCHHE
MOJIYYCHHBIX PaHEEC TEOPETUUYCCKUX 3HAHHWM, HO M JACMOHCTPHUPYET HMX 3HAYUMOCTH IS
oObiienHol ku3Hu. [ludpoBas nmabopaTopuss 3HAKOMHT C COBPEMEHHBIMH METOJAMH
UCCJICIOBAHUS, YTO TMO3BOJIMT YYAIIUMCS TMOHSATH CMBICI U HEOOXOJUMOCTh MPAKTHYECKUX
UCCJICIOBAaHUH, C KOTOPBIMH OHH OYJIyT CTAJKUBATHCS B JKU3HH. YUHUTCIIO JAHHBIM HAOOp
MPEIOCTABISICT BO3MOXKHOCTH JIOCTYITHO M HWHTEPECHO TPOBECTH YpOK, ONMUpasCh Ha
COBPEMEHHBIE TEXHOJIOTHH. HarlsIHOCTh 3KCIEPUMEHTOB, OCYIIECTBISIEMBIX C IMOMOIIBIO
UPOBOIA TabopaToOpuH, — €MI€ OJTHO TIOATBEPKACHNUE U3BECTHOH (Dpa3bl, UTO JIydIlle OJHH
pa3 yBHIIETh (a emié aydlie — monpoOoBaTh), YeM CTO pa3 yCIbIIIATh.

OO0mas xapakTepucTuKa Kypca

OcBoeHne mMPUEMOB TEXHUKU JIaDOPaTOpPHON pabOThl, HABBIKOB HCIOJIb30BAHUS
XUMHYECKOW TOCYAbl U OOOPYJOBaHHWS, HArpeBaTEIbHBIX NPUOOPOB B COYETAHUU C
coOmoieHueM TpeboOBaHUI TEXHUKH 0€30MacHOCTH TpeOyeT OCOOEHHO MHOTO BPEMEHH.
[Iporpamma Kypca MOCTpOCHa TakuM OOpa3oM, 4YTO TPAKTUYECKH KaKIOC 3aHATHE
BKIIIOYaeT B ce0sl JIEMOHCTPAIIMOHHBIA JKCIEPUMEHT WM TPaKTUKyM. B pamkax
NPEUI0KEHHOTO Kypca MOXHO OCYIIECTBUTH BBIMIOJIHEHUE TEX OMBITOB, KOTOPBIE HA YPOKE
10 TeM WJIM UHBIM MPUYMHAM HE OBUIM MOCTaBJICHBI, OCYIIECTBICHUE JONOJHUTEIBHBIX C
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LIEJIBbIO TIOBTOPEHUS U YIIIyOJIeHHsI 3HaHU I, TOCTAHOBKA HOBBIX OIBITOB, MJUTFOCTPUPYIOIINX
XUMHUYECKHUI Ipolecc, IpUMEHEHHE XUMUU B >kM3HU. Takas pabora B OoJsibllIed CTENEHU
YIOBIIETBOPSAET UHTEPEC YUAIMXCsl, TOCKOJIBKY OHA ONMUPAETCS HA 3HAHMS, [TOJIy4aeMbIe B
KJIacCe, U OTBEYAET HA 3aIPOCHI, BO3HUKAIOIIME B MPOLIECCE N3YYEHUS] XUMHUU. Bce TeMbl
JOTIOJIHAKOT, PACIIMPSIOT 3HAHUS YYaIMXCS; PEAIU3YIOT BO3MOXHOCTb MEXIIPEIMETHBIX
CBSI3€H; MOJYYCHHBIC 3HAHMS IO3BOJIAIOT yYalllUMCsI BUJETh POJIb XMMUYECKUX 3HAHUU B
pa3BUTUM MaTepUalbHON KyIbTYypbl 4enoBeuecTBa. [l HEKOTOPBHIX ONBITOB OTOOpPAHBI
3HAKOMBIE IS IIKOJIbHUKOB BELIECTBA, IPUMEHSAEMBIE B OBITY, UTO MO3BOJISIET BBISABIATH U
pa3BHUBaTh CIIOCOOHOCTH YYalllUXCs K SKCIIEPUMEHTUPOBAHUIO C BEILIECTBAMHU.

[TporpaMma Kypca IOCTpoeHa Ha MaTepuaie 6a30BOro Kypca HeOpraHu4eckoi Xumuu 8-
9 xiacca. Kypc nmomoraer yueHUKY COPHEHTHPOBATHCS B €CTECTBEHHOHAYYHOM Ipoduie
oOydeHHus, MOKa3aTh THUIHMYHBIE /JI JAHHOTO MNpOQMIs BUIBl JACSITEIBHOCTH, AAET
BO3MOXXHOCTh YYEHUKY TMpOSIBUTH c€0s, SBISIETCS MOMOIIHUKOM JiJIsl TOATOTOBKHU
NPaKTUYECKOW YacTH 3K3aMeHa 110 XUMHH 3a Kypc 9 Kiacca.

OCHOBHBIMU BUJIaMH [J€ATEIbHOCTU SBISIETCS MPAKTHYECKas U JKCIEPUMEHTAJIbHAsS
paboTta ydvamiuxcsi: HaOJIOJIEHWE, aHalu3, CHUHTE3, KAaueCTBEHHOE M KOJUYECTBEHHOE
omrcaHue OOBEKTa U €ro KOMIIOHEHTOB, BBHISBIICHUE MPUYMHHO-CIECACTBEHHBIX CBS3EH,
CYIIIECTBEHHBIX MPU3HAKOB, 000011IeHNe U KITacCH(PUKAIUs, COTPYIHUYECTBO, TPE3EHTAIUS
pe3yAbTaTOB. DKCIIEPUMEHTaIbHasg padoTa MOMOTaeT YIIIyOUTh 3HAHUS TI0 XUMHUHU, HAYUYHUTh
ydamuxcsi HaOMIOJIEHWI0O MHOTOOOpPa3HBIX XMMHYECKHX  SIBIICHUW, NPUYIUTh K
CaMOCTOSTEIbHOU paboTe B J1abOpaTOPUU W MPABUIBHOMY BBIMOTHEHHIO MHOTOOOPAa3HBIX
nabopatopHbix omnepanuil. [Ipu mpoBeeHUN JaHHOTO Kypca BO3MOKHBI pa3HOOOpa3HbIC
BUJIBI JICSITEILHOCTH YYaIIUXCs: YCTHBIE COOOIIEHUS, COCTaBJICHHE CXEM-TaOJHuI[ IO
y3JI0BBIM TEOPETHUYECKHM BOIPOCAM, BBIOJHEHHE MPAKTHYECKUX PabOT ¢ dJeMEHTaMu
UCCJIEOBaHUsA, BBINOJHEHHE JE€MOHCTPAIMOHHBIX OMBITOB, a TAaKXE IOJHOLEHHBIX
MIPOEKTOB U CCJICIOBAHU, TPE3CHTAIINI, BUKTOPUH, TTOJI00POK IKCIIEPUMEHTAIBHBIX 33724
u Jp.

B o6pazoBarensHoit mporpamme (OI1) mpeacTaBiaeHbl CleayONIUE Pa3/Ieibl:

1. MeTo/ibl M3y4eHUs BEIIECTB U XUMHUECKHX SIBIICHUN. DKCIIEpUMEHTAIbHBIC
OCHOBBI XHMUHU.

2. IlepBoHayanbHbIE XUMUYECKUE TTOHSITHS.

3. PacTBOpBI.

4, OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCAMHEHHI.

5. Teopus PIEKTPOIUTHIECKON TUCCOLIUALINH.

6. XuMuueckue peakiuu.

7. XuMu4ecKue 3J1eMeHTHI (CBOICTBA METAJIIOB, HEMETAJJIOB M UX COSUHEHUH).

KoHTposib 32 ocBOeHMeM NpOrpaMmbl Kypca HPOXOAUT B BHAe TeKyLIero
KOHTPOJIs1 (TpoBepKa CPOPMUPOBAHHOCTH NPAKTHUYECKHX HABBIKOB, BEJCHUS TETPAIH
nabopaTtopHbIX paboT, OeceAbl MO H3y4aeMOMY MaTepuany) U HMTOrOBOTOKOHTPOJISI
(mpe3eHTanus pPe3yNbTATOB MPAKTHYCCKON JEATEIBHOCTH B BHJIE OTYETOB, MPOEKTOB,
AKCIIEPUMEHTAIIBHBIX UCCIIEA0BAHUMN).

(I)OpM])l KOHTPOJIsA



Kontpone pe3ynpraToB 00yueHus B cooTBeTcTBUU ¢ naHHOW OIIl mpoBogutcs B dopme
OUCBbMEHHBIX M JKCIEPUMEHTAJIbHBIX  paboOT,  Mpeanoyiaraercs  MpOBEACHUE
IIPOMEKYTOYHOU U UTOIOBOM aTTECTALINH.

eneBas aynuropus

VYyammuecs 8-9-x Ki1accoB MIKOJIBI

[Iporpamma kypca mno xumuu: «lIpakTuyeckas XuMus» TMpeAHA3HAYCHA IS
obyuyarommxcs 14-16 aer (1 gac B nemeno, 34 yacoB)

1.2. llean 1 3a1a44 POrpaMMBbl

Ocnosnas  yenv npocpammvl: CO3JaHHE YCIOBMM JUId pealu3alud  3a1adyu
npeanpo@uiIbHON MOATOTOBKH, OPHUEHTAlMM M OLEHKHM BO3MOXXHOCTH MPOJOJIKEHUS
o0pa3oBaHusl B €CTECTBEHHOHAYYHOM HAaIlPaBJICHUH, PAa3BUTHE y IIKOJbHUKOB HAaBBIKOB
HKCIEPUMEHTAILHON JAESITETbHOCTH.

3aoauu npoepammoi:
-CO371aTh YCIIOBHSI JUIS TTOBBIIICHHUS TEOPETHUECKUX 3HAHUH 110 XUMUWY;
-COBEPIICHCTBOBATh TEXHUKY XHMHUYECKOTO IKCIIEPHUMECHTA,;
-IIPUMEHSTH TIOJTyYCHHBIC 3HAHUS JIJIS H3y4eHUsT 00BEKTOB MIOBCETHEBHOMN JKU3HHU;
-opMHpOBaTh OCO3HAHHYIO MOTHBAIIMIO HA BHIOOP €CTECTBCHHOHAYYHOH Mpodeccuu;
-(opMUPOBATh KOMMYHUKATHBHBIC HABBIKU, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO YMEHUI
paboTaTh B TpyIIe, BECTH JUCKYCCHIO, OTCTAUBATh TOUKY 3PEHUS;
-CO3/1aTh YCIIOBUS JJIS1 PA3BUTHS IO3HABATEILHON aKTUBHOCTH, CAMOCTOSTETLHOCTH,
aKKypaTHOCTH.
1.3. Conep:xaHue NporpaMmmsl

1. HepBOHaqaanHe XUMHWYCCKUC ITOHATHA.

1.1. lIpeamer xumuu. Posib Xxumun B )ku3HU YesnoBeka. Tena u BemecTBa. Ouznueckue
CBOMCTBA BEIIECTB. ArperaTHoe COCTOSSHUE BemiecTB. [loHATHE 0 MeTO/1ax MO3HAHMS B
xuMud. XuMus B cuctemMe Hayk. Yucrtele BemiecTBa U cmecu. CrocoObl pasjieseHus
cMeceH.

1.2. Metonsl TO3HAHUST B XUMHHU: HAOJIOJICHHUE, JKCIEPUMEHT, MOJCITUPOBAHUE.
Hcrounnkn xuMuyeckod MHGOpMaIUU, €€ TOJMydYeHHe, aHAIU3 U TPEJCTaBICHUE €ro
pEe3yIABTaTOB.

1.3. Ousnueckue U XUMHYECKUE SBICHUSA. XUMUUECKas peakuus u e€ MpHU3HAKHU. 3aKOH
COXpaHEHHUsI MacChl BELIECTB.

2.  Baxwuelinme npeacTaBUTeIN HEOPraHUIECKUX BEIIECTB

2.1. dusnyeckue cBoiicTBa BoAbl. Bosma kak pactBoputenb. PacTBopsl. HackliienHbie u
HEHACBIIIEHHbBIE PACTBOPBI.

2.2. Knaccudukanus HeopraHuueckux coeauHeHuil. OcHoBanus. Knaccudukanus
OCHOBaHMM: IIEJIOYM M HEpacTBOpPUMBIE OCHOBaHMA. HomeHkinaTypa OCHOBaHUU



(MexxayHapoaHass U TpuBUaAibHas1). OU3NYECKHE M XMMHYECKHE CBOICTBA OCHOBAHMIA.
[Tonyuyenne OCHOBAaHU.

2.3. Kucnotel. Knaccupukamus kucior. Homenkinatypa KucinoT (MEXIyHApOAHAs U
TpuBHaIbHas ). DU3NUECKHE U XUMHUYECKHE CBOMCTBA KUCIIOT.

2.4. Comu. Homenknarypa coneit (MeXayHapoAHas W TpUBHaibHas). Du3nyecKkue u
XUMHUUYECKHUE CBOMCTBA COJIEH.

2.5. I'enetnueckast cBsI3b MEX/1y KilacCaMH HEOPTaHUYECKUX COCAMHEHHUIA.

2.6. XUMHUYECKHI SKCIIEPUMEHT: Ka4YeCTBEHHOE OTPEAEICHIE CONEPKaHUs KHUCIOpOoIa
B Bo3yxe. M3yueHne oO6pa3iioB BEUIECTB METAILIOB.

3. MexnpenMeTHble CBsI3U

3.1. OO6mue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYUHBINA (PaKT, THIIOTE3a, TEOPHs, 3aKOH,
aHaJlM3, CHHTE3, KiIacCU(pUKaLUs, TMEepUOJUYHOCTb, HaONIOACHUE, OSKCIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

3.2. ®usuka: mMaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HY- KJIHJ, U30TOIIHI,
PaJMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKHI 3a- ps, BEIIeCTBO, TeN0, OOBEM,
arperaTHoe COCTOSIHHME BEILECTBa, ra3, (pU3MYEeCKHe BEIMYMHBI, €IUHUIIBI U3MEpPEHUs,
KOCMOC, IIJIaHeThl, 3B€3/1b1, COJHIIE.

3.3. buonorus: ¢poTocunTes, ApIXxaHue, Ouochepa.

3.4. l'eorpadus: armocdepa, rugpochepa, MUHEpaAIbl, TOPHbIE MOPOJbI, MOJE3HBIC
HCKOIIa€MbI€, TOIUIMBO, BOJAHBIE PECYPCHI.

4.  BemecTBo U XUMUYECKas peaKus

4.1. OKHCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

4.2. Teopust JIEKTPOIUTHUECKON IAUCCOLMALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Crenens auccounanuu. CUiibHbBIE U C1a0ble SJEKTPOJIUTHI.

4.3. TlonsiTue 0 cKOpocTH xXuMHYeckor peakiuu. [loHsTHe 00 O0O0paTUMBIX H
HEOOpaTUMBIX XUMUUYECKUX PEAKIUIX.

5. Hemeramibl u ux coequHEHU

5.1. O6miast xapaKTepruCTHUKA TAJIOTEHOB.

5.2. CtpoeHue U (QuU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPHI.
Oxcuapl ceppl Kak MPEACTABUTENN KHCIOTHBIX OKCHIOB. CepHuUCTas KHUCIOTA,
¢du3nuecKkne U XMMHUYECKHE CBOMCTBA.

5.3. Awmmmuak, ero pu3HYECKUE U XUMUYECKUE CBONCTBA.

1.4. Tlnanupyemble pe3yabTAaThbl OCBOCHUsSI Y4eOHOro npeaMera «XuMHSD»

MeTanpeaMeTHbIe M JJUYHOCTHBIE Pe3YJbTATHI OCBOEHUS Kypca

[TIporpamma kypca «lIpakThueckass XMMHS» MO3BOJSAET B COBOKYIHOCTH C APYTHMH
Y4eOHBIMH TpEAMETaMH M KypcaMd TOMOYh OOYYaromMMCS JIOCTHYb PE3YJIbTaTOB
OCBOCHHUSI OCHOBHOH 00pa3oBaTelbHOM MPOTpaMMbl OCHOBHOTO 00IIIEero oOpa3oBaHus, a
MMEHHO:

JUYHOCMHbLE, BKITIOYAIOIINE TOTOBHOCTH M CIIOCOOHOCTh 00YYaIONIUXCsl K CaMOPa3BUTHIO
U JJMYHOCTHOMY CaMOOTpeIeTIeHNI0, CPOPMHUPOBAHHOCTh UX MOTHBAIIMH K OOYYEHUIO H
LEJICHANPABJICHHON O3HABATEIBHON 1€ TEIbHOCTH;



MemanpeomemHuble, BKIIOYAIOIIUE OCBOCHHE O0YYaAIOUUMUCS YHUBEPCAIbHBIX Y4EOHBIX

JNEUCTBUM (peryiaTUBHBIC, TMO3HABATENbHbIC, KOMMYHHKATHBHBIEC), CIIOCOOHOCTh HX
UCIIONIb30BaHUsI B yuyeOHOM, TMO3HABaTEJIbHOM  MPaKTUKE, CaMOCTOSTEIbHOCTh
IUTAHUPOBAHUS U OCYIIECTBIICHUS Y4YEOHOM JEATEIbHOCTH M OpraHu3aluu y4eOHOTo
COTPYIHUYECTBA C MEeJaroraMyi U CBEPCTHHUKAMH.

MeTanpeaMeTHbIe Pe3yJIbTATHI KyPCa BbIPAXKEHBI B!

1) yMEHUU CaMOCTOSTENILHO ~OMNMPENCNATh IEIH CBOEro OOydYeHHs, CTaBUTh W
dbopmynupoBaTh Asia ceOs HOBBIE 3a/laud B yuy€Oe M TO3HABATEIBHOU EATENbHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH MTO3HABATEIBHOMN AESITENbHOCTH;

2) YMEHUHU CaMOCTOSTEIIbHO TUIAHUPOBATH MYTH JOCTHIKCHUS LIEJICH;

3) yMEHHH COOTHOCHTH CBOM JICHUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECCTBIISATh
KOHTPOJIb CBOEH JACSATEILHOCTH B MPOIECCe JOCTIKECHHS Pe3ybTaTa, ONPEAessiTh CIIOCOOBI
NEHUCTBUI B paMKax MPENJIOKEHHBIX YCIOBHM M TpeOOBaHUIA, KOPPEKTHUPOBATH CBOU
JICUCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYallUEH;

4) yMEHUH OILICHUBATh MTPABHIILHOCTD BBIMOJIHEHUS YICOHOM 3a1auH;

5) BmameHNM OCHOBAaMHM CaMOKOHTPOJIS, CAaMOOIICHKH, TPHHATHS pEIICHUH U
OCYIIECTBJICHHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM U MO3HABATEIHLHOM JIEATEIHHOCTH;

6) ymeHUH OTIpENIETISATh TIOHSATHSA, CO3/1aBaTh 00001IeHMS,
KJIaCCUPUIIUPOBATh, CAMOCTOSITEILHO  BBIOMpPATh OCHOBAHMSI W KPUTEPUU  JJIA
KJacCU(UKAIMK, YCTAaHABIMBATh MPUUYUHHO-CICACTBECHHBIE CBSA3H, CTPOUTH JIOTHUECKOE
pacCyXJIeHHE, YMO3aKIIOUCHHUE U JEJIaTh BbIBObI,

7) yMEHHH cO3/aBaTh, MPUMCHITh M MPeoOPa30BBIBATh 3HAKM M CHMBOJIBI, MOJCIHA H
CXEMBI JIJISl pellleHrs Y4eOHbIX U TIO3HABATENIbHBIX 33724,

8) cMBICIIOBOE UTEHHUE;

9) yMEHUH OPraHU30BBIBATH y4COHOE COTPYAHHYCCTBO M COBMECTHYIO JCSITEIBHOCTH C
YUYHUTEJIEM M CBEPCTHUKAMU; pa0OTaTh WHIWBHUAYAJIbHO W B TPYIIE: HAXOAUTh oOIee
pelIeHre U pa3peniatb KOHQIMKTH HA OCHOBE COTJIACOBAHUS MO3HUIMI M y4ETa HUHTEPECOB;
dbopmynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

10) yMeHHH OCO3HAHHO HCIOJB30BATh PEUEBBIC CPEACTBA B COOTBETCTBMM C 3ajaucit
KOMMYHHKAIIUH JIJIs1 BEIPAXKEHUSI CBOMX YYBCTB, MBICIICH U MOTPEOHOCTEH; TIIaHUPOBAHUS U
peryJisiiui  CBOEW  JICSITEIbHOCTH; BJIAJCHHE YCTHOM W NHCBMEHHOM  pPEyblo,
MOHOJIOTHYECKOW KOHTEKCTHON PEYBIO;

11) hbopMupoBaHUM U Pa3BUTHM KOMIICTCGHTHOCTH B  OOJIACTH  WCIIOJIb30BAHHUS
UH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHosoru# (nanee MKT— komnerennun).

JIn4HOCTHBIE pe3yJIbTaThl Kypcea:

1) popmupoBaHre OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH
00yJaroNXxcsi K CaMOPa3BUTHIO 1 CAMOOOPA30BaHMIO HA OCHOBE MOTHBAIMU K O0YUYCHHUIO
U TO03HAaHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JaNbHEHINCH WHAMBHIYaTbHOU
TPAEKTOPUH, C YUETOM YCTONUMBBIX MO3HABATEILHBIX HHTEPECOB;

2) popMupoBaHHE IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHKHY;

3) popMupoBaHHE OCO3HAHHOTO, YBAKHUTEIHLHOTO M TOOPOKENATEIILHOTO OTHOLICHUS K
JIpYyroMy YeNOBEKYy, €r0 MHEHMIO, MHPOBO33PEHHUIO; TOTOBHOCTH M CIIOCOOHOCTH BECTH
JMAJIOT C IPYTUMHU JIFOABMU M JJOCTUTaTh B HEM B3aUMOIIOHUMAHUS;



4) ocBOEHHE HOPM, TIPABHUII TIOBEICHHUS B IPYIIaX U COOOIIECTBAX;

5) popMupoBaHHe KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIICHUN U COTPYTHHUYECTBE CO
CBEPCTHUKAMH, JE€TbMHU CTapIIEro W MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B TIpOLiECcCe
o0pa3oBaTeNbHON, OOIIECTBEHHO IOJIE3HOM, yueOHO-UCCIeI0BATEIbCKOM, TBOPUECKON U
JIPYTUX BUJOB I€ATEILHOCTH,

6) dopmupoBaHue Oe30macHOro oOpas3a H3HU; YCBOCHUE MPaBUJI MHAWBHUIYAIbHOTO M
KOJUIEKTUBHOTO O€3011aCHOTO MOBECHUSI.

I[porpamma «IlpakTHyeckasi XMMHSD> TO3BOJIIET B COBOKYNHOCTH C JPYTUMHU
y4eOHBIMU MpPEIMETaMH U KypcaMd IIOMOYb OOY4YaloIIMMCS JOCTHYb PE3yJIbTaTOB
OCBOCHHUSI Y BBIMYCKHUKOB PETYJISTUBHBIX, I[103HABATEIbHBIX U KOMMYHHMKATHBHBIX
YHUBEPCAJIBbHBIX YU€OHBIX AEHCTBHUI KaKk OCHOBBI YMEHHS YUUTHCS B OOIIEHUU.

llosnasamenvuvie YVJ{

-OCYIIECTBIISATh PACHIUPEHHBIN MOUCK MH(POPMAIIMH C UCTIOJIb30BAHUEM OUOIHUOTEK U
NuTepHera;

-OCYILIECTBIISITh CPABHEHUE, CEPUAITUIO U KJIACCU(DUKAINIO, CAMOCTOSTEIHLHO BHIOUpAs
OCHOBAHUS U KPUTEPUHU JIJIsl YKA3aHHBIX JIOTUUECKUX OTEpallnii;

-yCTaHABJIMBATh MPUYUHHO-CIIEACTBCHHBIE CBS3H;

-IIPOBOJIUTH HAOIIOICHNUE U SKCIIEPUMEHT T0JI PYKOBOJICTBOM YUHTEIIS;

-CTaBUTH MPOOJIEMY, apTyMEHTHPOBATH €€ aKTYaJIbHOCTb;

- TPOBOJUTH WCCIECIOBAHHE HAa OCHOBE NIPUMEHEHHS METOJIOB HAOIIOACHUS U
HKCIIEPUMEHTA;

-BBIJIBUTATh TUIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSAX COOBITUM, MPOIIECCOB, 0OBEKTOB;

-OpraHU30BbIBATh HCCIICIOBAHKE C LIETBIO POBEPKH TUIIOTES;

-JIeJIaTh YMO3aKJIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJbI HA OCHOBE
apryMeHTallH.

Peaynamusnvie YVJ[

-TUTAHUPOBATH IMYTH JOCTHXKCHUS TIENICH;

-aJICKBaTHO CAaMOCTOSITEILHO OIIEHUBATh MPABUILHOCTH BBIMIOJHEHHUS IEUCTBUS 1 BHOCUTh
HEO0OXOIMMbIE KOPPEKTHBBI B UCIIOJHEHUE KAaK B KOHIIE JCWCTBHS, TaK U IO XOJy €ro
peanuzaiuy;

-OCYIIECTBIISATh TIO3HABATEIbHYIO PE(IICKCHI0O B OTHOIICHUHM JEHCTBHM MO PEHICHUIO
y4eOHBIX U MIO3HABATENIbHBIX 3a/1a4.

Kommynuxamusnvie YYJ[

-YYUTHIBATh pPa3HbIE MHEHHUS M CTPEMHUTHCS K KOOPAWHAIIMW PA3TUYHBIX TO3UIUN B
COTPYJIHUYECTBE;

-(opMynHpoOBaTh COOCTBEHHOE MHEHHUE U TIO3UIIMIO, ApTYMEHTUPOBATh U KOOPIMHUPOBATH
e€ ¢ mo3UIMSIMU TMApTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOIIErO pPEIICHHUS B
COBMECTHOM JIESATEIbHOCTH;

-OCYIIECTBIISITh B3aUMHBIM KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

-aJICKBaTHO  HCIIOJIb30BaTh  pEUYEBBIE  CPEACTBA  JUIsl  PCIICHHS  Pa3IMYHBIX
KOMMYHUKAaTUBHBIX 3a/lay; BJaJleTh YCTHOW U MNHCbMEHHOM pEYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BhICKA3bIBAHUE;




-OpraHM30BbIBATH U IJIAHUPOBATH Y4eOHOE COTPYIHMYECTBO C YUUTEIEM U CBEPCTHUKAMH,
OTpeNeNsaTh Ledd U (PyHKIMU YYaCTHUKOB, CIOCOOBI B3aMMOJEHCTBHUS; MIIAHUPOBATH OOIIHE
croco0b! paboThI;

-padoTaThb B rpynie — yCTaHaBIMBaTh paboune OTHOLIEHUS, 3 (HEKTUBHO COTPYIHUYATH
¥ CrIocoOCTBOBATh MPOTYKTUBHOM KOOTIEPAIIMHU; HHTETPUPOBATHCS B TPYIIITYCBEPCTHUKOB U
CTPOUTH MPOAYKTUBHOE B3aUMOJIEUCTBHE CO CBEPCTHUKAMHU U B3POCIIBIMU;

-OKa3bIBaTh MOJEPKKY M COACHCTBHE TE€M, OT KOIO 3aBUCHUT JIOCTH)KCHHE LEIH B
COBMECTHOM JICSATCIbHOCTH;

-B MPOIEeCcCe KOMMYHHUKAIIMU JOCTaTOYHO TOYHO, TIOCJIEIOBATEIBLHO U MOJHO MepeaaBaTh
napTHEPY HEOOXOAUMYIO HH(OPMAIINIO KaK OPUEHTHP JJIsi TOCTPOCHHUS IeUCTBHUS,

-CIIeZIOBaTh MOPAJIbHO-3TUYECKUM MPHUHIIUIAM OOIICHUS] U COTPYAHHYECTBA HA OCHOBE
YBQXUTEIBHOTO OTHOIIEHUSA K MapTHEpaM, BHUMAHHUS K JUYHOCTH APYroro, OKa3bIBaTh
MOMOIITb U YMOIMOHAIBHYIO TOIEPKKY MapTHEPAM B MPOIECCEe JOCTHKEHUS 00IIeH 1enu
COBMECTHOM JESITEIbHOCTH;

-ycTpauBath 3 (PEKTUBHBIE TPYNIIOBbIE OOCYXKJIEHUSI U O00ecreynBaTh OOMEH 3HAHUSIMU
MEXy YJIC€HAMU TPYIIBI ISl TpUHATHSA () ()EKTUBHBIX COBMECTHBIX PEIICHUM.

2. KoMmuiekc opraHu3animoHHO-NeIarornyecKux ycJaoBUi
2.1 Kanennapublii yueonblii rpaduk na 2023-2024 r.
Hagaiio yaeOHOTO TO1a 2 CEHTSAOpS, OKOHYAaHHE y4eOHOTro roaa — 26 masl.

[IpomomKuTenbHOCTh yueOHOTO rosa 34 Heeny.

Kanposoe obecnneuenne

[Tporpammy peanu3yer nerarorndeckuii paboTHHK (YUUTENIb XUMHUH), UMEIOIIHIA BBICIIICE
oOpa3oBaHue (B TOM 4HCIE IO HAIMPaBICHUIO, COOTBETCTBYIOIIEMY HANpPAaBICHHUIO TaHHOU
JOTIOJTHUTENILHOM  OOIlepa3BUBAIOIICH MPOrpaMMbl) W OTBEYAONIUN KBATU(PUKAIIMOHHBIM
TpeOOBaHUSAM, YKa3aHHBIM B KBAIM(PHUKALMOHHBIX CIPABOYHUKAX U (MJIM) MPOPECCHOHATBHBIM
CTaH/JapTaM.

K peanuzauuu nporpaMMbl BO3MOXKHO HPHUBJICYEHUE JIUI], MOJYYAIOIIMX BBICHIEE WM
cpenHee mnpodeccuoHasbHOEe O00pa3oBaHHWE B paMKaX YKPYHNHEHHBIX TPYMI HaIlpaBJICHUH
HNOJATOTOBKH BBICHIETO 00pa3oBaHMS U CHEIHAIBHOCTEH CcpeaHero mnpodeccHoHAIbHOIO
oOpazoBanusi "OOpazoBaHMe U TMeJarorudyeckue Hayku'"' B clydae peKOMEHAAlNH
aTTeCTAllMOHHOM KOMHUCCUU U coOmroIeHus TpeOOoBaHUH, MPe1yCMOTPEHHBIX
KBaJTM(PUKAITIOHHBIMU CIIPABOYHHUKAMHU.
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2.2. Y4eOHO-TeMATHYECKHI IJIaAH

nmoyemMy Ijist

IIPOBEICHUS

Ne Tema Conepxan Henesas Ko IL1anupyemel ¢ | Mcnosib30BaH ue
I ue YCTaHOBKa JI- pe3yabTaThbl OﬁopleOBaHI/l a1
/ YpoKa BO
1 vac
1 Mertonpl [IpaxTHueckas 3HAKOMCTBO C YMenune JaTamk
TIO3HaHUS B paborta Ne 1 OCHOBHBIMU MI0JIB30BaThCS | TEMIIEpPaTyphl
XUMHHU. «H3yuenue METOJIaMHU HarpeBaTebHbI | (TepMOMApPHBIN),
OKcniepuMeHTa JIbHbIE | CTPOSHUS HayKd MU IIpHOOpaMu | CHUPTOBKA
OCHOBBI IUTaMEHI»
XUMUHU
2 Mertonpl JlaGopaTopHbIii | 3HAKOMCTBO C Onpenensrsb JaTamk
MO3HAHUS B ombIT Ne 1 OCHOBHBIMU BO3MOXKHOCTh | TeMIIEpaTypbl
XUMUMU. «/1o xakon METOoAaMU IIPOBEICHUS (TepMmomnapHslit),
OKcriepuMeHTa JIbHbIE| TeMIepaTyphl HayK{ peaxkuui u CIHMPTOBKA
OCHOBBIXUMHHU MO>KHO MIPOLIECCOB,
HarpeTh TpeOyomux
BEILIECTBOY HarpeBaHus
3 Mertos Jlabopatopusrii | Jlate YMmenue Hatauk
MIO3HAHMS B ombIT Ne 2 MIPEICTABICHUEO BbIOMPATH TEeMIIEpPaTyphl
XUMHH. «3mepenne TOYHOCTHU npruOOPHI ISt TUTAaTUHOBBIH,
OKCrepuMeHTa JIbHBIE| TeMIIEpaTyphl HM3MEepeHUi MIPOBEACHUA TEPMOMETP,
OCHOBBIXUMHHU KUIICHUS BOBI u(POBBIX H3MepeHuil, JNMEKTPHIECKA 5T
C TIOMOIIIBIO JaTYNKOB U TpeOyIOMHX TUIMTKA
JlaT4rKa AHAJIOTOBBIX TOYHOCTHU
TEMIIEPaTyPbIH pubopoB MOKa3aHuH
TEPMOMETPa
4 Mertosl JlabopaTtopHslii Cdopmupoatb 3Hatb mpoueccsl Jatuuk
TO3HAHUS B ombIT Ne 3 TIpeICTaBICHNUEO MIPOTEKAIOIINE | TEMIIEPATypHhI
XUMUH. «Ormpenenenue TeMIlepaType IIPU TUTABJIEHUH | (T€pMOIIapHBIil)
OKcniepuMeHTa JIbHbIE| TeMIepaTyphl IUTaBJICHHS, BEIIECTB U UX
OCHOBBIXUMHHU TUIaBJICHUS U o0paTuMocTu KpHUCTaTH3a11H
KpHCTaJLIN3AIl [JTaBJICHUS U
WU OJIOBA» KpUCTAJLTH3AIIU
5 IlepBoHauanbHbIE JlabopaTtopHslii OkcnepuMenTa YnMmeTh Jatuuk
XUMHUUYECKHE onbIT Ne 4 JIbHOE OTJINYATh 3JIEKTPOIPOBO
TIOHSITHSL. «Boznomnposox oTpeiesieHIe BOJIONIPOBOJHY | THOCTH, IU(POBOii
Yuctsie Has U JUCTUIIIMPOBA 10 BOAY OT MHUKPOCKOI
BEIIIECTBA HICMECH JTUCTHJUTHPOB HHOW 1 TUCTHJUTHPOBA
aHHAsS BOJAA» BOJIOITPOBOAHOM HHOM, 3HATh,
BOJIBI
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SKCIICPUMCHTO
B UCIIOJIB3YIOT

IUCTUIUIMPOBA
HHYIO BOY

6 | llepBonauaneH| Jlemonctpauu | M3ydenue YMeTh Jatuuk
bl€ OHHBIN XUMHUYECKHUX OTIINYATh TEMIIEPATYPbI
XUMUYECKHE | SKCIEPUMEHT | SIBJIICHHI ¢uznueckue | MIATHHOBBIN
HOHSTHSL. Ne'l IIPOLIECCHI OT
dusnueckue u | «Brlgenenne XUMHUYECKUX
XUMUYECKHE | U peakiuit
SIBIICHUS ITOTJIOLICHUE

Teria —
MPU3HAK
XUMHYECKON
peaKm»

7 | [lepBonauansH| [lemoHcTpanu | M3yuenue 3Hatp, yto npu| [Ipubop nns
bIE OHHBIN SABJICHUM ITPU NIPOTEKaHUU | OIBITOB C
XUMUYECKHE | SKCIEPUMEHT | Pa3iioKeHUHU peakuuit ANIEKTPUUECKU
TIOHSTHSL. Ne 2 CJIO’KHBIX MOJIEKYJIBI M TOKOM
[IpocTeie n «Pa3ioxeHne | BEIIECTB BEIIECTB
CJIOKHBIE BO/JIBI paspymarorcs,

BEIllECTBA AIIEKTPUUECKU a aTOMBI
M TOKOM)» COXpPaHSAIOTCSA
(1714 BEIIECTB C
MOJIEKYJISIPHBI
M CTPOEHHUEM )

8 | llepBonavanpH| JleMoHCTpanu | DKCIepUMEHTa 3HaTh Becsl
bI€ OHHBII JBHOE (GOpPMYITHPOBKY| HIEKTPOHHbIE
XUMUYECKHE | DKCIIEPUMEHT | JOKa3aTeJIbCTB 3aKOHA U YMETH
TIOHSTHS. Ne 3 «3akon 0 JICUCTBUSA IIPUMEHSTD €TO
3aKoH COXPaHEHHUS 3aKOHa Ha IIPaKTHUKE
COXpaHEHHUs | MacChl IIPU PELICHUN
MAacChl BEIIECTE BEILECTB pac4€THBIX

3a1a4

9 | Knaccer JleMoHcTpany | DKCIIEpUMEHTa 3HaTh [Tpubop nns
HEOpPraHUYECKY OHHBIN JIBHO 00BEMHYIO ONpeeICHUs
X COEJIMHEHMI. | SKCIIEPUMEHT | ONPENEIUTh JIOJIO cocTaBa
CocraB Ne 4 coJlepKaHue COCTaBHBIX BO3/yXa
BO3JlyXa «Onpenenenn | KACIOpoOaa B qacTen

€ cocTaBa BO3/IyX€ BO3JlyXa
BO3J1yXa»

10 | Knaccst [Ipaktnyecka | CuHTe3 conu YMetb Hudposoii
HeopraHuyecky s pabora Ne 2 | U3 KUCIIOTHI U IIPOBOJIUTH MHKPOCKOI
x coenuHeHui. | «llomyuenue okcuaa MpOCTENIINE
CaoiicTBa MEJTHOTO MeTajuia CUHTE3bI
KHUCIIOT KyIopoca» HEOPraHWYeCKH
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X BEILIECTB C
UCIIOJIb30BaHUE
M HHCTPYKIIUU

11 | PacTBOpHI Jlaboparopus! | MccnenoBarsb Nwmetp JlaTunk
1 onbIT Ne 5 3aBUCUMOCTb IPEJCTaBICHUE TeMIepaTypbl
«3yuenne pacTBOPUMOCT 0 pa3HOH TJTATUHOBBIN
3aBUCUMOCTH | M OT 3aBUCUMOCTHU
pacTBOPUMOC | TeMIepaTyphl pacTBOPUMOCT
TH BEILlECTBA Y BEILIECTB OT
oT TEMIEPATYPbI
TEMIEPATYPbI
»
12 | PacTBOpHI Jlaboparopus! | IlokazaTh YMeTb Hudposoii
i1 orbIT Ne 6 3aBUCUMOCTD UCIIOJIb30BATh | MUKPOCKOII
«Habmronenn | pacTBOpUMOCT uudpoBoi
€ 32 pOCTOM U OT MHUKPOCKOII
KpUCTAJJIOB» | TEMIIEpaTyphl JUTSL U3yYEHUS
(bopMbI
KpUCTAJLJIOB
13 | PacTBOpHI Jlabopatopus! | «Chopmupoa Nwmets JaTtuuk
i onbIT Ne 7 Th IIOHATUSA NIPECTABICHUE TEMIIEpaTyphl
«Ilepechiiien | «pa3daBieHHbBI O pa3NIUYHOM | IUIATUHOBBIN
HBII paCTBOP» | ¥ pacTBOp», HACBIEHHOCTH
«HACBIILIECHHBIH pactBopa
pacTBop», pacTBOpsEMbIM
«IEpECHILIECHH BELIECTBOM
bl pacTBOP»
14 | PactBOpBI [Ipaktuyecka | ChopmupoBaTH YMeTb JaTuuk
s pabota Ne 3 | mpencraBieHue ONpeNENsATh ONTHYECKON
«Omnpenenenn | o KOHLEHTPALNIO| TUNIOTHOCTH
e KOHIEHTpaLUun pacTBopa,
KOHIIEHTpalll | BELECTBA U UCIIOJIB3YS
Y BEIIECTB KOJIMYECTBEHH MHCTPYKLIHIO
KOJIODUMETPHU | OM aHallu3e
YECKUM
METOJIOM»
15 | Kpucramnorun | Jlabopatopusl | ChopmupoBars 3HaTh JlaTunk
paTsl it onbiT Ne 8 MIOHSITHE CHOCOOHOCTh | TeMIepaTypbl
«Omnpenenenn | «Kpucramiorn KpUCTAJUIOTUP TUIATUHOBBIM
e Ipat. aToB
TEMIEPATYPBI paspyarbcs
pa3noKeHus npu
KPUCTAJIIOT U HarpeBaHuu

paTa»




16 | Kmaccol [Tpaktruecka | ChopmMupoBartk YMeTh Hatuuk pH
Heopranuyecky s pabora Ne 4 | mpeacTaBlieHUe onpenensats pH
x coenuHennil.| «Onpenenenn | o pH cpenbl pacTBOpOB
OcHoBaHus e pH KaK
pacTBOpOB XapaKTEPUCTUK
KHCIIOT U Y KUCJIOTHOCTHU
ICJI0YCH» pacTBopa
17 | Knaccsl Jlaboparopusl | ChopMHupoBaTH [Ipumensars Hatuuk pH
HeopraHu4ecky i ombIT Ne 9 [IPECTaBICHUE YMEHHUS 110
X coenuHenuil.| «Onpenenenn | o mkaie pH ONPENIETIEHUIO
OcHoBaHus e pH pas- pH B
JTUYHBIX MPAKTUYECKOM
cpen» JEeSITENbHOCTU
18 | Knaccwr JlabopaTopHbl | DKCHIEpUMEHTa [Tonumars Hatunk pH,
Heopranuydecky ¥ onbIT Ne 10 | npHO TOKa3ath CYIIHOCTb J103aTOp
X coequHeHui. | «Peaknus XAMUYECKHUE rporecca 00béMa
XUMUYECKUE | HEWTpanu3all | CBOWCTBA HEUTpaJIM3alH | )KUJIKOCTH,
CBOMCTBa umn», OCHOBaHUM U U IPUMEHSTH | OI0peTKa,
OCHOBaHUU JIEMOHCTpaIH npoiiecc JTATYNK
OHHBIN HEWUTpaIU3alHy | TEMIIEPaTyphl
SKCIIEPUMEHT Y Ha IPAKTUKE | TUIATUHOBBIM,
Ne 5 JTATYNK
«TennoBon JIaBJICHUS,
s dext MarHuTHas
peakiuu MelIanaka
TUAPOKCUAA
HaTpus ¢
YTJIEKUCIIBIM
razom»
19 | Xumuueckas | demoncrpamu | [lokazate YMeTh Jatuuk
CBS3b OHHBIM 3aBUCUMOCTh ONpEeNEATh TEeMIIepaTypbl
onbIT Ne 6 buznueckux TUIL IJIATUHOBBIM,
«TemmnepaTyp | cBOWCTB KPUCTAJUTMYECK JaTUYUK
a IUTaBJIEHUS. | BELIECTB OT UX pemETOK Mo| TeMIepaTyphl
BELECTB C THIIA TEMIIepaType | TepMOMapHbIN
pa3HBIMU XUMUYECKOU TJIaBJICHUS
TUTIAMH CBSI3U
KpUCTAILITNYEC
KHUX
PELIETOK
20 | Teopus JemoHnctpanu | IlokaszaTs, uTo 3HaTh, YTO JlaTunk
ANEKTPOIUTUYE OHHBIN pacTBOpeHue pacTBOpPEHHE | TeMIlepaTyphl
CKOI ombIT Ne 1 BELIECTB UMeEeT| — ¢usuKo- TJIaTUHOBBIN
JqUccolanuu | « TermmoBoi psi IPU3HAKOB XUMHYECKNH
apdext XUMUYECKOU nporecc
pacTBOpPEHHs | PCAKIIMHM
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BCIICCTB B

BOJE»

21 | Teopus [IpakTtnuecka | Beenenue YMeTh Jatuuk
anekTponutuug s pabora Ne 1 | moHsTHit AKCIIEPUMEHTA | 3JIEKTPOIIPOBO
CKOI «ONEKTPOIUT | «3EKTPOIUT JIHHO JTHOCTHU
JUCCOLMALIMN | BI U u OTIpeIeNATh

HEDJIEKTPOJIUT | «HEIJICKTPOJIUT ANEKTPOJIUTHI U
BI» » HERJIEKTPOJIUT
BI

22 | Teopus Jlabopatopubl | ChopMupoBartk 3HaTh, Kakoe | JlaTumk
anekTponuTuug i onbIT Ne 1 npe/ICTaBICHUE BIIUSTHUE ANEKTPONPOBO
CKO «Bnusiaue O BIIMSIHUU OKa3bIBaeT JTHOCTHU
JUCCOLIMALIUN | PACTBOPUTEINS | pACTBOPUTENS BOJIA Ha

Ha Ha JUCCOIHAIIHNIO
JAUCCOIMAIMIO | TUCCOIHAIINIO BEIeCTBa
» AIIEKTPOJIUTA

23 | Teopus JlaGopaTopHbI | DKCIIEpUMEHTa YmeTh JlaTank
ANEKTpouTUYg 1 OrnbIT Ne 2 JILHO BBECTH OTIpe/IeIIATh AIEKTPOMPOBO
CKO «CunbHBIC U | TIOHSITHE CUWJIbHBIC U JTHOCTHU
JUCCOLMAlMU. | cialble «cnadbIi cinalble
CunpHble U ANEKTPOIUTHI | BJIEKTPOIUT ANEKTPOJIUTHI C
cialble » MOMOIIBIO
ANEKTPOJIUTHI JnaTauKa

ANEKTPONPOBOJ
HOCTH

24 | Teopus Jlaboparopusr | ChopmupoBaTH 3HaTh JaTuuk
AneKTponuTuug | onbIT Ne 3 IIPECTABICHUE 3aBUCUMOCTB | DJIEKTPOIPOBO
CKOM «3aBUCUMOCT | O 3aBUCHUMOCTH JIIEKTPONPOBOJL | AHOCTH
JUCCOLMALUU. | b AJIEKTPONPOBO HOCTH

JIEKTPOIPOBO | THOCTH pacTBOpPOB OT
JTHOCTHU pacTBOpPOB OT KOHIICHTpaIuu
pacTBOpPOB KOHIIEHTpAIlUU HMOHOB
CHJIBHBIX HMOHOB

ANEKTPOJIUTOB

OT KOHIIEHTpa

I UOHOBY»

25 | Teopus [IpakTnuecka | 3akpenuThb Ymerb Jatunk
aneKkTponuTuug s pabota Ne 2 | mpeacTaBlieHUE AKCIIEPUMEHTA | BJIEKTPOIPOBO
CKOH «Onpenenenn | 0 3aBUCUMOCTH JBHO JTHOCTHU
JUCCOLMALUN. | € AJIEKTPONPOBO OIpeAeIATh

KOHIIEHTpalu | THOCTU KOHIIEHTPALIUIO
U COJIU TIO pacTBOpPOB OT COJIU B
AJIEKTPONPOBO | KOHIIEHTPALUU pacTBope ¢
JTHOCTHU HMOHOB MOMOIIBIO
pacTBoOpa» JaT4yrKa
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QJICKTPOIIPOBOI
HOCTH

26 | Teopus Jlabopatopus! | WccnenoBarh [IpumensTh JaTuuk
aneKTponuTHug 1 onbIT Ne 4 0COOEHHOCTHU 3HaHUA O 3IEKTPONPOBO
CKOH «B3aumMogaenc | npoTekaHus peakiuu JTHOCTH,
TUCCOLMALIMU. | TBUE peakiuu HEeWTpanu3aluy | 103aTop
Peaknun TUIPOKCHIA HEUTpann3anu U B UHBIX 00BEMa
MOHHOTO Oapusi ¢ U YCIIOBUSIX KUJKOCTH,
oOMeHa CEpHOM OropeTka

KHUCJIOTOW

27 | Teopus JlaGopatopHbl | DKCIIEpUMEHTA 3Hath, 4TO Bee | JlaTunk
ANEKTpOIUTUYg 1 OnbIT Ne 5 JBHO TIOKAa3aTh pacTBOPUMBIE B 3JIEKTPOIPOBO
CKOI «O0pa3zoBanu | oOpa3oBaHUe BOJIE COJIU JTHOCTHU
JUCCOLIMALIUU | € coliel MOHOB IIPU SIBJISTIOTCS

aMMOHUSD peakiuu CUJIbHBIMU
aMMUaKa 3IEKTPOJIUTAM
KHCIIOTaMU u

28 | Xumunueckue | Jlaboparopusl | M3yuenue HNwmers Jatank
peaKkiuu. it onbIT Ne 6 OKHUCJIUTEIBHO- IIPEICTABICHHE| TEMIIEPATYPhI
OxucnutenbHo| «M3yuenue BOCCTaHOBUTET] O TEIJIOBOM TIATUHOBBIN
- peakuuun BHBIX s dexre
BOCTAHOBUTEJIH B3aUMOJEHCT | MPOLIECCOB, OKHCIIUTEIBHO-

HBIE PEAaKIUU | BUS Cylb(pUTA | MPOTEKAIOIINX BOCCTAaHOBUTE
(OBP) HATpHs C C BBIJICJIEHUEM BHBIX pEaKIui
NEPOKCHUJIOM | DHEPIUuu
BOJOPOJIa»

29 | Xumuueckue | JlaGoparopus! | [lokazatk, yTo Nwmets Hatuuk pH
peakuuu. 1 onbIT Ne 7 B IIporecce IIpE/ICTaBIICHUS]
OxkucnaurenbHo| «MI3MeHeHrEe | MPOTEKaHUS O Pa3JIUYHBIX
- pH B xone OBP IIPOAYKTax
BOCTAHOBUTEIIH OKHUCIUTEIbH | BO3MOKHO OKHCITUTEIBHO-

HbIE PEaKIUu | O- o0pa3oBaHue BOCCTaHOBUTE
(OBP) BOCCTAHOBUTE | KHUCIIOTHI HIIHA BHBIX PEaKIINi
JBHBIX IEeJI0YN
peaxkuui)

30 | Xumunueckue | Jlabopatopus! | KonnuecTBeHH 3HaTh, YTO JlaTunk
peaxkuuu. i1 onbIT Ne 8 0 MeTasuTbl HaIPsHKESHUS
OxucnutenbHo| «CpaBHUTENb | OXapaKTEPU30B SBJISIIOTCS
- Has aTh BOCCTAHOBUTEN
BOCTaHOBMTEIH XapaKTePUCTH | BOCCTAHOBHUTEN SIMU C pa3- HON
HBIE PEaKIUU | Ka BHYIO BOCCTaHOBUTEN
(OBP) BOCCTAHOBHTE | CIIOCOOHOCTH bHOU

JTHHOU METaJUIOB CHIOCOOHOCTBIO
CITOCOOHOCTH
METaJIOBY

16



31 | Xumuueckue | JlemoncTpamu | M3yduuth 3HaTh [TpuGop s
peaKiuu. OHHBIE OMIBITHI | 3aBUCUMOCTb 3aBUCUMOCTD | WJUIFOCTPALINH
CxopocTb Ne 2 CKOPOCTH CKOpPOCTH 3aBUCUMOCTHU
XUMHUYECKOU «M3yuenune peaKkuuu oT peaKkuuu OT CKOpOCTH
peakiuu BIIUSTHUS pa3INYHBIX Pa3INYHBIX XUMUYECKOU

Pa3IUYHBIX dbakTopoB dakToOpoB — | peakuuu OT
(akTopoB Ha TEMIIEPATYPBl, | YCIOBHM
CKOPOCTb KOHLEHTpALUU
peakum» pearupyommx

BEILECTB,

KaTaJIn3aTopa,

IPUPOJIBI

BEILECTB,

IJI0IIA N

CONPUKOCHOBE

HUS BEIIECTB

32 | Hemeramnel. | JlemoHcTpanu | DKcnepuMeHTa 3HaTh Anmapar nmus

l"asorensr OHHBI JBHOE duznueckue u | MPOBEICHUS

ombIT Ne 3 W3y4YeHUe XUMUYECKHE | XUMUYECKUX
«M3yuenune buznyecKux u CBOMCTBA IIPOLIECCOB
(DUBUYECKUX U | XUMHYECKUX rajoreHoB. (AIIXP)
XUMHUYECKUX | CBOMCTB XJIOP YMeTh
CBOICTB 3aMMChIBATh
XJI0pa» ypaBHEHUS

peakiuu

raJOr€HOB C

MeTaJulaMH,

HEMeTaJlaMH,

UX Pa3IuYHYIO

OKHCIIUTEIbHY

10 CIIOCOOHOCTH

33 | Hemeramnel. | Jlemonctpauu | U3yuuth 3HaTh Anmnapart ans
Oxkcuabl cephbl. | OHHBIM CBOWCTBA ¢dusznueckue U | MPoBEICHUS
CepHucras onbIT Ne 4 CEPHUCTOrO XUMUYECKHE | XUMUYECKUX
KHUCII0Ta «M3yuenune rasa CBOMCTBA peakuuin

CBOICTB CEpPHHUCTOrO (AIIXP)
CEPHUCTOTO raza. YMeTb
rasa 3aIUChIBATh
Y CEpHUCTOM ypaBHEHUS
KHUCJIOTBD) peakuui raza ¢
BOJIOH, CO
niesI04aMu

34 | Hemeramel. | JlabopaTopHbl | 3HATh, 4TO YMeTh JaTunk

AMMmuak it ombIT Ne 9 pacTBop OIPEIEIIATh BIEKTPOIPOBO
«OCHOBHBIE aMMUaKa B 9TO CBOMCTBO C| JHOCTH
BOJIE — MIOMOILBIO
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CBOMICTBa cJIaObIi JaT4yuKa
aMMHUaKa AIEKTPOJIUT. AJIEKTPOTNIPOBOJ
DKcrepruMeHTa HOCTH

JIbHO J0Ka3aTh
MIPUHAIICIKHOC
Th pacTBOpa
aMMHaKa K
CIIa0BIM
AIIEKTPOJIUTAM

2.3. MartepuajibHO-TEXHHYECKOE o0ecneuyeHHe MporpaMMbl

O0opynoBanue 1eTcKoro rexnonapka « Ksanropmym»

B coctaB nentpa «l1lkonbublit KBaHTOpHYM» 110 XUMUU BXOIAT 0a30Bas (00s3aTeabHas)
4acTh U JIOMOJIHUTENIbHOE 000pynoBaHue. ba3oBas 4yacTh COCTOUT U3 U(PPOBBIX TaTYUKOB
— IIUPOKUH CHEKTP Pa3INYHBIX pabOT U KOMILJIEKTOB COMMYTCTBYIOIIMX AJIEMEHTOB AJIs
OTIBITOB IO OPraHMYECKOW U HEOPTaHUYECKOH XUMUH, TO3BOJISIOIIUX TPOBOAUTD
HKCIIEPUMEHTHI U UCCIIEIOBAHUS.

2.4.@opMbl aTTECTAIMH YYALIUXCS

B nporpamme npejiaratotcst mpuMepHbIE BApUAHTHI UTOTOBBIX KOHTPOJIBHBIX pa0OT MO
Kypcam xuMuu 8 u 9 kinacco, pazpaboranusie B popmare OI'D u ucnonbp3yembie aBTOpaMu
noco6us "Peanuzanus 06pa3oBaTeabHbIX IPOrPAMM 10 XUMHUHU C UCIIOJIb30BAHUEM
o0opynoBaHus aeTckoro TexHomnapka «llkompHbIN KBaHTOpUYM» 8—9Ki1acchl
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2.5 OueHoYHble MATEPHAJIBI
lpomexkymoyHas ammecmayus

Jlis ocyliecTBiIeHUsT TPOMEKYTOUHOM aTTECTAllMM HCIIOJIb3YIOTCS KOHTPOJIbHO-OLIEHOYHbIE
MaTepuaibl, 0TOOp COAEpPKaHUS KOTOPHIX OPHUEHTUPOBAH HA MPOBEPKY YPOBHS YCBOCHHUS CHU-
CTEMbI 3HAHUW U YMEHUIN — MHBAPUAHTHOTO Spa COACPKAHUS JEHCTBYIOLIUX 00pa3oBaTelb- HOM
IpoTrpaMMbl IO XUMUH Ui 00Ie00pa30BaTebHBIX OpraHu3auuid. 3aJaHusi TPOMEKYTOUY- HOU
aTTecTallly BKIIIOYAIOT MaTepral OCHOBHBIX Pa3/esioB Kypca XUMHUH.

Bapuant pabotsl o Teme «Teopust 3IeKTPOTUTHIECKON JUCCOLHALIII

1. K xopo11o pacTBOPUMBIM AIIEKTPOIUTAM OTHOCUTCS:

1) ruppokcu nuHKa 3) cynbdun Gapus
2) dhocdar nuHKa 4) xkapOoHar Gapwust
OTBeT:
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2. Hanbosnbliee 4nucno MoHOB 06pasyeTca Npu pacTBOpeHun 1 monb BellecTsa:

1) xnopuga Kanus 3) xnopupaa xenesa (Ill)
2) xnopuaa 6apus 4) cynbdata xenesa (Ill)
OTtBeT:
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3. BcraBbTe nponylleHHoe COoBO.

KoHLeHTpHpOBaHHBII PACTBOP HEKOTOPOIO BEILECTBA HE IPOBOMUT DJIEKTPUYECKUM TOK. Ilpu
100aBJIeHNH K KOHIIEHTPUPOBAHHOMY PAacTBOPY ABYKPAaTHOTO 00BEMA BOJBI NEKTPOIPO- BOJHOCTD
pacTBOpa HEMHOro yBenuuwiach. llpum no00aBiieHMM BOJBI 3JEKTPONPOBOAHOCTh CHadaja
YBEJIMYUIACh, 4 3aTEM II€pECTala U3MEHATLCA. BelecTBo OTHOCUTCS K
AIIEKTPOJINTAM.

4. B 1 nBoapl pactBOpeHbl 1 MOAb X10pUAa Kanua u 1 monb noanaa Hatpusa. U3 Kakuxasyx
APYTUX CONEN MOXHO NMPUroTOBMTb PACTBOP TAKOTO e CoCTaBa?

1) Xnopua HaTpus

2) Hutpat Kanus

3) WNoamna kanus

4) Hutpart HaTpusA

5) Cynboat Hatpus

3anuiuTe HOMepa BHIOPaHHBIX OTBETOB.OTBET:

5. YcTaHoBWTe-€06TBETCTBME MEXKAY NPU3HAKAMM PEAKLMIM N UCXOAHBIMM BELLECTBAMM: KKAXKAOM
nosuuum, 0603HauYeHHOW OyKBOM, noAbepuTe COOTBETCTBYIOLYIO MO3ULMIO, 0003Ha- YEHHYIO
undpon.

I[MPU3HAK PEAKIIVU NCXOJIHBIE BEILIECTBA

A) 1) KapOoHat HaTpus 1 CONSIHAst KHCIIOTa

b) 2) Xnopun menu (1) u ruapoxcua xammst

B) 3) Cynbdar sxenesa (I11) u ruapokcu Hatpust

4) KapOoHat HaTpus U XJIOPU]] KaTbIHS

3anumuTe B Tabnuily BhIOpaHHbIE HU(PBI MOA COOTBETCTBYIOIMMU OykBamu.OTBET:

Al b | B
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6. Bbl6epMTe ABa NCXO4HbIX BELWECTBA, B3aMMO,ﬂ,eﬁCTBMIO KOTOPbIX COOTBETCTBYET COKpPaA-
WEHHOEe MOHHoe YpaBHEHUE peakunm

Fe?* + 20H™ = Fe(OH)>
1) FeO 3) FeCl, 5) H,0

2) Fe 4) KOH 6) FeCls
3anuwute HOoMmepa Bbl6paHHbIX OTBETOB.

OTtBeT:

7. Tpy NpUMEHEHUM UMHKA B Ka4ecTBe MUKPOYLOOPEHUA ero BHOCAT M3 pacyéta 4 Kr Kpu-
cTannorngpata cynbdata umHka ZnS0O4 - 7H20 Ha rekTap.

CKOJIBKO 3TO COCTABJISIET B TepecuéTe Ha MOHBI ZN>*? 3alMIIuTe YMCiIo ¢ TOYHOCTHIO TOLEIbIX.

OtBer: r.

8. Yto obuiero B pacTsopax, MMetLMX KMCNOTHYIO cpeay? (KpaTkuit oTser.)

Kpumepuu oyeHusaHusa pa6ombl no xumuu

BepHoe BbInonHeHue kaxaoro u3 3aganuii 1—3, 8 ouenusaercs 1 6amuiom.

3a oJIHbIH NPaBUIIbHBIM OTBET Ha KaXk/10€ U3 3aJjaHnii 4—7 ctaBUTCs 2 6aiia; eciu JoMy-IeHa o/JJHa
omubKa, To oTBEeT oneHuBaercs B 1 6amn. Eciu nomymieHst aBe u 6ojee OMMOKUMINA OTBETA HET, TO
BeIcTaBisieTcs 0 Gayuios.

Homep 3aganus IIpaBuibHbIH 0TBET Homep 3aganus IIpaBuiIbHBIA OTBET
1 3 5 231
2 4 6 34*
3 ciaObIit 7 906
4 13* 8 VkazaHo HanM4ue
HOHOB BOAOpOaa

Mmoeosas ammecmayus

Jnst ocymiecTBiIeHUs] UTOTOBOM arrectanuu ucnonb3ytorcss KUMbl, copepkaHue KOTOPBIX
OPUEHTUPOBAHO HA TPOBEPKY YPOBHS yYCBOEHHS 3HAHUU U OIMpEAENSAeTCS CHCTeMOW TpeOoBa-HUU K
MOJITOTOBKE BBIMYCKHMKOB OCHOBHOM IIKOJNBI. JTa CHCTEMa MHBAapUAHTHA MO OTHOIICHHIO KO BCEM
neiictByromuM OIl mo xumuu ansi 001meoOpa3oBaTeNbHBIX OpPraHU3aluid. 3aJaHus UTOTOBOU
aTTeCTaIMy BKIFOUAIOT MaTepHal OCHOBHBIX pa3/eioB Kypca XMMUH.

Pabora coctout u3 aByx uacteil. Yacth 1 comepkut 19 3amaHuii ¢ KpaTKUM OTBETOM, TOJpa-
3yMEBAIOIINX CaMOCTOSITENIbHOE (DOPMYITHpPOBAHUE U 3alUCh OTBETA B BHUJIE YMCIA WIH TOCTe-
JIOBATEIILHOCTH ITUGD.

Yacts 2 comepkuT 5 3aaHuil: 3 3aIaHKUA STON YaCTH TMOAPA3yMEBAIOT 3aMKMCh Pa3BEPHYTO-TO OTBETA,
2 3aJaHus JTOM YaCTH TPEIOJIarar0T BBITIOJHEHUE PEATbHOTO XHMHYECKOrO JKCIe- pHUMEHTa W
o OopMIIEHHE €T0 PE3yIbTATOB.

* nopﬂﬂ,OK cnenosaHuA Ll,VId)p B OTBETE HE UMEET 3HAYEHUA.

22



KOHmpOﬂbHO-OL{eHOLIHbIe mamepuaibl

Bapuanm nucemenHol pabomel 018 umozo8ol ammecmayuu
Yacmob 1

OtBeramu K 3aganusaM |—17 sBisiotes nuppa Wik mocieaoBaTenbHoCTh udp (uncern). OTBETHI
CHaJaJla YKaKHUTE B TeKCcTe paboThl, a 3areM neperecute B BJIAHK OTBETOB Ne 1cnipaBa ot
HOMEpa COOTBETCTBYIOLIETO 3a/laHMs, HAUMHAs C NEPBOM KIETOUKH, Oe3 mpoOe-j0B, 3alsThIX U
JOPYTUX JOTMOJHUTEIBHBIX CHUMBOJIOB. Kaxknayio nudpy numumre B OTAETBHON KJIETOYKE B
COOTBETCTBHH C ITPUBEAEHHBIMU B OJ1aHKE 00pa3namu.

1. BuibepuTe aBa BbiCKa3biBaHMA, B KOTOPbIX FOBOPUTCA O MeAN Kak XMMUYECKOM dNEMEHTE.
1) Meap pearupyer ¢ x10pOM.

2) Mefb npw HarpeBaHWM Ha BO3AyXe OKUCASETCA.

3) Cnnasbl Men W 30/10Ta UCNO/b3YIOTCA ANS U3TOTOBNEHUS OBENMPHBIX YKPALLEHWIA.

4) B coctas 60pA0CCKOM XUAKOCTA BXOANUT MeAb.

5) B coctas MeiHOM NaTUHbl BXOANT Mefb.

3anuwnTe Homepa BblbpaHHbIX OTBETOB.

OtBeT:

2. Ha I'IpVIBe,EI,éHHOM pUCyHKe M306pa>|<eHa mMmoAeNib aToMa XMMUYECKOIo 3/1IEMEHTA.

(=)

3anmummTe B TAONHUIly BeIUUKMHY 3apsija sijpa (X) aToMa XMMHYECKOT0 3JIEMEHTa, MOJICIbKOTOPOTo
n3o0pakeHa Ha pucyHke, U Homep rpymmbl (Y), B KOTOpO#l 3TOT 3JEMEHT pacrolio- KEH B
[epuonnueckoit cucreme Jl. . Menneneesa. (/s 3anucu oTBeTa UCHONb3yiiTe apad-ckue Hudpsl.)

XY

OTtBeT:

3. PacnonoxuTe B NOPAAKE YBENMYEHUA INEKTPOOTPULLATENBHOCTU XMMUYECKUE INEMEHTBI:
1) kucnopon 2) kpemuuit 3) hochop
3anuinrTe HOMepa HIEMEHTOB B COOTBETCTBYHOMIEM mopsiike. OTBeT:

4. YcraHoB#Te-€006TBETCTBUE MEXKAY GOPMYNOM COEAMHEHUA U CTENEHBIO OKUCIEHNUA CEPbIB 3TOM
COEAMHEHUN: K Kaxaon no3numnmn, obo3HauyeHHon byKkBoi, noabepute COOTBETCTBYHO- LLLYHO MNO3ULMUIO,
0603HauYeHHyo undpoin.
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OOPMVYIJIA COEAMHEHUA CTEIIEHb OKUCJIEHHA

A)SO2 CEPbI1) -2
b)CS; 2)0
B) H2SO4 3)+4
4) +6
A| B | B
OrTBer:

5- n3 npeanoxeHHoro nepeyHA Bb|6epMTe ABa BeLlecTBa C NOHHOW CBA3bIO.
1) Licl

2) OF;

3) SOz

4) CaF

5) H20

3anumuTe HOMeEpa BBIOPAHHBIX OTBETOB.OTBET:

6. Kakve ABa yTBEPXAEHMA BEPHbI A1A XapPaKTEPUCTUKM KpeMHusa u dpocdopa?

1) 2neKTPOHbI B aTOMe pacnoioKeHbl Ha TPEX INEKTPOHHbBIX CIOAX.

2) CooTBeTCTBYIOWEE NPOCTOE BELLECTBO CYLLECTBYET B BUAE YETbIPEXaTOMHBIX MONEKYI.
3) XMMMHYECKMIA 31EMEHT OTHOCUTCA K MeTanaMm.

4) 3HaueHMe 3NEKTPOOTPULLATENbHOCT MeHbLLe, YeM Yy pocdopa.

5) Xumuueckunin anemeHT 0bpasyeT BbicluMe OKcuzpl € obuieit popmynon 30,.

3anuwunTe Homepa BbIBPaHHbIX OTBETOB.

OTtBeT:

7. V13 npef/ioxeHHOro nepeyHs BELLECTB BbibepUTe OCHOBHbIA OKCUA U KUCNOTY.

1) caO

2) Mg(OH)2

3) SO2

4) NaClO4

5) HCIO4

3anuInmTe B II0JIC OTBETA CHaYajIa HOMep KUCJIOTHOTO OKCH/IA, a 3aTeM HOMep OCHOBaHUS. OTBET:

8- Kakue 4Ba N3 NepeyncieHHbIX BeLecTs 6yp,yT BCTYNaTb B peakuUunto C OKCUAO0M LI,MHKa?
1) Fe(OH),

2) HNO3

3) 0,

4) KOH

5)s

3anummure HOMCpa BBI6paHHLIX otBeToB.OTBET:
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9. YcTaHOBMTE COOTBETCTBME MEXAY PearvpyloWwyMmy BewecTBamu M MpoayKTamu(om) ux
B3aMMOZENCTBMA: K KaXAoM no3muum, 0603HayeHHoM 6ykBoW, noabepuTe COOTBETCTBYHOLLYHO
nosunymio, 0603HavyeHHy LMdpoii.

PEATHUPYIOIIUE I[MPOAYKT(bI)
BEIIECTBAA) Na;O +SOs3 B3AMMOJIEMCTBUS
b) NaOH +H>S0O4 1) @ NazSO4

B) Na + H2SO4(pa30.) 2) @ NazSO3

3) @ NazS0s4 +H20
4) @ NazSO4 + H»
5) @ NazSO3 + H20

3anuumre B TaOnuiy BeIOpaHHBIE MU(PBI MO COOTBETCTBYIOMUMU OykBamu.OTBET:

A| b | B

10. YcraHosute copTee|cTBuE Mexay GOPMYION BELLLECTBA M peareHTamu, C KOTOPbIMWU 3TO
BELLECTBO MOYKET — BCTYITATE B PEAKUMIO: K Kaxaoi no3uuuun, obo3HayeHHo OyksoW, noabepute

COOTBETCTBYIOLLYIO NO3ULMIO, 0603HAYEHHYIO LUDPON.

OGOPMVIJIA BEIIECTBA PEATEHTBI

A)S 1) O, H2SO4 (xomir.)
B) ZnO 2) Fe, BaCl: (p-p)

B) CuSO4 3) NaOH, H2SO0x4 (p-p)

4) N2, NaCl (p-p)

3anmuumre B TaOnuiy BeIOpaHHBIE TU(PBI MO COOTBETCTBYIOMUMHU OykBamu.OTBET:

Al b | B

11. 13 NPEANO HKEHHOTO repeyvyHA Bb|6epMTe ABe napbl BeLeCTB, MeXay KOTOPbIMK NPOTEKa-eT
peakuna 3aMEEHNA.

1) umMHK 1 conaHas KucnoTa

2) okeung yraepoaa (V1) 1 oKkena HaTpusa

3) OoKCWA UMHKa W CONAHAA KMCAOTa

4) ene3o v xnopug meawm (1)

5) Hatpuit u Bogopoa

3anuiuTe HOMepa BbIOpaHHBIX OTBETOB.OTBET:

12, YcraHesure—€o6TBETCTBME MEXIY PearMpylolmMmMm BELeCTBamMi M NMPU3HAKOM MPOTEKa- oLLen
MEXAY HUMMU peakuMu: K Kaaon nosmumm, ob6o3HauyeHHoM OyKBOM, nosbepuTe COOTBET- CTBYHOLLYHO
no3uuuto, 0603HavYeHHy0 LUPpPON.

PEATUPYIOIIUE ITPU3HAK PEAKIIU
BEIIIECTBAA) Na,COsu 1) Bemanenue 6enoro ocaaxa
H2S04 2) BbIZIENEHHE Ta3a

b) K2CO3 u CaCl; 3) BeImajieHne roy6oro ocaaKa

B) CuCl2 u KOH 4) Beimajenue 6yporo ocaaka



3anumute B TabauIly BhIOpaHHBIE HU(MPHI MO COOTBETCTBYIOIMMHU OykBaMu.OTBET:

A| b | B
13. Bbi6epuTd ggal BewlecTsa, Npu NoAHOM auccoumauun 1 monb KoTopbix obpasyerca3
MO/1b aHWOHQ B:
1) HuTpar kanusa
2) rnapokcua 6apus
3) xnopug xenesa (Ill)
4) docdat Kanmsa
5) cynbdat antomuHna

3anummre HOMepa BBIOPAHHBIX OTBETOB.OTBET:

14, Buibepure—ABa—#CXOLHDBIX BELLECTBA, B3aUMOAEICTBMIO KOTOPbIX COOTBETCTBYET COKpa-
LWEHHOE MOHHOE YpaBHEHWNE peakunu:

Cu?* + 20H™ = Cu(OH),A

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

3anummuTe HOMCEpa BBI6paHHLIX OTBCTOB.

OrtBer:

15. YcraHosuTe cootsetcTBue mexay CXEMOW npouecca, npoucxogAaulero B OKUCAUTENIb- HO-
BOCCTaHOBMTE/IbHOM peakuunn, N HasBaHMem 3TOro npouecca: K Ka)-K,EI,Oﬁ nosunuum, 0603Ha-4YeHHoW

6ykBOi1, NoabepuTe COOTBETCTBYIOLLYHO NO3ULMIO0, 0603HAUYEHHYIO LUPPOIA.

CXEMA TTPOLHECCA HA3BAHUE ITPOLIECCA
A)Fe?* @ Fe?t 1) oxucnenne

B)N-30 N°B) 2) BOCCTaHOBJIEHHE

cHl c+2

3anuumre B TaOnuiy BeIOpaHHBIE HU(PBI MOJ COOTBETCTBYIOMMMU OykBamu.OTBET:

Al b | B

16. M3 n ppeulf cnelHbIX|cyskaeHMI 0 npaBuaax paboTbl ¢ BewecTBaMmu B 1abopatopmm nbbITy

BblbepuTe BepHoe(ble) cyrKaeHue(q).

1) 3aKEHHYIO CMMPTOBKY HENb3A NEPEHOCUTb C OAHOM NapTbl Ha APYryHo.

2) Mpu NonagaHumM Ha KOy Kanesb KMCAOTbl HY}KHO 3aBMHTOBATb 3TOT Y4aCTOK KOMKM.

3) Mpu HarpeBaHWUM pacTBopa NPOBMPKY C KMAKOCTbIO AepsKaT nog yraom 45f u Hanpasna- o7
rOp/ibILLKO B CTOPOHY OT toAein.
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4) PaboTy C KOHLEHTPMPOBAHHbIMM PACTBOPAMM LLENOYM CAELYET NPOBOAUTL B PE3UHOBbIX
nepyaTKax.

3anumuTe B MOJIe 0TBETAa HOMEP(a) BEPHOTO(BIX) CYXKICHHsA(H).

Ortser:

17. YcTaHoBWTE COOTBETCTBME MEXKAY ABYMS BELLECTBAMMU U PEAKTUBOM, C MOMOLLbIO KOTO-POro
MOMHO Pa3/IMuyMTb 3TM BELeCTBa: K KaKaol nosuuuu, 0603HauYeHHoW 6ykBoW, noabepute
COOTBETCTBYIOLLYIO NO3ULMI0, 0603HAYEHHYIO LNDPOA.

BEHIECTBA PEAKTUHB
A)KClu BaCl; 1) NazSOg4
b) CuSO4 u CuCl2B) 2) NaOH
Zn(NOs)2 3) HCI

4) AgNOs

3anmuumre B TaOmuiy BeIOpaHHBIE TU(PBI MO COOTBETCTBYIOMUMH OykBamu.OTBET:

Al b | B

Omeem(M K|3a0GHUAA 18, 19 aga9emca yesioe YUC/I0 UIU KOHEYHAs ecamuYHas 0pobb.

3adaHus 18 u 19 B8bINOIHAIOMCA C UCNOJIb308AHUEM CedyLWe20 meKcma.

18. Bbluncnaute B npoueHTax maccosyt Aot asota B moyeBnHe CO(NH2),. 3anuwmnte ymc-no ¢
TOYHOCTbIO 40 LeNbIX.
OrtBer: %.

19. PactBop moueBMHbI ¢ maccosoi goneit 0,1 % MCNONb3yeTCA B KayecTBe BHEKOPHEBOM
NOAKOPMKM TOMaToB. Mpu NOAKOPMKax Ha pacTeHus HaHocutca 20 r a3oTa Ha 100 m2. CKolbKOrpammos
MOYEBMHbI HY}HO 3aTPaTUTb HA 3eMe/IbHbIM Y4aCTOK TaKOW NAoWaabio?

3anuIIrTe YUCIO C TOYHOCTBIO JI0 IENbIX.

OtBer: T.

Yacmsb 2

20. Wcnonb3ya meTog, 31eKTpoHHOro 6anaHca, pacctaBbTe KO3GOULMEHTbI B ypaBHEHUM
peaKLmn, cxema KOTOPOWM TaKan

SO, + I, + H0O @ HI + H,SOq4

Onpenenme OKHMCJIUTCIb U BOCCTAHOBUTEIIb.

21. JaHa cxema npespaLleHnit:

CaCl2@ CaCOs3*  xp Ca(OH),

Hanuumre MonekynspHbie ypaBHEHHS peaKLfii, C TOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBUTh YKA3aHHBIE
npeBpamnieHus. [y mepBoro mpeBpanieHns COCTaBbTe COKPAIEHHOE HOHHOE YPaB- HEHUE PEaKIIUH.
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22, MNpu gobasneHnn K pacTBopy rMAPOKCMAA Kanus C Maccoson goneit wenoun 10 % u3- BbiTka
pactBopa HWUTpaTa meau (I1) obpasoBancsa ocasok maccoit 9,8 r. OnpeaennTe maccy UC- XO4HOTO pacTBopa
wenouu.

[lpakmuyeckaa Yacmsb

Jlan pactBop cynb(ara MarHus, a Takke HaOOp CIENYIONNX PEaKTUBOB: IIMHK; COISHASKUCIIOTA;
PAcTBOPHI TUIPOKCH 1A HATPHSL, XJIOpHIa Oapusi U HUTpaTa KaJus.

23. Mcnonb3ys TONbKO pPeaKkTUBbI M3 MPUBEAEHHOrO MEpeyHs, 3anulinTe MOJEKYAAPHble
YpaBHEHMA ABYX PeaKLMi, KOTOpble XapaKTePW3YT XMMMUYEecKue CBOMCTBa cynbdaTta marHusa, u
YKaXXUTe NPU3HAKM MX NPOTEKAHMA (3anax rasa, LBeT 0CaZika UK pacTBopa).

24, poBeaute XMMUUYECKME PeaKLMM Mexay CyNbGpaTomM MarHma 1 BbiIbpaHHbIMM Belle- CTBaMU
B COOTBETCTBMW C COCTAB/IEHHbIMU YPaBHEHUAMMU peakuuu, cobngans npasuna TEXHU- KU
6e3onacHoOCTH, NpMBeAEHHbIE B MHCTPYKLMM K 3a4aHuI0. [poBepbTe, NPaBU/IbHO /1M YKa3a-Hbl B OTBETE HA
3agaHne 23 npu3HaKM NpPOTEeKaHMA peakuui. Mpu HeobxoaMMOCTM AOMONHUTE OTBET UM
CKOPPEKTUpPYWNTE ero.

Kpumepuu oyeHku

Cucmema oyeHusaHus pabomel N0 Xumuu
Yacmb 1

Bepnoe Beimonaenue kaxaoro u3 3aganui 1—3, 5—38, 11, 13—16, 18, 19 onenuBaetcsl 6amiom.

3a MONHBINA MPaBUIIBHBIA OTBET Ha Kaxaoe u3 3afanuii 4, 9, 10, 12 u 17 craButcsa 2 Gamna; ecnu
JOMyIIeHa o/iHa OlMOKa, TO OTBET oneHuBaeTcs B 1 6amwn. Ecnu nomyieHs! 18e U 601eeomnoKy nin
OTBETA HeT, TO BricTaBigeTcs 0 6amios.

Howmep 3axanns TIpaBILHbII 0TBET Howmep 3axanus TIpaBHIbHBIIi 0TBET
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

* I'Iopﬂ,u,or( cnenoBsaHuA Ll,VId)p B OTBETE HE UMEET 3HAYEHUA.
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Yacmeb 2

Kpumepuu ouyeHusaHus 8binoJIHeHUsA 3adaHuli ¢ passépHymMbIM 0MBemom

20. Vicnonb3ysa MeTog, 3N1eKTPOHHOro 6anaHca, pacctasbTe KO3GOULMEHTDI B ypaBHEHUM
peaKLmu, cxema KOTopoW

SO + 12 + HO @ HI + HySO4

Onpez[enme OKHCJIMTCIb U BOCCTAHOBUTEIIb.

Conepmalme 0TBE€TA U YKa3aHUS 110 OLCHNBAHUIO banabl

OJeMEHTHI OTBETA!

1) CocraieH 1MeKTPOHHBINA OaaHc:

1)S*—2em S*°
1 I(;+Ze 21

2) PaccraBiieHsl KOO()MUIMEHTHI B YPABHEHUH PEAKIUH.

SOz + 12+ 2H0 = 2HI + H,SO,

3) Ykasano, uro SO (1 cepa B CTCNECHN OKUCICHUA +4) SBISETCS BOCCTAHOBUTENEM,a HOJ
— OKHUCIIUTENEM.

OtBer HpaBI/IHBHHﬁ )i HOHHLIP'I, BKJIOYACT BCC HAa3BaHHBIC BBIIIC 3JICMCHTHI

HpaBI/IHLHO 3aIMCaHbl IBa 3JICMCHTA OTBETA

HpaBI/IHLHO 3alMcad OJMH 3JICMCHT OTBCTA

Bce snemeHThI 0TBETA 3amMUCcaHb HEBEPHO MJIM OTCYTCTBYIOT

W Ol RPN W

MakcumanbHbil 6ain

21. laHa cxema npespalueHHit:

CaClmCaCO3t XECa(OH)2

Hanummte MonexynspHble ypaBHEHHUs pEaKIHii, C MOMOIIBbIO KOTOPHIX MOKHO OCYIIECTBUTH YKa3aHHbBIE
npeBpamieHus. [y mepBoro mpeBpanieHus COCTaBbTe COKPAIEHHOE HOHHOE YPaB- HEHUE PEaKIIUH.

Copep:xanue 0TBeTa M YKA3aHHUS 110 OLEHUBAHUIO Banabl

DJIeMEHTEI OTBETA:

Hanvcassl ypaBHEHHs DEaKIWii, COOTBETCTBYIOIIME CXEMENPEBPAIICHHI:
1) CaCl, + Na,CO3; = CaCOs + 2NaCl

2) CaCO3! CaO + CO;

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

CocrapieHo cOKpaIléHHOE HOHHOE YPaBHEHHUE IIEPBOTO NIPEBPAILCHHS:
4) Ca?* + CO? =CaCO
3 3

Ortser HpaBI/IHBHHﬁ H HOJ'IHBII‘/'I, BKJIIOUACT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI

[TpaBuiIbHO 3amMCaHbl TPU YPABHEHUS pEaKLUU

HpaBI/IHLHO 3alACaHbl JIBa YPABHCHUSA PCAKIIUN

[1paBuiipHO 3amECanO OJJHO YPaBHEHHE PEAKITHN

Bce YpaBHCHHUA peakunﬁ 3anrcaHbl HCBCPHO WM OTCYTCTBYIOT

Al Ol RPN W| D>

MakcumanbHell 6ann




22, MNpu gobasneHnn K pacTBopy rMAPOKCMAA Kanua C Maccosoil goneit wenoum 10 % us- BbiTka
pactBopa HWUTpaTa meau (I1) obpasoBancsa ocagok maccoit 9,8 r. OnpeaenuTe Maccy UC- XO4HOTO pacTBopa
wenouu.

Conepmalme 0TB€TA U YKa3aHUA M0 OCHUBAHUIO banabl

DneMeHTHI 0TBETA:

1) CocraBieHo ypaBHEHHE peaKilyu:

2KOH + CU(NOs)z = CU(OH)z + 2KNO3;

2) Paccuntano KOIMYECTBO BEIIECTBA THAPOKCH/A KK, 3aTPAYEHHOIO B PE3YIbTATE
peaKiuu:

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

1o ypasuenuto peakuuu N(KOH) = n(Cu(OH),) - 2 = 0,2 monb

3) Omnpeenena Macca pacTBOpa MHAPOKCH 1A KaJIHs:

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

m p-pa = m(KOH) / B100=11,2:10-100=112r

OtBeT HpaBHHBHBIﬁ 14 HOHHBIﬁ, BKJIIOYA€T BCC HAa3BAHHBIC 3JICMCHTBI

HpaBI/IHLHO 3alMCaHbl 1Ba U3 Ha3BAHHBIX BBINIC 3JICMCHTOB

HpaBI/IHI)HO 3alIMCaHO OJJHO U3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

W L[ DD W

MakcumaneHbIl 6ann

anIKmULIQCKGFI yacmb

Jau pactBop xnopuna xenesa (l11), a Takke HaOOp CIEIYIONMX PEAKTUBOB: MEJlb; CONSHASIKHUCIOTA;
pacTBOPBI T'UIPOKCH/IA HATPHSL, HUTpaTa cepedpa 1 XJI0pH/a Kalus.

23. Mcnonb3ys TONbKO pPeaKkTUBbI M3 MPUBEAEHHOTO MEpeyHs, 3anulunTe MOJEKYAAPHble
YPaBHEHMA ABYX pPeaKLMi, KOTOpble XapaKTepPU3yOT XMMUYECKMe CBOMCTBA Xiopuaa xene- 3a (lIl), n
YKaKMTE NPU3HAKM UX NPOTEKAHUA (3anax rasa, LBET 0CajKa UK pacTBopa).

Conep:kanue 0TBeTa M YKa3aHHUS 10 OLlEHUBAHUIO Banusl

OneMeHTHI OTBETA:

CocraBneHsl ypaBHEHHS ABYX PEAKLHH, XapaKTEpU3YIOLIMX XUMHUYECKHE
cBoiicTBa xnopuna xenesa (l11), u ykasanbl nmpu3HaKu UX MPOTEKAHHUS:

1) FeCls + 3AgNO; = Fe(NO3); + 3AgClL

2) Bhinajienye 6EIOr0 TBOPOKUCTOTO OCAKA,

3) FeCl; + 3NaOH = Fe(OH)sz + 3NaCl

4) Bemazenne Gyporo ocajka

OtBer HpaBI/IHLHHﬁ 1% l'[OJ'[HLIfI, BKJIIOYA€T BCC HA3BAHHBIC 3JICMCHTLI

[TpaBuibHO 3anKCaHbl TPU HIEMEHTA OTBETA

HpaBI/IHLHO 3aluCadbl ABa 3JIEMCHTA OTBCTA

HpaBI/IHLHO 3alIMCaHO OIWH JJIEMCHT OTBETa

Bce amemeHTH 3amucansl HCBCPHO WU OTCYTCTBYIOT

Al O P | NN WO &

MakcumaneHsIl 6ann




24. MNposeauTe XMMUYECKME peakuun Mexay pactBopom xnopuaa skenesa (lIl) v BbibpaH-HbIMU
BELLeCTBAMM B COOTBETCTBUM C COCTAB/IEHHbIMM YPABHEHUAMM peakuuu, cobaiogas npa- suaa
TeXHUKKN 6esonacHocTu. MposepbTe, NPAaBUAbHO N YKa3aHbl B OTBETE HA 3aAaHue 23 NpusHaKu
npoTeKaHus peakuuii. Npnm HeobXoANMMOCTH AONONHNUTE OTBET UM CKOPPEKTUPYHTEETO.

Conepma}me OTBE€TA U YKa3aHUS 110 OCHUBAHUIO banabl

XUMWYECKHE IKCTIEPUMEHT BBITIOJIIHEH B COOTBETCTBUM C MHCTPYKIHEHK

3a7aHuro 24:

* 0TOOp BEINECTB MPOBEAEH B COOTBETCTBHH C MyHKTaMu 3.1—3.5 HHCTPYKIHH;

* CMEIIMBAHNE BEIIECTB BBHIMOIHEHO B COOTBETCTBHH C MyHKTaMH 3.6—3.8 HHCTPYKIHH

XUMHUYECKHI SKCTIEPHMEHT BBHIIIONHEH B COOTBETCTBUM C TMPaBUIAMU TEXHHKH 0e30mMac-HOCTH 2
[IpaBuna TexHUKU 0€30MACHOCTU HAPYIIECHB! MPU OTOOPE MM CMELIMBAHUU BELIECTB 1
[IpaBuna TexHUKM OE30MACHOCTH HAPYLIEHBI KaK HPH 0TOOpE, TaKk U NPH CMEIIMBAHUH 0
BEIIECTB

MakcumanbHelli 6ann 2

lpu HapyweHuu npasus mexHUKu 6e30nacHoCMu, KOmMopoe Moxem HaHecmu ywepb
300p08bI0 CaMo20 3K3aMeHyemo20 U/u OpyauXx YYacmHUKOB8 3K3ameHa, 3Kcnepm 06s-
3aH NpeKpamumab BbINOJIHEHUE IKCNEPUMEHMA 06y YaoWUMCH.

MakcumanbHoe uncno 6annos 3a BbiNONHEHUE pa60'rb| =40
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