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1. KoMmuieke  OCHOBHBIX XapaKTePUCTUK JAOTOJIHUTEILHOMI
Oo6meodpa3zoBarenbHoil mporpammbl «IIpakTudyeckass XumMmus»

1.1 IosicHuTEILHAA 3AIMUCKA

Pabouas nporpamma cocTaBiieHa Ha OCHOBE:

-Konuenuus npenogaBanus yueOHOro npeamera «XuMHs»;

- Meroauueckoe nocobue "Peanu3zaiust 06pa3oBaTeIbHBIX IPOTPaMM O XUMHUH C UCTIOIb30BaHUEM
o0opynoBaHus AeTckoro TexHomnapka «llIkonapHbll kBaHTOpUYM» 7—9K71accs!”, M.,2021r.

- Pabouas mporpamma pazpaborana ¢ yueTom nporpammsl popmupoBanus Y'Y [ oOyuarommxcs.

HopmaruBHas 0a3a

1. ®epepanbublii 3ak0H 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 ob6pa3oBanuu B

Poccwuiickoit denepanuuny» (¢ U3M. U 1011, BCTyiL. B cuiy ¢ 01.09.2020) — URL: http://www.

consultant.ru/document/cons_doc LAW 140174 (nata oopamenus: 28.09.2020)

2. Ilacmopr HanmoHanmpHOTO MpoekTa «O0pa3zoBanuey» (yrBepkaeHa npesuauymom Cosera npu

[Ipesunente PO no cTparernueckoMy pa3BUTHIO U HAIIMOHAJIBHBIM IIPOEKTaM, MPOTOKOJI OT

24.12.2018 N 16)

3. TocynmapcrBenHas nmporpamma Poccuiickoit @enepanuu «Pa3sutue oOpasoBanus» (Y TBepxkIcHa

[TocTanoBnenunem IIpaButenscTBa PO ot 26.12.2017 N 1642 (pex. ot 22.02.2021) «O6

YTBEPKACHUH roCcyAapcTBEHHOU mporpaMMbl Poccuiickoit denepanuu

4. «Pa3ButHe  0OpazOBaHHS — URL:

http://www.consultant.ru/document/cons_doc_LAW 286474/cf742885e783e08d938

7d7364e3426187ec138f (nata obpamenus: 10.03.2021)

5. IIpodeccuonanbupiit ctangapt «llegaror (megaroruyeckas 1eITeIbHOCT B JJOMIKOJIBHOM,

Ha4YaJIbHOM 00IIIEM, OCHOBHOM OOIIIEM, CpeTHEM 00111eM 00pa3oBaHuM), (BOCIIUTATEIh, YUUTENh)»

(pen. ot 16.06.2019 r.) (Ilpukaz MunuctepcTBa TpyAa U colanbHON 3auThl PO oT 18 okTs0ps

2013r. Ne 544H, c u3MEHEHUSAMH, BHECCHHBIMU NPpUKa30M MuHuCTEpCTBa TpyAa u couzamutel PO ot

25 nexabps 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 4221) — URL: //

http://mpodcrannaprnenarora.pd (nara oobpamenus: 10.03.2021)

6. IlIpodeccuonanbhblit cranaapt «llegaror 10MOIHUTENBHOTO 00pa30BaHuUs I€TEH U B3POCIIBIX)»

(ITpuxa3z MuHHuCTEpCTBa TpyAa U corranbHOi 3amuTel PO ot 5 mas 2018 r. N 298n «O6

YTBEpAKACHUU ITpodeccroHanbHOro cranaapra «llegaror 1onoaHUTENEHOTO 00pa3oBaHusl  JeTel u
B3pOCIIBIX») — URL:

7. lInttps://profstandart.rosmintrud.ru/obshchiyinformatsionnyy-blok/natsionalnyy-reestr-

professionalnykh-standartov/reestrprofessionalnykhstandartov/index.php?

ELEMENT_ID=48583 (nara obparmienus: 10.03.2021)

8. ®enepanbHbIil rocyiapcTBEHHBIN 00pa3oBaTEeIbHBIN CTAaHAAPT OCHOBHOI'O O0IIEro 00pa30BaHus

(Y1BepxkneH npukazom MunucrepctBa oopazoBanus u Hayku Poccuiickoii®enepannu ot 17

nexadbps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (mata obparenus: 10.03.2021)

9. @enepanbHbIil rocy1apcTBEHHBINH 00pa3oBaTENbHBIN CTAHAAPT CPETHETO 0OIIEro 0Opa3oBaHus

(YtBepxaeH mpukazom MuHucTepcTBa oOpa3zoBanus u Hayku Poccuiickon @eneparuu ot 17 mast

2012 r. N 413) (pen.11.12.2020) — URL.: https://fgos.ru (nara oopamenus: 10.03.2021)

10. Meronnyeckne peKOMEHIAIMH 110 CO3AAHUI0 U PYHKIIMOHUPOBAHHIO IETCKUX TEXHOIMAPKOB

«KBanropuym» Ha 6a3ze 001ieo0pa3zoBaTenbHbIX OpraHu3auii (Y TBepkIeHbl pacopsKeHUEM

Mununcrepcthttp://www.consultant.ru/document/cons_doc_LAW_374695 (nara obparieHus:

10.03.2021)

11. pexkomeHIAIMH IO CO3AAHUIO U (PYHKLIMOHUPOBAHUIO LIEHTPOB I (poBoro oopazoBanus «IT-


http://www/
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938
http://www.consultant.ru/document/cons_doc_LAW_374695

Kyo» (YTBepkIeHbI pacniopshkeHHeM MuHHCTEpCTBA MpocBeieHus: Poccuiickoit @enepanyu ot 12
suBapst 2021 r. N P-5) — URL.: http://www.consultant.ru/document/cons_doc_LAW 374572 (nata
obpamienus: 10.03.2021)

12. Metoauueckoe nocobue becmanos I1.1. Peanuzanus oOpa3oBaTeIbHBIX MPOrpaMM MO0 XUMHUH C
UCIIOJIb30BaHNEM 000pyAOBaHUs JETCKOTo TexHomapka «lIIkompHBIN KBaHTOPpUYM» 8§ — 9 KIacchl,
Mocksa, 2021

PabGouas nporpamma kypca «l[IpakTudeckass XuMus» MpeAHaA3HAYEHA VISl YYAIIUXCS TUHAMUYECKUX
rpynn 8-9 kiaccoB ocHOBHOM miKkouibl. [IporpamMMa cocraBieHa Ha OCHOBE (DyHAaMEHTaIbLHOTO Spa
coJepkaHusl o0Imero oopazoBanus, TpeOOBaHM K pe3ysibTaTaM OCHOBHOTO 00IIero odpa3oBaHus,
npenctaBieHHbIX B DenepaqbHOM TrOCyAapCTBEHHOM CTaHJapTe oOmiero oOpa3oBaHHS BTOPOTO
nokosieHus: W JuddepeHnmanuu CoAepkKaHUS C YY4eTOM OOpa3oBaTENbHBIX IMOTPEOHOCTEH,
WHAUBUAYaAJIbHBIX BO3MOKHOCTEHN U CITOCOOHOCTEHN yJaluxcsl.

JaHHbII KypC SBISIETCS TMPOIEIEBTUUECKUM (MPeanpoPMIbHBIM) U BBITIOJHSET 3a7a4id MPAKTHKO-
OPUCHTHPOBAHHOW TIOMOIIM B MPUOOPETEHWH JIMYHOCTHOTO OIbITa BBIOOpa COOCTBEHHOTO
COJIepKaHUsI OO0pa30BaHUS, OPHCHTUPYS HA ECTCCTBCHHOHAy4YHBIM mpodmib oOydeHus. Kak
OTMEYAeTCsl B KOHIICTIIMM IIKOJIBHOTO XHMMHYECKOro oOpa3oBaHMs, ‘“OCHOBHOW 3ajadei
MPONEACBTHYCCKUX  (MPEANPOPIIBHBIX) KypCcOB sBIseTcss (opMHpOBaHME Y IIKOJIHLHUKOB
MePBOHAYAJILHOTO IIEJIOCTHOTO TPEJCTABICHUS O MHPE Ha OCHOBE COOOIIEHHS MM HEKOTOPBIX
XUMHYECKHUX 3HAHUH .

[[upoxuii HaOOp BO3MOXKHOCTEH, oOecreyrMBaeMbIX HU(PPOBOH JadopaTopueii - CpeIcTBaMH
WU3MEpPEHUS, HE TOJIBKO OOECIeuMBacT B XOJ€ NPAKTHYSCKOH pabOThl HArJSJAHOE BBIPAKCHUE
MOJTyYEHHBIX PaHee TEOPETUUYECKUX 3HAHHM, HO U JIEMOHCTPUPYET UX 3HAUUMOCTH JJIsi OOBIICHHOMN
xu3HU. [{udposas maboparopusi 3SHAKOMHUT ¢ COBPEMEHHBIMU METOAMH UCCIICIOBAHHUS, YTO ITO3BOJIAT
yUaluMcsl MOHATh CMBICT U HEOOXOJUMOCTh MPAKTUUECKUX UCCIEeIOBAaHUM, C KOTOPBIMU OHH OYIyT
CTAJIKUBAThCS B JKU3HU. YUHUTENIO JaHHBIA HAOOp MPEIOCTAaBISET BO3MOXXHOCTH JOCTYITHO H
MHTEPECHO MPOBECTH YPOK, ONMUPAACh HA COBPEMEHHBIE TEXHOJIOIMU. HarisigHOCTh SKCIIEPUMEHTOB,
OCYIIECTBIISIEMBIX C TIOMOIIbIO LU(pOBOH J1abopaTOpuu, — €LIE OJHO MOATBEPKIAECHUE U3BECTHOU
¢dpassl, 4TO NTyUllle OAUH pa3 yBUAETSH (a enié nydiie — monpo0oBaTh), 4eM CTO pa3 yCIbIIIATh.

O01mas xapakTepucTHKa Kypca

OcBoeHre MPUEMOB TEXHHUKHU J1a0OpaTOPHOU PabOTHI, HABHIKOB UCIOIB30BAHUS XUMUYECKOU
MOCY/Ibl U 000PY/IOBAaHUS, HATPEBATEIbHBIX MPUOOPOB B COUETAHUU C COONIOJCHUEM TpeOOBaHUMN
TEXHHUKHU 0€30MacHOCTH TpeOyeT ocobeHHO MHOTO BpeMeHH. [Iporpamma Kypca mocTpoeHa TakuM
00pa3zoM, U4TO MPAKTHUECKH KaKJI0€ 3aHSATHE BKIIOYAET B C€0S IEMOHCTPAITMOHHBIA YKCIIEPUMEHT
WJIM MPAKTUKYM. B paMkax npeioKeHHOro Kypca MOYKHO OCYIIECTBUTh BBIIIOJHEHUE TEX ONBITOB,
KOTOpbIE Ha YpPOKE IO TE€M WJIM HHBIM TPHYMHAM HE OBUIM TOCTaBJIEHBI, OCYIIECTBICHUE
JOTIOTHUTENFHBIX C IIeNIbI0 TOBTOPEHUS U YIAyOJeHHs] 3HAHUM, MOCTAHOBKA HOBBIX OIIBITOB,
WJUTFOCTPHUPYIONTUX XUMUYECKUH MPOIIECC, TPUMEHEHNE XUMUH B )KU3HU. Takas pabota B OoJbIei
CTEINEHHU yJIOBJIETBOPSIET MHTEPEC yUALTUXCsl, IOCKOJIbKY OHAa ONMPAETCs Ha 3HAHUS, TI0JIy4aeMble B
KJlacce, W OTBEYACT Ha 3ampoChl, BO3HUKAIOIINE B TMPOIECCE HM3YUYCHHS XUMHH. Bce TeMbl
JOTIOJIHAIOT, PACHIUPSIOT 3HAHUS yUYAIIUXCs; PEAU3yIOT BO3MOKHOCTh MEXKIIPEIMETHBIX CBS3EH;
MOJTYYCHHBIC 3HAHUS MO3BOJSIOT YYaIIUMCS BUIETh POJb XUMHUYECKHX 3HAHWM B Pa3BUTHU
MaTepuaIbHOW KyIbTYphl 4elnoBedecTBa. /[ HEKOTOPHIX OMBITOB OTOOPAaHBI 3HAKOMBIE JJIS
IIKOJTbHUKOB BEIIECTBA, NPHUMEHSEMbIE B OBITY, 4YTO TIO3BOJISIET BBISBISATH W Pa3BUBATH
CIIOCOOHOCTH YYaIIuXCsl K SKCIIEPUMEHTUPOBAHUIO C BEIIECTBAMHU.

[Tporpamma Kypca mocTpoeHa Ha MaTepuasie 0a30BOr0 Kypca HEOpPraHWYecKor xumuu 8-9
kiacca. Kypc momoraer y4eHHKY COPHEHTUPOBATHCS B €CTECTBEHHOHAYYHOM MPoduiie 00ydeHus,
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MOKa3aTh TUIUYHBIC AJIS JAHHOTO MPO(UIIs BUIBI NEATEIBHOCTH, 1a€T BO3MOKHOCTbH YUCHHKY
MIPOSIBUTH CeOs1, SIBJISICTCSI TOMOIIHUKOM JIJIS TOATOTOBKH PAKTHYECKOM YacTH IK3aMeHa [0 XUMUH
3a Kypc 9 knacca.

OCHOBHBIMU BHJIAMH JCSTEIBHOCTH SBJISIETCS MPAaKTHUYECKash W SKCIIEpUMEHTalbHas padoTa
yuauxcs: HabIoeHre, aHallu3, CHHTE3, KAYeCTBEHHOE U KOJMYECTBEHHOE OMKCaHne 00bEeKTa U
€ro KOMIIOHEHTOB, BBISIBICHHE NPUYMHHO-CIEACTBEHHBIX CBS3€W, CYIECTBEHHBIX IPU3HAKOB,
00001eHne U KiaccupuKalus, COTpyIHUYECTBO, IPE3EHTAIUS PE3yIbTaTOB. DKCIIEpUMEHTaIbHAs
paboTa moMoraeT yriayOuTh 3HaHUS 10 XUMUH, HAYYUTh YYaIIUXCsl HAOIIOJCHHIO MHOTOOOPa3HBIX
XUMHUYECKHUX SBIICHUH, MPUYUYUTh K CAMOCTOATENHHOM paboTe B J1aOOpaTopuu W MPaBUILHOMY
BBINOJIHEHUIO MHOT000pa3HbIX JabopaTopHbIX omepanmidi. [Ipu mpoBeaeHMH TaHHOTO Kypca
BO3MOXXHBI Pa3HOOOpPa3HbIE BUJIbI AEATEILHOCTU YYALIUXCS: YCTHBIE COOOIEHUS, COCTaBIICHUE
CXEeM-Ta0JIMI[ TO Y3JIOBBIM TEOPETUYECKMM BOIPOCAM, BBIIOJHEHHE IPAKTHUYECKUX paboT ¢
3JIEMEHTaMHU HUCCJEI0BAHMS, BBINOJHEHUE JAEMOHCTPALMOHHBIX OMNBITOB, @ TAKXKE IOJHOLEHHBIX
IIPOEKTOB U MCCIIEI0BAaHUM, IPE3EHTALNN, BUKTOPUH, OAO0POK SKCIIEPUMEHTAIbHBIX 3a7a4 U JIp.

B obpazoBarenbHoil nporpamme (OI1) npeacraBiieHbl caeayOLUe pa3ebl:

1. Metozpl U3y4eHHs BELIECTB U XMMUUYECKUX SIBICHUI. DKCIIEPUMEHTAIbHBIC OCHOBBI
XHMUH.

2. TlepBoHaYaIIbHBIC XUMHYECCKUE TIOHSTHSL.

3. PacTtBOpBI

4, OCHOBHBIC KJIACChI HEOPIaHUYECKMX COCTUHEHHIA.

5. Teopust 2MEKTPOIUTHYCCKON TUCCOLIHALIH.

6. Xumuueckue peaxiuu.

7. XuMuueckue 3JIeMEHTHI (CBOHCTBA METAIIIOB, HEMETAIIOB U MX COSIMHEHHN).

KonTposb 3a ocBoeHHEeM NHporpamMMbl Kypca NPOXOAUT B BHAE TeKYyIero KOHTPOJS
(mpoBepka chOPMHUPOBAHHOCTH MPAKTHYESCKUX HABBIKOB, BEJCHHS TETPaIH 1abOpPaTOPHBIX paboT,
Oecelpl 1O W3yJ4aeMOMY MaTepuaily) W HMTONOBOr0 KOHTPOJS (IPE3CHTALMS pe3ylIbTaTOB
NPaKTUYECKOH 1eATEIbHOCTH B BUJIE OTUETOB, IPOEKTOB, SKCIIEPUMEHTAIIBHBIX UCCIIC0BAHU).

®DopMbI KOHTPOJIS

Kontpons pesynbratoB oOyueHus B cooTBeTcTBUM ¢ aaHHoW OIl mpoBoaurcs B (opme
MUCBbMEHHBIX U SKCIEPUMEHTAJIbHBIX PaldOoT, MpeAnoiaraeTcsi NpOBEJCHUE MPOMEXYTOUYHOU U
WUTOTOBOW aTTECTALINH.

HeneBas aynuropus

Vyammecs 8-9-X Kj1accoB MIKOJIBI

[Tporpamma kypca o xumuu: «IIpakTuyeckas XuMus» MpeaHa3HaueHa ajs ooyJarommxcs 14-
16 net.(1 yac B Henento, 34 4acoB)

1.2. Hesas ¥ 32a1a44 POrpaMMblI

OcHognas yenv npocpammpi: CO3AAHUE YCIOBHN JUIA peaM3alUyl 33/a4d MPeanpoduIbHON
HNOJArOTOBKM, OpHEHTallUM M  OIEHKM BO3MOXHOCTH MpPOAODKEHHS  00pa3oBaHUs B
€CTeCTBEHHOHAYYHOM HAIpPaBJICHUW, Pa3BUTHE Yy IIKOJIHHUKOB HABBIKOB AKCHEPUMEHTAIHHON
NeSITETbHOCTH.



3aoauu npoepamme:
-C031aTh YCJIOBHA JIA MOBBIIICHUA TCOPCTUICCKUX 3HAHUH 110 XUMHUU,
-COBEPIICHCTBOBATh TEXHUKY XMMHUYECKOTO IKCTICPUMEHTA;
-IPUMCHATDH IMOJTYYCHHBIC 3HAHUSA JJI1 U3YUCHUA 00BEKTOB HOBCGHHGBHOﬁ JKU3HHU,
-(opMupOBaTH OCO3HAHHYIO MOTHBAIUIO HAa BEIOOP €CTECTBEHHOHAYYHOH MPOheCcCHu;
-(opMHpOBaTH KOMMYHHUKATUBHBIE HABBIKH, KOTOPBIE CIIOCOOCTBYIOT PA3BUTHIO YMEHHMA
paboTath B rpymie, BECTH JUCKYCCHIO, OTCTAaUBATh TOUYKY 3PEHHUSI;
-CO3/IaTh YCJIOBHS JUIsl PA3BUTHS [TO3HABATEIIPHON aKTUBHOCTH, CAMOCTOSTEIIbHOCTH,
aKKypaTHOCTH.
1.3. Conep:xaHue nporpamMmsl

1. HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUSA.

1.1. Ilpeamer xumuu. Poap XuMmuM B JKM3HU 4YelloBeka. Tena u BemecTBa. dusnueckue
CBOMCTBa BelIecTB. ArperaTHoe cocTosiHue BemiecTB. [loHaTHe 0 MeTOax MO3HAHUS B XUMUH.
Xumus B cucteme Hayk. Yuctole BemecTBa U cmecu. CiocoObl pa3ieieHus cMeceil.

1.2. Meroabl NO3HAaHUS B XUMHMU: HAOJIIOJIEHHE, SKCIIEPUMEHT, MOJIeIMpoBaHue. MIcToOuHNKN
XUMHUYECKON MHPOpMAINH, €€ TIOJyYEHHUE, aHAINU3 U NIPEACTABIIEHUE €r0 PE3yJIbTaTOB.

1.3. ®usuyeckue U XUMUYECKHE SIBIEHHS. XHUMUYECKas peaKuug U eé IIpU3HAKHU. 3aKoH
COXPAaHCHUA MaCChl BCIICCTB.

2.  Baxwueiimme npencTaBuTENN HEOPTAHNUECKUX BEIIECTB

2.1. ®usnyeckue cBoOWCTBa BoAbl. Boma kak pactBoputenb. PactBopel. HacelmieHHbie u
HEHaCBILIEHHbIE PACTBOPHI.

2.2. Knaccudukanus HEOPraHWYECKUX COCTUHEHUH. OcnoBanus. Knaccudukarnus
OCHOBAHHUH: IENOYN U HEPACTBOPUMBIE OCHOBaHMsI. HoMeHKmaTypa ocHOBaHM (MeXlyHapoaHas
U TpuBHaJbHAs ). PU3NUYECKHE U XUMUYECKHE CBOMCTBA ocHOBaHMi. [lonyueHne ocHOBaHUH.

2.3. Kucnorel. Krnaccudukamuss kucior. HomeHkimaTypa KHCIOT (MEXKIyHApOIHAS W
TpuBHaibHasA). PU3NUECKHE U XUMHUECKUE CBOMCTBA KUCIIOT.

2.4. Comu. Homenknatypa cosielt (MeXayHapoJgHas W TpuUBHalbHas). Dusnueckue u
XUMHUYECKHE CBOKCTBA COJIEH.

2.5. T'enerndeckas CBsI3b MEXIY KIacCaMH HEOPTaHUIECKUX COSTMHEHHM.

2.6. XUMHYECKUH HKCHEPUMEHT: KaueCTBEHHOE OIpeJesieHHe COAEp)KaHUS KHUCIOpOoAa B
BO3ayXe. M3yueHne oOpa3iioB BEIIECTB METAIIIOB.

3. MexmnpenMeTHbIe CBSI3U

3.1. OOmme ecTecTBEHHO-HAYYHBIE TMOHATHUS: HAy4yHBIH (DakT, THIOTE3a, TEOpHUs, 3aKOH,
aHaln3, CHHTE3,  KIacCU(pUKalus, IMEepUOJUYHOCTh,  HAONIOJEHUE,  IKCIIEPUMEHT,
MOJIETTUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE.

3.2. ®dusuka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HY- KIHUJA, H30TOINHI,
PallMOAaKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3a- psijd, BELIECTBO, TeNO, 00BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (pu3nuecKkue BETUYMHBI, €IUHUIIBI U3MEPEHHs, KOCMOC, IMJIaHETHI,
3BE361, CoHIIE.

3.3. buonorus: ¢porocunres, npxanue, buocdepa.

3.4. T'eorpadusi: atmocepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOAbI, IOJE3HbIE
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

4.  BemecTBo U XMMHUYECKas peaKus

4.1. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

4.2. Teopus >MEKTPOIUTHIECKON TUCCOIMALNU. DIIEKTPOIUTHI U HEIIEKTPOIUTHI. CTeneHb



nuccornuanui. CHUIIBHBIC U C1a0bIe AIEKTPOJIUTHI.

4.3. TloHsaTHE O CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMHAYECKHX PEaKIUsX.

5.  Hewmeramisl U ©X COCTUHEHUS

5.1. OOmas xapakTepucTHKA raJIOr¢HOB.

5.2. Crpoenne u pusznyueckre CBONCTBA MPOCTHIX BEIIECTB — KUCIOpoaa U cepbl. OKCHIIBI
CepBI KaK HpeI[CTaBI/ITeJII/I KHUCJIOTHBIX OKCHUIO0B. CepHI/ICTaSI KHCJIOTA, (1)I/ISI/I‘I€CKI/IC U XUMHYCCKHUC
CBOWCTBA.

5.3. Awmmmuak, ero pusnuecKkue U XMMUYECKHE CBOWCTBA.

14. Ili1anupyemMble pe3yJibTAaThbl OCBOEHUS Y4eOHOI0 nmpeaMera « XuMHMsh»

MertanpeamMeTHble M JIUYHOCTHbIE Pe3yJIbTAThI 0CBOEHHUSI Kypca

[Iporpamma kypca «lIpakTudeckass XMMHs TO3BOJIIET B COBOKYITHOCTH C JAPYTUMHU y4eOHBIMU
npeIMeTaMu M KypcamMH IOMOYb OOYYaroIMMCS JIOCTHYb pE3YJIbTaTOB OCBOEHUS OCHOBHOM
00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus, a UMEHHO:

JUYHOCMHblEe, BKJIIOYAIOIINE T'OTOBHOCTh U CIIOCOOHOCTh OOYHYAIOIIMXCS K CaMOpPa3BUTHIO U
JUYHOCTHOMY CaMOOMpeeNieHn0, CcHOPMUPOBAHHOCT, HX MOTHUBALMM K OOYYEHHIO H
LIEJICHAIIPABJICHHON IT03HABATEIILHON EATEIbHOCTH;

MemanpeOmemHyvle, BKJIIOYAIOIINE OCBOCGHUE OOYYAOIIMMHCS YHHUBEPCATbHBIX Y4€OHBIX
neiicTBuil  (peryjisTUBHBIE,  I103HABAaTEJIbHbIE,  KOMMYHHKAaTHUBHBIE),  CIHOCOOHOCTh  HX
UCIIONIb30BaHUsl B y4eOHOM, MO3HABAaTEIbHOW MPAKTUKE, CaMOCTOSATEIbHOCTh IUIAHUPOBAHUSA U
OCYILECTBIICHHS YI€OHOH JEATEIIbHOCTH M OpPraHU3aluy y4eOHOTO COTPYAHUYECTBA C ITeJaroraMu
Y CBEPCTHUKAMHU.

MeTanpeaMeTHble pe3yJbTaThl Kypca BbIPaKEHbI B!

1) yMeHHH CaMOCTOSITEIILHO ONPECISATh IS CBOETO 00YUEHHSI, CTABUTh U (POPMYIHUPOBATH JIJIsI
ce0s1 HOBBIE 33Jauu B y4€0€e U MO3HABATENBHOM NEATENIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI
CBOEH MM03HABATEIbHON JESITENbHOCTH;

2) yMEHHUHU CaMOCTOSITEIIBHO TNIAHUPOBATh YT JOCTHIKEHHUS IEIeii;

3) YMEHUH COOTHOCHUTH CBOM JICHCTBUS C TUNITAHUPYEMBIMH PE3yJIbTaTaMHU, OCYIIECTBIIATH KOHTPOIb
CBOEH JeSITEeNbHOCTH B MPOILECCe JOCTHKEHMs pe3ysbTaTa, ONpeneisTh CIocoObl AEeWCTBUI B
paMKax MpeIoKEHHBIX YCIIOBHH U TpeOOBaHUH, KOPPEKTUPOBATH CBOM JICHCTBHS B COOTBETCTBUU
C U3MEHSIIOLLENCS CUTYaLUE;

4) yMeHMH OLIEHUBATh MPAaBUILHOCTh BBINOJIHEHUs yueOHOM 3a/1auH;

5) Bi1afieHMH OCHOBaMH CaMOKOHTPOJIS, CAMOOILICHKH, MPUHSITHUS PEIICHUI U OCYIICCTBICHHS
OCO3HAHHOTO BbIOOpa B yueOHOMN U MO3HABATEIbHON JNESATEIbHOCTH;

6) yMEHUH OIpeIesITh MOHATHS, CO3/1aBaTh 000OLICHNS, KIACCU(PHUIIUPOBATh, CAMOCTOSTEIHLHO
BHIOMPATh OCHOBAHUS Y KPUTEPUU JIJISl KITACCU(DUKAINH, YCTAHABIUBATH PHYNHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH JIOTHUECKOE PACCYXIEHUE, YMO3AKIIOUCHUE U JIeNIaTh BHIBOJIBI;

7) YMEHUU CO3/1aBaTh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKH M CHMBOJIBI, MOJICTH M CXEMBI IS
peleHns y9eOHBIX U MO3HABATEIbHBIX 33/1a4;

8) cMBICIIOBOE UTEHHE;

9) yMEeHUM OPraHU30BbIBATh YUEOHOE COTPYIHUYCCTBO U COBMECTHYIO JCITEILHOCTD C yUUTEIEM
U CBEPCTHHKaMH; paboTaTh MHIMBHUIYaJIbHO U B TPYIIE: HAXOIUThH OOIIIee pelIeHue U pa3peliaTh
KOH(QJIMKTBI Ha OCHOBE COIJIACOBAaHUS NO3MIMK M yuéra HMHTEpecoB; (GOPMYyIUPOBATH,
apryMeHTHPOBATh M OTCTaUBaTh CBOE MHEHHE;

10) yMEHMU OCO3HAHHO WCIOJb30BAaTh PEYEBBIC CPEACTBA B COOTBETCTBUHM C 3aaauci
KOMMYHHKAIIMHM JUISI BBIPAKCHHSI CBOMX UYBCTB, MBICICH M TOTPEOHOCTEW; MJIAHUPOBAHUS U
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PETYJSILIMA CBOECH JEATEIBHOCTH; BIJIAJCHUE YCTHOM M IIMCBMEHHOM pEeYbl0, MOHOJOTMYECKOU
KOHTEKCTHOU PEUblo;

11) bopmupoBaHHM U Pa3BUTUH KOMIIETCHTHOCTH B OOJACTH MCIOJIb30BaHHS HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHosiorui (nanee MKT— komnerennum).

JINYHOCTHBIE pPe3yJIbTaThl Kypca:

1) popMupoBaHHE OTBETCTBEHHOIO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJamUXCs K CaMOPa3BUTHIO U CaMOOOpa30BAaHUIO HA OCHOBE MOTHBAIMU K OOYUYEHUIO U
MMO3HAHHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHUIO JajJbHEUIEeH WHINBUIYATbHONW TPACKTOPHH, C
Y4ETOM YCTOMYMBBIX MTO3HABATEIbHBIX HHTEPECOB;

2) hopMHpOBaHUE IEIIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMCHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKY;

3) popmMHpoBaHHE 0OCO3HAHHOI'O, YBAXKUTEIBHOTO U JOOPOIKEIATEILHOIO OTHOIIEHHUS K IPYTOMY
YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO; TOTOBHOCTU U CIIOCOOHOCTH BECTH AUAJIOT C APYTUMH
JIFOJIbMM ¥ IOCTUTATh B HEM B3aMOITIOHUMAaHMS,

4) ocBOCHHE HOPM, IIPABUJI ITOBEICHUS B IPYIINax U COOOIIECTBAX;

5) popmupoBaHrHEe KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOLICHHHM W COTPYAHHYECTBE CO
CBEPCTHUKAMH, JEThbMHU CTapliero W MIIAQJAIIET0 BO3pacTa, B3pOCIBIMA B  TIpoliecce
00pa3oBaTenbHOl, OOIIECTBEHHO IMOJE3HON, Y4eOHO-HCCIeA0BaTEIbCKOM, TBOPUECKOW U JPYTHX
BHJIOB JICATCIBHOCTH,

6) popmupoBanue Oe3omacHOro oOpa3a JKH3HH; YCBOCHHE NPABUI HWHIMBHIYAILHOTO |
KOJUIEKTUBHOTO 0€30I1aCHOI'0 IIOBEICHUS.

IIporpamma «IlpakTuueckasi XUMUSI» TO3BOJIIET B COBOKYIHOCTH C JAPYTUMHU y4eOHBIMU
npeAMETaMu U KypcaMu MOMOYb 00y4YaroIUMCs IOCTHYb PE3YJIHbTATOB OCBOCHHS Y BBITYCKHHUKOB
PEryJIATUBHBIX, MO3HABATEIbHBIX U KOMMYHUKATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX NEUCTBUN Kak
OCHOBBI YMEHUS YUUTHCS B OOIIIEHUH.

Hosnasamenvuvie YYJI[

-OCYHIIECTBIISITh PACIIMPEHHBIN MOMCK HHPOPMAIIUU C UCTIOJIb30BaHUEM OHOInOTEeK U IHTEepHeTa;

-OCYILIECTBIISITh CPAaBHEHUE, CEPUALINIO U KITACCU(PUKAIINIO, CAMOCTOSITENILHO BHIOMpPAsi OCHOBAHUS
Y KpUTEPUU JJI YKa3aHHBIX JOTHYECKUX OTEepaIlnii;

-yCTaHaBIUBaTh NPUUYUHHO-CJIEICTBEHHBIE CBS3H;

-IIPOBOJIUTH HAOIIOACHUE U SKCIIEPUMEHT TOJT PYKOBOJICTBOM YUHUTEJIS;

-CTaBUTH MPOOJIEMY, apTYMEHTHPOBATh €€ aKTYalIbHOCTb;

- MPOBOAMUTH UCCIIEIOBAHNE Ha OCHOBE MPUMEHEHHSI METO/IOB HAOIIOJICHUS U DKCIIEPUMEHTA;

-BBIJIBUTATh TUTIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX COOBITHIA, MPOIECCOB, 0OBEKTOB;

-OpraHU30BbIBATh UCCIIEAOBAHUE C 1IEJBbIO IPOBEPKH TUIIOTES;

-JiefaTh YMO3aKII04eHHs (MHAYKTUBHOE U 110 aHAJIOTHUH) M BBIBOJBI HA OCHOBE apryMEHTAIIHH.

Peeynamusnoie YYJ[

-TUTAHUPOBATH MYTH JOCTUKEHUS LIETEH;

-aJICKBaTHO CaMOCTOSITEJILHO OIICHWBATh MPABWJIHHOCTH BBHITIOJHEHUS JCHCTBUS M BHOCHUTH
HE0OXO0IMMbIe KOPPEKTUBHI B HCIIOTHEHHUE KaK B KOHIIE JICHCTBHS, TaK U TI0 X0y €ro peaan3aluu;

-OCYIIECTBIISITh MO3HABATEIBHYIO PEe(DIESKCHIO B OTHOIICHHUH JCHCTBUN IO PEIICHUI0 YI€OHBIX 1
IMO3HABATEIIbHEIX 3a/1a4.

Kommynuxamuenvie YYJ[

-YYUTHIBAaTh pa3Hble MHEHHMS U CTPEMHUThCA K KOOpPJAMHALMU pA3JIMYHBIX T[O3UIHUN B
COTPYAHUYECTBE;

-(popMyTupOBaTH COOCTBEHHOE MHEHHUE W MO3UIIMIO, ApTyMEHTUPOBATh U KOOPAHMHHUPOBATH €€ C
MO3UIIMSIMU TTAPTHEPOB B COTPYAHHMYECTBE TMPH BBIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM
JIeSITeIIbHOCTH;




-OCYIICCTBIISITh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

-aJICKBaTHO HCIIOJb30BAaTh PEUCBBIC CPEJCTBA JUISI PEIICHUS PA3IUYHBIX KOMMYHHKATHBHBIX
3aja4; BIAJAETh YCTHOM M THCBMEHHOH pEYbI0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE
BBICKa3bIBaHHC;

-OpraHu30BbIBATh M ITUIAHUPOBATH y4EOHOE COTPYAHHYECTBO C YYHUTEIEM U CBEPCTHUKAMH,
ONpeneNaTh el W (YHKIUU YYACTHUKOB, CIOCOOBI B3aMMOICWUCTBUS; IUIAHUPOBATH OOIINE
CrocoObI paboTHI;

-padoTaTh B rpymnmne — yCTaHaBIMBaTh pabouue OTHOWIEHHS, d(P(HEKTUBHO COTPYIHHYATH H
CrocoOCTBOBAThH MPOAYKTHBHON KOOIIEPAIH; HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH
NPOJYKTHBHOE B3aUMOJCHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMHU;

-OKa3bIBaTh MOJAJEPKKY U CONEHCTBHE TE€M, OT KOTO 3aBHCUT JOCTHXKCHHE LIEIU B COBMECTHOU
NeSITeITbHOCTH,

-B Tpoliecce KOMMYHUKALMU JOCTAaTOYHO TOYHO, ITOCIENIOBATEIbHO M TIOJHO IMepeaaBaTh
napTHEPY HEOOXOAUMYIO HH(OPMAIIMIO KaK OPUEHTHP JIJISl [IOCTPOCHUS ICHCTBHUS;

-CIIeIOBaTh MOPAJbHO-3TUYECKUM TPHUHIOMINAM OOIICHUS W COTPYJHHYECTBA HAa OCHOBE
YBOKHUTEILHOTO OTHOIICHUS K MapTHEPaM, BHUMAHUS K JIMYHOCTH JAPYroro, OKa3plBaTh MOMOIIb U
OMOIMOHANBHYIO TOAJEPKKY THapTHEpaAM B Tpolecce AOCTIKEHHs OOIIeH Ied COBMECTHOM
NeSITeITIbHOCTH,

-ycTpauBath 3(h(HEKTUBHBIC TPYMIIIOBBIE OOCYKICHHUS M 00CCIIeYnBaTh OOMEH 3HAHUSIMU MEXKITY
YJICHAMH TPYIIIBI JJ1s1 TPUHATHS () ()EKTUBHBIX COBMECTHBIX PEIICHHIHA.

2. KoMmuieke opraHu3anMoOHHO-TIeIarOru4ecKMX yCJI0BHM
2.1 Kanennapubiii yueOHblil rpadpuk Ha 2022-2023 yu.r.
Hauano yuebnoro roga 1 centssOpsi, okoHuaHue ydeOHOTro roja — 3 1masl.

[TpogomxuTenbHOCTh yueOHOTro rosa 34 Heaenu.
He paboune guu: 8.03.2023r.,1.05.2023r., 2.05.2023, 9.05.2023r.

KaHUKYITBI CPOKH
OCCHHHE ¢ 29.10.2023-6.11.2023

3UMHUE ¢ 29.12.2023-08.01.2024
BECEHHHE ¢ 18.03.2024-26.03.2024
JICTHUE ¢ 31.05.2024-31.08.2024

Kanposoe obecnieuenue

[Iporpammy peanusyeT negarorudeckuii pabOTHUK (y4uTenb (U3NYECKOU KYIBTYpPHI),
UMEIOLMI cpelHee MNpOoQecCHOHaIbHOE WM Bbicliee oOpa3oBaHue (B TOM YHCIE 10
HaIlpaBJICHUIO, COOTBETCTBYIOILLIEMY HaIlpaBJICHUIO JTAHHOM JOTIOJIHUTEIIbHON
oOmiepa3BUBalONIEi NpOrpamMMbl) M OTBEYAIOIIMK  KBATU(UKAMOHHBIM  TPeOOBAHUSM,
YKa3aHHbIM B KBAJIM(PUKAIIMOHHBIX CIIPABOYHUKAX U (WJIH) TPpodeccHoHaTbHBIM CTaHAAPTaM.

K peanuzanuu mporpaMMbl BO3MOXHO MpPUBIICYEHHUE JIMII, MOJY4YaIOIIMX BBICIIEE HIIU
cpenHee mpodeccuoHadbHOE OOpa3oBaHWE B pPaMKaxX YKPYMHEHHBIX TPYII HaNpaBlIeHHUH
HNOJATOTOBKH BBICIIET0 00pa3oBaHMS W CHENHMAJIBHOCTEH CpemHero mnpogecCHOHAIBHOTO
oOpazoBanusi "OOpazoBaHMe W TeJaroruuyeckue Hayku"' B cilydae pEKOMEHIAluu
aTTECTALIMOHHOU KOMHUCCUU U co0uroieHus TpeOOBaHUH, IIPEYCMOTPEHHBIX
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KBaﬂI/Iq)I/IKaI_II/IOHHBIMI/I CIIpaBOYHHUKAMMH.

2.2.Y4eO0HO-TeMATHYECKUH MJIaH

Ne Tema Conep:kan LeneBasn Koua | Ilnanupyemsie | Ucnosib30Ban

n/ ue YCTAaHOBKAa |-BO | pe3yJIbTaThl ue

1 YpOKa qac 000py10BaHUA

1 Mertoubl [IpakTuueckass | 3HaKOMCTBO C 1| Ymenue Jatuuk
IIO3HAHUA B paborta Ne 1 OCHOBHBIMH II0JIb30BAThCS | TEMIIEPATYpPhI
XUMUH. «3yuenune METOJIaMHU HarpeBaTeNbHbl | (TEpMOINAPHBII)
OKCIepUMEHTAaJl| CTPOCHUS HayKu MU npruOopamMu | , CIUPTOBKA
bHBIE OCHOBBI | IIJITAMEHU)

XUMHUH

2 Mertoubl JlaGopaTopHbIii | 3HAKOMCTBO € 1| Onpenensite Jatuuk
IIO3HAHUA B onbIT Ne | «Jlo | OCHOBHBIMU BO3MOXXHOCTb | TEMIIEPATYpPbI
XUMHH. KaKon MEeTOoAaMHU IIPOBEICHUS (TepMomnapHblii)
OKCIIEpUMEHTAJI| TEMIIEPATypbl | HAyKu peakuui u , CIINPTOBKa
bHBIE OCHOBBI | MOXHO IPOLIECCOB,

XUMHH HarpeTb TpeOyroLmx
BELIECTBO» HarpeBaHus

3 MeTtobl Jlaboparopusriii | Jlate 1| Ymenue Jatunx
MO3HAHUS B ombIT Ne 2 IIpe/ICTaBICHHE BbIOMpATh TEMIEPATYPbI
XUMUH. «M3mepenne 0 TOYHOCTH npuOOpsl 111 | IJIATUHOBBIH,
DKcrnepuMeHTall| TEMIIEpPAaTypbl | U3MEpPEHUi IPOBEJCHUS TEPMOMETD,
bHBIE OCHOBBI | KUIIEHHsI BOABI | LU(POBBIX MU3MEPEHMUI, JNEKTPUYECKAs
XUMHUHI C TIOMOIIIbIO JATYUKOB U TpeOyrommx IUIMTKA

JlaT4nKa aHAJIOTOBBIX TOYHOCTH
TeMneparypbl | mpuOopoB MOKa3aHuM
U TEPMOMETpa»

4 Metoael JlaGopatopusiit | ChopmupoBatsb 1| 3nare Jatuunk
MO3HAHUS B ombIT Ne 3 MIpe/ICTaBICHHE MIPOLIECCHI, TEMIEPATYpPbI
XUMUH. «Onpenenenue | o TeMneparype npoTekaromue | (TepMOIapHbIif)
OKcrepuMeHTaJl| TEMIIEPATypbl | IUIaBJICHUS, MIpH IJIaBJICHUH
bHBIE OCHOBBI | IIJIABJICHUSA U 00paTuMOCTH BELIECTB U UX
XUMHUHI KpUCTAJIIN3all | IUIaBJIECHUS U KpHUCTaJJIM3alny

WU OJIOBa» KpHUCTaJIIU3alu
u

5 [TepBonauaneub] JlabopaTtopHbli | DKCIIEpUMEHTA 1| Ymers otnnuaty Jlatumk
e XxuMuueckue | onbIT Ne 4 bHOE BOJIOIIPOBOIHYIO AJIEKTPOIPOBO]T
HIOHSITHSL. «BononpoBonH | onpexnencHue BOAY OT HOCTH,

Yuctele as u JUCTUILTUPOBAH JUCTHJTUPOBAH | Hu(poBOH
BElIECTBA U JUCTWIJIMPOBA | HOW U HOI1, 3HaTh, MHUKPOCKOII
cMecHu HHas BOJIa» BOJIOIIPOBOAHOM oueMy JUist
BOJBI IIPOBEJICHUS

JKCIIEPUMEHTOB

HCIOJIB3YIOT

JUCTUITUPOBAH

HYIO0 BOJY
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6 ITepBonauanibabl JlemoHncTpamo | M3ydyenue Ymets oTmuary| [laTunk
€ XUMUYECKUE | HHBII XUMHUYECKUX (busnueckue TEeMITepaTyphl
MOHSATHS. HKCIIEPUMEHT SIBJICHUI IIPOLIECCHI OT IIJIATUHOBBIN
Ousnueckue u | Ne 'l XUMHYECKUX
XUMUYECKHE «Bp1aenenue u peakuuit
SIBIICHUS MOTJIOIICHHE

Terja —
MIPU3HAK
XUMUYECKOU
peaKImny

7 IlepBonavanbnsl JlemoHcTpauuo | M3yuenue 3Hath, yto nipu | [Ipubop mmst
€ XUMUYECKUE | HHBII SIBJICHUH TIPU POTEKaHUU OIBITOB C
MOHSITHSL. AKCIIEPUMEHT pa3oKeHUH peakiuit 3JIEKTPUUECKUM
[Ipocteie n Ne 2 CJIOXHBIX MOJIEKYJIbI TOKOM
CJIOKHBIE «Pa3noxxeHue | BelIECTB BEIIIECTB
BEILECTBA BOJIbI paspylarpTcs, a

ANEKTPUUYECCKHU aTOMBI

M TOKOM» COXPaHAIOTCS
(n71s BEIIecTB ¢
MOJIEKYJISIPHBIM
CTPOCHHEM )

8 [lepBoHauanbHbl JleMOHCTpanuo | DKCIEPUMEHTA 3HaTh Becnl
€ XUMUYECKHE | HHBII bHOE (hOpMYIIUPOBKY | 3JIEKTPOHHBIE
MOHATHUSA. 3aKOH | IKCIIEPUMEHT JI0Ka3aTeJIbCTBO 3aKOHA U YMETh
COXpaHEeHUs Ne 3 «3akon JNENCTBUSA IIPUMEHSATD €TI0
MaccChl BEIIECTB | COXPaHEHUS 3aKOHa Ha IIPaKTHUKE

MaccChl MIPU PEIICHUH
BEILIECTBY pacu€THBIX
3a/1a4

9 Kiaccor JeMoHCTpanno | DKkcrnepuMeHTal 3HaTh [Tpubop nst
HEOPTraHWYECKUX HHBII bHO OTIPEJICITUTh 00BEMHYIO ompeeIeHus
COEIMHEHMII. AKCIIEPUMEHT coJiepxKaHue JIOJTIO cocTaBa
CocraB Bo3ayxa| Ne 4 KHCJIOPOJIa B COCTaBHBIX BO3/IyXa

«Omnpenenenue | Bo3ayxe yacTeil Bo3ayxa
cocTaBa
BO3J1yXa»

10 | Knaccer [Tpaktnueckast | CuHTe3 conu U3 YmMmers Hudposoit
Heopranuyeckuy padora Ne 2 KHUCJIOTHI U MPOBOJIUTH MHUKPOCKOII
COCTUHEHUN. «ITonmyuyenue OKCHJa MeTajlia MPOCTEUIIINE
CaoiicTBa MEJHOTO CUHTE3bI
KHUCIIOT KyIopoca HEOPTaHUYECKHX

BEILIECTB C

HCTIOTB30BaHNE

M UHCTPYKIUU

11 | PactBOpHI JlaGopatopusiit | MccnenoBath Nwmets JaTtanx

ombIT Ne 5 3aBUCUMOCTh MpEeACTaBICHUE | TEMIEPATYPbI
«3yuyenue pacTBOPUMOCTH 0 pa3HOH IUIATUHOBBII
3aBUCUMOCTH OT TEMIIepaTyphb] 3aBUCUMOCTH
PacTBOPUMOCT pPacTBOPUMOCTH
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U BEIIECTBA OT BELIECTB OT
TEMIEPATYPHI» TEMIEPATYPHI
12 | PactBopsI JlaGopatopusiii | [Tokazats YmMmets Hudposoii
onbIT No 6 3aBUCUMOCTh UCIIOJIB30BaTh | MUKPOCKOI
«Habmonenne | pacTBOpUMOCTH uuppoBoit
3a pOCTOM OT TEMIIEpaTyphb] MUKPOCKOII JJ1s
KpPHUCTAJIJIOB) U3Y4YECHUS
hopmbI
KpHUCTaJJIOB
13 | PactBopHI JlabGopatopusbiii | «ChopMHupoOBaTE Nwmetp JaTauk
onsIT Ne 7 MIOHSTHS IIPE/ICTABICHHUE | TEMIIEPATYpPBI
«IlepecpliieHH | «pa30aBiIeHHBIN 0 pa3INYHOMN MJIATUHOBBIN
BIif pacTBOp» pacTBop», HAaCBIIEHHOCTH
«HACBILEHHBII pacTBopa
pacTBop», pacTBOpsieMbIM
«TIEPECHIIICHHBI BELLIECTBOM
11 pacTBOpP»
14 | PactBOpbI [Tpaktnueckas | ChopmupoBarth Ymerb Jatuuk
pabota Ne 3 IIpe/ICTaBICHHE OIIpeeIsATh ONTUYECKOU
«OmpeneneHue | 0 KOHUEHTpaLuy KOHLIEHTPALUIO | IJIOTHOCTH
KOHLEHTpAlluu | BEIIEeCTBA U pacTBopa,
BEILECTB KOJINYECTBEHHO UCIIOJIb3YS
KOJIOPUMETPUY | M aHAJIU3e UHCTPYKLHUIO
€CKUM
METOJIOM»
15 | Kpucramnorunp | Jlaboparopusiit | CpopmupoBaTh 3HaTh Jatuunk
aThbl ombIT Ne 8 MIOHSITHE CIIOCOOHOCTh TEMIEPATYpPbI
«Onpenenenune | «Kpucramiorug KPUCTAJUIOTUAPA MJIATUHOBBIM
TEMIEpaTypbl | par». TOB
pa3IoKEHU paspyuarbcs
KPUCTAJIJIOTH]L IIpY HarpeBaHUH
paTta»
16 | Knaccer [Tpaktnueckas | ChopmupoBarth YmMmers Hatuux pH
Heopranuueckuy padora Ne 4 IIPEICTaBICHHE onpeaenats pH
COECIMHEHU. «Onpenenenune | o pH cpenpl kak pacTBOpOB
OcHoBaHus pH pacTBOpoB | XapakTepuCTHUKH
KHUCIIOT U KHCIIOTHOCTH
HIeJI0UEn» pacTtBopa
17 | Knaccer Jlaboparopusrii | ChopmupoBaTh [IpumensThH Hatuuk pH
Heopranuyeckuy omnsiT Ne 9 IIPE/ICTaBICHHE YMEHHUS 110
COEIMHECHUH. «Omnpegenenue | o mkaie pH ONPEACIICHUIO
OcHoBanus pH pa3s- pH B
JUYHBIX CpPem» MPaKTUYECKON
JESITEIBHOCTH
18 | Kiaccer JlaGopaTopHbIii | DKcIepUMeHTAa [Tonnmatp Hatumk pH,
Heopranuueckuy omnsIT Ne 10 BHO JI0Ka3aTh CYILIHOCTb 7103aToOp
COCTUHEHUN. «Peakmnus XUMHYECKHUE mporiecca 00BEMa
XUMHUUYECKUe HEWTpaJIU3alHd | CBOWCTBA HEUTpAIM3aLNH | KUIKOCTH,
n», OCHOBaHUU Y IPUMEHSATH OropeTka,
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CBOICTBa JIEMOHCTpAINO rporecc JaTYUK
OCHOBaHUH HHBIN HEUTpaIU3allU | TEMIIEPATYPbI
HKCIIEPUMEHT Ha IIPaKTHUKE IJIATUHOBBIM,
Ne'5 JIaTYUK
«Tenmosoit JTaBJICHUS,
ekt MarHUTHAas
peakuuu Menlajika
TUAPOKCUAA
HaTpus C
YIIIEKUCITBIM
razom»
19 | Xumunueckas Hemounctpanuo | Ilokazars VYmetb Jatamk
CBS3b HHBIN 3aBUCUMOCTh OIIpEAEIATh TUII| TEMIIEPATYpPhI
ombIT Ne 6 buznueckux KPUCTAJUIMYECKH IIATUHOBBIM,
«Temmneparypa | CBOMCTB X PemIE€TOK 110 | JAaTYUK
IJIaBJICHUS BEILIECTB OT TeMIlepaType TEeMIIepaTypbl
BELIECTB C TUIA IUTaBJICHUS TE€PMOIIAPHBII
pa3HbIMU XUMHUYECKOH
TUTIAMH CBSI3U
KPUCTAJIINYECK
HUX PEHIETOK)
20 | Teopus Hemonctpanuo | Ilokasats, 4To 3HaTh, 4TO Jatuuk
AIIEKTPOJINTUYEC, HHBII pacTBopeHHe pacTBOpeHUE —| TEMIIEPATYPbI
KO ombIT Ne 1 BEILIECTB UMEET ¢buzuko- IJIATUHOBBIN
puccormanuu | «TerutoBon Pl IPU3HAKOB XUMHUYECKAN
dpdexT XUMHUYECKON nporecc
pacTBOpPEHUS peakuuu
BELIECTB B
BOJIE»
21 | Teopus IIpaxTnueckas | Beenenue YMeTh JaTtuuk
anekTponutudec padora Ne 1 MTOHATUI SKCIIEPUMEHTAIY JJIEKTPOIIPOBOL
KO «OJIEKTPOJIUTHI | <AIEKTPOJIUT» U HO ONPENENATh | HOCTU
JUCCOLMALMU | U «HEIIEKTPOIUT ANEKTPOJIUTHI U
HEDJIEKTPOJIUT HEDJIEKTPOJIUTBI
bI»
22 | Teopus JlaGopatopusiit | ChopmupoBatsb 3HaTh, KaKoe Jatuunk
anekTposnnTudec onbiT Ne 1 MIpe/ICTaBICHHE BIIUSIHUE 3JIEKTPONPOBOJ
KO «Bnusaue O BIIUSIHUU OKa3bIBAET BOJA | HOCTU
JUCCOLMALlMU | paCTBOPUTENSI | paCTBOPUTEIA Ha
Ha Ha JUCCOLUALINIO
JUCCOLMAIINIOY | THCCOLNALINIO BelIeCcTBa
AJEKTPOJINTA
23 | Teopus JlaGopatopHbIit | DKCHIEpUMEHTAT YMmeTn Jarauk
AIIEKTPOJINTUYEC ONBIT Ne 2 BHO BBECTH OIIpEAEIIATh 3JIEKTPOIIPOBOJ
KOM «CunpHble U TIOHSATHE CHJIBHBIE U HOCTH
JMCCOLMALUU. | ciabble «cnabbrit crnabbie
CunpHble 1 AIIEKTPOJIUTHD) | DIIEKTPOIIUT JEKTPOJIUTSHI C
crabble ITOMOLIBIO
AIIEKTPOJIUTHI JaT4YrKa
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AIIEKTPOTIPOBO/T
HOCTH

24 | Teopus JlaGopatopusiii | ChopmupoBatsb 3HaTh Hatuuk
3eKTposnTryec, onbIT Ne 3 MpEeACTaBICHUE 3aBUCUMOCTh 3JIEKTPONPOBOL
KoM «3aBUCUMOCTb | O 3aBUCUMOCTH 3JIEKTPONPOBOJ, | HOCTH
JUCCOLMALMU. | AJIEKTPOIPOBO | 3JIEKTPOIPOBOL HOCTH
JTHOCTHU HOCTH pacTBOpOB OT
pacTBOpOB pacTBOpOB OT KOHLIEHTpaluu
CUJIBHBIX KOHLIEHTpAaLluu HOHOB
AJIEKTPOJUTOB | MOHOB
OT KOHLIEHTpAIL
YU NOHOBY
25 | Teopus [IpakTuueckass | 3akpenurb YmeTh Jatuuk
anexkTponutuyec, pabora Ne 2 MpeACTaBICHUE SKCHEPUMEHTAIIH JIEKTPOIPOBOJL
KOH «OrnpeneneHue | 0 3aBUCUMOCTH HO OIIPEACINIATh | HOCTH
JUCCOLMAIMU. | KOHLIEHTPAUUU | 3JEKTPOIPOBOL KOHLICHTPALHIO
COJIX 110 HOCTH COJIA B pacTBOpE
AJIEKTPOIIPOBO | PacCTBOPOB OT C TIOMOLIBIO
JTHOCTHU KOHLIEHTpAaLUu JaT4yrKa
pacTBoOpa» HMOHOB 3JEKTPONPOBOL
HOCTHU
26 | Teopus JlaGopatopHsbiii | MccrnenoBath IIpumensTh Jlatumk
aNIeKTposuTUdec onbIT Ne 4 0COOEHHOCTHU 3HaHUA O 3JIEKTPOIPOBOL
KO «BzaumonencT | mpoTeKaHus peakuuu HOCTH, J103aTOP
JUCCOLMAlMU. | BHE peakuuun HelTpanu3anuu | o0bEmMa
Peakunn THJIPOKCHIA HENUTpanu3aunuu B UHBIX KHUAKOCTH,
MOHHOTO OOMEHg Oapusi C YCIIOBHSIX OropeTka
CEepHOM
KHCJIOTOM
27 | Teopus JlaGopaTopHbIif | DKcriepuMeHTal 3HaTh, 4TO Bee | JlaTumk
ANIeKTposuTHYeC OonbIT Ne 5 bHO M1OKa3aTh PacTBOPUMBIE B | 3IEKTPOIPOBOJ]
KO «O6pazoBanue | oOpa3oBaHue BOJIE COJIN HOCTH
JUCCOLMAIMN | COJIEH MOHOB IpH SIBJISIOTCS
aMMOHHUS» peakuun CHJIBHBIMHU
aMMUaka ¢ 3JEKTPOJINTAMHU
KHCJIOTAMH
28 | Xummueckue Jlaboparopusiii | U3yuenue Nwmets Jatuuk
peaxkuu. onbIT Ne 6 OKHUCJIUTEIBHO- IIPENICTABICHHUE | TEMIIEPATYPHI
OkucnurenbHo- | «3ydyeHue BOCCTaHOBUTEIIb 0 TEMJIOBOM IUTATHHOBBII
BOCTAaHOBUTENBH peaKLuu HBIX IIPOLIECCOB, s dexre
bI€ PEAKIHI B3aMMOJICHCTB | MPOTEKAIOILIUX C OKHCIIUTENBHO-
(OBP) us CynbpuTa BBIJICJICHHEM BOCCTaHOBUTEIb
HaTpUs ¢ SHEPrUu HBIX pPeaKIHii
IIEPOKCUIOM
BOZIOPOJA»
29 | Xumnueckue JlaGopatopuslii | Jloka3aTb, 4TO B Nmets Hartuuk pH
peaKkuu. onbIT Ne 7 npouecce MPEICTABICHUS
OxucnurensHo- | «3MeHeHune IIPOTEKAHUS 0 pa3JIMYHbIX
BocTaHOBUTENBH pH B X018 OBP B03MOXHO NIPOAYKTaX
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bl€ PEAKIIUHU OKHCITUTENIBHO- | 00pa3oBaHue OKHUCJIUTEIBHO-

(OBP) BOCCTAHOBUTEJ | KUCJIOTHI WU BOCCTaHOBUTEIIb
BHBIX LIEJI0YHU HBIX peaklui
peaxkuuii»

30 | Xumuueckue Jlaboparopusrii | KonmmuecTBeHHO 3HaTh, 4TO Haruuk
peakuuu. onbIT Ne 8 0XapakTepu3oBa METaJlIbl HaIPsKEHUs
OxkucnurenbHo- | «CpaBHUTEIBH | Th SIBJISTFOTCSA
BOCTAHOBUTEJbH as BOCCTaHOBUTEIb BOCCTaHOBUTEIS
bI€ pEaKINKU XapaKTePUCTHUK | HYIO MU C pa3- HOU
(OBP) a CIOCOOHOCTh BOCCTaHOBUTENh

BOCCTAaHOBUTEI | METAJILJIOB HOH

BHOU CIOCOOHOCTBIO
CIIOCOOHOCTHU

METaJIIOB)

31 | Xummueckue Hemoncrpanuo | U3yuurs 3HaTh [Ipudop st
peakiuu. HHBIE OIIBITHI 3aBUCUMOCTh 3aBUCUMOCTh WJUTFOCTPALIUHU
CxkopocTb Ne 2 CKOpPOCTH CKOpPOCTH 3aBUCHUMOCTH
XUMUYECKON «3yuenue peakiuu ot peakluu OT CKOpOCTH
peakiuu BITUSTHUS Pa3IUYHBIX Ppa3IUYHBIX XUMUYECKON

pa3IMYHBIX (bakTopoB (hakTopoB — peakLuu OT
(dakTopoB Ha TEMIEPATyphl, | YCIOBHM
CKOpOCTb KOHLIEHTpaluu
peaKIrm pearupyromumx

BEILECTB,

KaTajau3aTopa,

PUPOJIBI

BELIECTB,

TIOIAAN

CONIPUKOCHOBEH

sl BEILIECTB

32 | Hemeramisl. JemoHCTpanmo | DKCHepuMeHTal 3HaTh Ammapat st

["anorenst HHBIN bHOE U3YYEHUE ¢usnyeckue U | MPOBEACHUS
ombIT Ne 3 (bU3UIECKUX U XUMUYECKUE XUMHUYECKHUX
«3yuenue XAMUYECKUX CBOMCTBA MIPOLIECCOB
(Gu3NYECKUX U | CBOWCTB XJIOp TaJIOr€HOB. (AIIXP)
XUMHUYECKUX YmMmets
CBOWCTB 3aMKUCHIBATh
XJIopay ypaBHEHUS
peakuuii
TaJIOTEHOB C
MeTalIamMH,
HEMeTaJlJIaMH,
WX PA3THYHYIO
OKHCITUTEIbHYIO
CIOCOOHOCTh

33 | Hemeramisbl. Hemonctpauuo | U3yuuts 3HaTh Anmapart aJis
OKcuasl cepsl. | HHBIN CBOMCTBA ¢u3nueckue 1 | MPOBEACHUS
CepHucras onbIT Ne 4 CEPHUCTOrO rasa XUMUYECKUE XUMUYECKHUX
KHUCII0TA «13yuenne CBOMCTBA peakuuin

CBOMCTB CEPHHUCTOrO (ATIXP)
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CEpHUCTOrO raza. YMeThb
rasa 3alUChIBaTh
U CEpHUCTOU ypaBHEHUs
KHUCJIOTBD) peakuuii raza c
BOJOM, CO
e0yaMu
34 | Hemerasuibl. JlaboparopHsrii | 3HATH, 4TO 1| Ymers Jatuux
AMMuak onbIT Ne 9 pacTBop OTIPEACIIATH ITO | IEKTPOIPOBO/T
«OcHOBHBIE aMMuaka B CBOMCTBO C HOCTH
CBOMCTBA BOJie — CJIa0BIid IIOMOILLIO
aMMHaKa 3JEKTPOJIUT. JaTYNKa
DKcrnepuMeHTal 3NEKTPONPOBOJ
bHO JI0Ka3aTh HOCTH
MIPUHAITIC)KHOCT
b pacTBOpa
aMMHaKa K
c1abbIM
ANEKTPOJIUTAM

2.3. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecrneyeHue NmporpaMmmbIl

O0opynoBanue gerckoro rexnonapka «Ksanropuym»

B cocras nentpa «llIkonsHblil KBanTOpHyM» 110 XUMUM BXOAAT 0azoBas (00s3aTenpHasi) 4acThb U

JOITIOJIHUTCIIbBHOC O6OPYHOB3HHC. bazoBas gacTh COCTOUT U3 I_[I/I(I)pOBBIX JaTYHUKOB — HII/IpOKI/Iﬁ

CIICKTP pa3JINYHbIX pa60T N KOMIUICKTOB COITYTCTBYIOIIUX 3JICMCHTOB AJISI OIIBITOB 110
OpFaHquCKOﬁ u HeOpraHquCKOﬁ XUMUH, IMTO3BOJIAIOIHNUX IIPOBOJAUTH SKCIICPUMEHTHI U
HUCCICIO0BaHUs.

2.4.®opMbI aTTECTALUM YHAIIMXCS

B nporpamme npenaratotcs IpuMepHbIE BApUAHThI HUTOTOBBIX KOHTPOJIBHBIX PabOT MO Kypcam

xumuu 8 u 9 kiaccoB, pazpaboranHble B popmare OI'D u ucnoab3yeMble aBTOpaMu ocoOust

"Peanmaum{ O6p830BaTeJ'ILHHX porpamMm 1o XuMHH € UCIIOJIb30BAHHUEM O60p}/')10BaHI/I5{ ACTCKOI'O

TexHonapka «l1IkoyibHbIH KBaHTOPHUYM» 8—9Kiacchl.

2.5 OueHo4YHbIEe MaTepPHAIIbI
I'IpOMe»(ymquaﬂ ammecmayuAa

JInst OCyIIECTBIICHHUS] POMEXYTOYHOM aTTECTAMH MCIIOJIB3YKOTCS KOHTPOJIBHO-OLIEHOYHBIE
MaTepHalibl, 0TOOp COAEp)KaHUSI KOTOPHIX OPHEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOGHHUS CH-
CTEMbI 3HAHUN U YMEHUN — MHBAPUAHTHOTO sI/Ipa COAEpKaHUs JeHCTBYIONMX 00pa3oBaTesb- HOM
MPOrpaMMBbl MO XUMHH Ui 00IIe00pa3oBaTeIbHbIX OpraHu3anuil. 3alaHus MPOMEXYTO4Y- HOM
aTTeCTal[My BKIIFOYAIOT MAaTEpPUAJl OCHOBHBIX Pa3IeJIOB Kypca XUMUHU.
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Bapuant pa6otsl o Teme «Teopust 31eKTPOIUTUYECKON JUCCOLIHAITITI
1. K xopoI1110 pacTBOPUMBIM 3JICKTPOJUTAM OTHOCUTCS:

1) rugpokcua HUHKA 3) cynbdun 6apus
2) pocdar nunka 4) xapOonar Gapus
Ortser:

2. Hanbonbluee 41CcNo MOHOB 06pasyeTca Npu pacTBOPEHNM 1 MOJIb BeLLecTBa:

1) xnopuaa kanus 3) xnopuaa xenesa (1)
2) xnopuaa 6apus 4) cynbdara skenesa (I11)
OTBerT:
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3. BcraBbTe nNponyLieHHoe C/10BO.

KOHIIEHTPUPOBAHHBI PacTBOP HEKOTOPOrO BELIECTBA HE MPOBOJHUT JJIEKTPUUYECKHMH TOK. Ilpu
100aBICHUH K KOHIIEHTPHPOBAHHOMY DPAacTBOPY ABYKPATHOTO 00BEMA BOJBI DIEKTPONPO- BOJHOCTh
pacTBopa HEMHOrO yBenWumiaach. Ilpu Jg006aBieHHM BOIBI  3JIEKTPOIPOBOJHOCT CHAdYaia
YBEINYHUIIACE, a 3aTremM nepecraia U3MEHATHCS. Bemiectso OTHOCHUTCS K
DIICKTPOJIUTAM.

4. B 1 nBoapl pacTBopeHbl 1 Mo/b Xxn10pKnaa Kanma n 1 monb noguaa Hatpus. M3 Kakuxasyx
APYTUX CONE MOXHO NPUTrOTOBMTb PacTBOP TaKOrO e COCTaBa?

1) Xnopua Hatpus

2) Hutpat Kanus

3) WNoana kanusa

4) Hutpat HaTpuA

5) Cynbdat Hatpus

3anuiuTe HOMepa BHIOPaHHBIX OTBETOB.OTBET:

5. YcraHoBuTe co0TBETCTBME MEXKAY NPU3HAKAMM PeaKLMi1 U UCXOAHBIMMN BELLECTBAMM: KKK 40N
nosmuum, obo3HayeHHON OykBoM, noabepuTe COOTBETCTBYHOLIYIO MO3ULMIO, 0O03HA- YEHHYIO
undpon.

IMTPU3HAK PEAKIIMN NCXOIHBIE BEILIECTBA

A) 1) KapOoHat HaTpus ¥ CONSIHAsE KUCIIOTa
b) 2) Xnopun menu (11) v rugpoxcun Kanus
B) 3) Cynbar xenesa (III) u rumpoxcun HaTpus

4) KapOoHaT HATPUS U XJIOPH KalbIUs

3anuumre B TabMMIly BBIOpaHHBIE LUQPBI O] COOTBETCTBYIOMMMU OykBaMu.OTBET:

A|b | B
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6. BbibepuTe ABa MCXOAHbIX BELLECTBA, B3aUMOAENCTBUIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOE MOHHOE YpaBHEHME peaKLun

Fe?* + 20H™ = Fe(OH),

1) FeO 3) FeCl, 5) H,0
2) Fe 4) KOH 6) FeCls

3anuwure HOMeEpPa Bbl6paHHbIX OTBETOB.

OtBeT:

7. Mpu NpUMEHEHUN LMHKA B Ka4eCcTBe MUKPOYA06peHMs ero BHOCAT U3 pacyéTa 4 Kr Kpu-
ctannornapata cynbdata umHka ZnSOs - 7H,0 Ha rekrap.

CKOIIEKO 3TO COCTaBIISIET B MEpecyéTe Ha HOHBI ZN?*? 3aluIumTe 9UCI0 ¢ TOYHOCTBIO JOLEbIX.

OrtBer: r.

8. Y10 0bLLero B pacTBopax, UMEIOLMX KUCAOTHYIO cpeay? (KpaTkuii oTeerT.)

Kpumepuu oyeHusaHusa pa6ombl no xumuu

Bepnoe BeimonHeHne kaxoro u3 3aganuii 1—3, 8 onenuaercs 1 Gammom.

3a MMOJTHBIA PaBUIILHBIN OTBET HA KXKI0€ U3 3a1aHuii 4—7 cTaBuTCs 2 0ajia; eCiu J0Iy-1IeHa O/1Ha
omuOKa, To oTBET oueHuBaercd B 1 Oamwt. Eciu nomyrieHsl nBe u Oosnee omMOKUMIN OTBETA HET, TO
BbIcTaBisercs 0 6amos.

Homep 3apanus IIpaBuibHBIA OTBET Homep 3ananus IIpaBuibHBIA OTBET
1 3 5 231
2 4 6 34*
3 CcI1a0bIi 7 906
4 13* 8 VYka3zaHo Hanu4ue
HMOHOB BOJOPOAA

Mmoeosas ammecmayusa

Jlns ocymiecTBI€HHs HWTOTOBOM artectanuu ucnoib3ytorcss KWMel, copepkaHue KOTOPBIX
OpPHEHTHPOBAHO Ha MPOBEPKY YPOBHS YCBOCHWS 3HAHWM M OIMPEIEISIETCS CUCTEMON TpeOoBa-HHUN K
MOJrOTOBKE BBIMYCKHUKOB OCHOBHOM IIKOJBI. JTa CHCTEMa MHBAPMAHTHA MO OTHOIIEHHIO KO BCEM
nevictBytomuM  OIl mo xwMuum 11 001eo0pa3oBaTeNbHBIX OpraHW3aIlid. 3aJaHus WTOTOBOM
aTTECTAIlMX BKJIIOYAIOT MaTepHa OCHOBHBIX Pa3/iesioB Kypca XUMUH.

Pabora cocrour m3 mByx uacteil. Yacte 1 comepkut 19 3amaHmii ¢ KpaTKMM OTBETOM, MOJpa-
3yMEBAIOIINX CaMOCTOATENbHOE (OPMYIMPOBAHME M 3alUCh OTBETa B BUJE YHUCIA WJIN TOCTE-
J0BaTeIbHOCTH IUGP.

Yactp 2 comepkut 5 3a1anuii: 3 3a1aHNs ATON YaCTH MOAPA3yMEBAIOT 3aIUCh Pa3BEPHYTO-TO OTBETA,
2 3ajaHds ATOM 4YacTH MPEANOJararoT BBINOJHEHHE PEATbHOr0 XMUMHYECKOrO JKCIe- PHUMEHTa U
o(hopMIIeHHE €T0 PE3yILTATOB.

* TlopAagok cnefoBaHus LMdp B OTBETE HE MMEET 3HaUeHMs.
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KOHmpOfIbHO'OL{EHOLIHbIe mamepuajisl

Bapuaxm nucbmeHnHol pabomel 018 umoz08oU ammecmayuu
Yacmob 1

OtBeramu K 3amanusM 1—17 sBusiorcs nuppa wim nocnenoBaTenbHocTh TUdp (umcen). OTBETHI
CHaJaja ykaxurte B Tekcte pabotsl, a 3aTeM mepenecutre B bJIAHK OTBETOB Ne lcmpaBa ot
HOMEpa COOTBETCTBYIOLIETO 3aJaHMs, HAYMHAs C MEpPBOH KJIETOUKH, Oe3 mpoOe-JoB, 3aIATHIX U
APYTHX JOMOJHUTENBHBIX CHMBONOB. Kaxayro mudpy numure B OTAENBHONW KIETOYKE B
COOTBETCTBUH C IPHBEAEHHBIMU B OJ1aHKE 00pa3LaMu.

1. BuibepuTe ABa BbiCKa3biBaHWUA, B KOTOPbIX FOBOPUTCA O MeAM KaK XMMUYECKOM 3/1IEMEHTeE.
1) Megab pearnpyer ¢ X/10pOM.

2) Meap npu HarpesaHMM Ha BO3/yXe OKUCNAETCA.

3) Cnnasbl Mean 1 30/10Ta UCMNONL3YIOTCA ANA W3TOTOBAEHUSA HOBEAMPHBIX YKpaLIeHMIA.

4) B cocTtaB 60pA0CCKOM KUAKOCTM BXOAUT MeApb.

5) B cocTaB meaHOit NaTUHbI BXOAUT Mefpb.

3anuiunTe Homepa BblIbPaHHbIX OTBETOB.

OTtBeT:

2. Hanpuees&HHOM pUCYHKe 1306 paxkeHa MOAEe b aTOMa XMMMUUYECKOTO 3/1eMeHTa.

(=)

3anumuTe B TAONMIYy BENUYMHY 3apsia sapa (X) aToMa XUMHYECKOTO JIEMEHTa, MOJEIEKOTOPOTO
m3o0pakeHa Ha pHCYHKe, W Homep rpymmnbl (Y), B KOTOpPOH 3TOT DJEMEHT pacIojio- XKeH B
[epuonnueckoii cucteme Jl. 1. Menneneesa. (/1 3anucu oTBeTa UCHONB3YyHTE apald-ckue nugpsl.)

XY

OTtBeT:

3. PacnonoxuTe B NOPAAKE YBEAMYEHUA INEKTPOOTPULATENBHOCTU XMMUYECKUE 3NEMEHTbI:
1) kucnopon 2) xpemunii 3) pocdop
3anuumre HoMepa IeMEHTOB B COOTBETCTBYIONIEM Topsike. OTBET:

4. YcraHoB#Te-€06TBETCTBUE MeXKAY GOPMYN0M COEAMHEHNA U CTEMEHbBIO OKUCNIEHMA CEPLIB 3TOM
COeAMHEHUN: K Kaxkaoi no3numumn, o6o3HaveHHoM ByKkBoi, nogdbepmTe COOTBETCTBYHO- LLLYHO MO3ULMIO,
0603HauYeHHyo undppoi.
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OOPMVIJIA COEJUHEHUA CTEIIEHb OKMCJIEHNA

A) SO» CEPBI1) -2
Bb) CS; 2)0
B) H2SOq4 3)+4
4) +6
A| b | B
OrTBerT:

5. W3 npeanosxeHHOro nepeyHa BbibepuTe ABa BELLECTBa C MOHHOM CBA3bIO.
1) Licl

2) OF;

3) SO,

4) CaF;

5) H,0

3anumuTe HOMepa BBIOPAaHHBIX OTBETOB.OTBET:

6. Kakue gsayrsepskaeHVs BEPHbI 418 XapaKTePUCTUKMN KpeMHUA n dpocdopa?

1) 2neKTPoHbI B aTOME Pacno/IoMKeHbl Ha TPEX INEKTPOHHbIX C/I0AX.

2) CooTBeTCcTBYIOlEE NPOCTOE BELWECTBO CYLWECTBYET B BUAE YETbIPEXaTOMHbIX MOJIEKYA.
3) XMMHYECKMiA 31EMEHT OTHOCUTCA K METaj/laMm.

4) 3HaueHne 3N1eKTPOOTPULLATENHOCT MeHblLe, Yem y docdopa.

5) Xumuyeckunit anemeHT 06pasyeT BbicluMe OKcuAbl ¢ obuei dopmynoi 30,.
3anuwmnTe Homepa BblI6PaHHbIX OTBETOB.

OTtBeT:

7. V13 npeAnoKeHHOro nepeyHs BELLeCTB BblbepuTe OCHOBHbIA OKCUA U KUCIOTY.

1) CaO

2) Mg(OH);

3) SO,

4) NaClO4

5) HCIO,

3anuiuTe B M0JIe OTBETA CHavaIa HOMEp KUCIOTHOTO OKCH/IA, a 3aTeM HoMep OcHOBaHHA. OTBET:

8. Kakve 4Ba_u3 nepeuyncieHHbIX BeLLECTB BYAyT BCTYNaThb B PeaKLMIO C OKCUAOM LIMHKA?
1) Fe(OH)2

2) HNOs

3) 0,

4) KOH

5)S

3anummure HOMEpa BLI6paHHLIX otBeToB.OTBET:
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9. YcTaHOBMTE COOTBETCTBME MEXKAY Pearvpylolumy BelecTBamM M NpoayKTamMu(om) wux
B3aMMOAENCTBUA: K KaKAoM nos3mumu, obo3HayeHHon OyKBOW, noabepuTe COOTBETCTBYHOLLYIO

nosnymto, 0603HauYeHHY LMPpPoiA.

PEATUPYIOIINE
BEILIECTBAA) Na;O +S03
B) NaOH +H2S04

B) Na + HSOs(pas6.)

ITPOJIYKT(bI)
B3AUMO/JIEMCTBUSA
1) @ NazSO4

2) @ NazSO3

3) @ NazSO4 + H20

4) @ NazSO4 + H»

5) @ NazSOs + H20

3anumute B Ta0nuiyy BeIOpaHHble TUQPBI MOA COOTBETCTBYOIMMU OykBaMu.OTBET:

A| b | B

10. YcraHosuTe copteetcTBMe MeKay GOPMYION BelecTBa M peareHTamu, C KOTOPbIMMU 3TO
BELLECTBO MOMRET BCTYIMATE B PeakUMIO: K Kaxaoih nosuumu, obo3HayeHHoM Oyksoi, noabepute
COOTBETCTBYIOLLYHO NO3ULNI0, 0603HAYEHHYO LM poir.

OOPMVIJIA BEHIECTBA
A)S

b) ZnO

B) CuSO4

PEATEHTBI

1) Oz, H2SO4 (xomu.)
2) Fe, BaCl2 (p-p)

3) NaOH, H2SOxs (p-p)
4) N2, NaCl (p-p)

3anuumre B TabmuIy BEIOpaHHBIE MUQPHI O] COOTBETCTBYIOMUMU OykBaMu.OTBET:

A|b | B

11. 13 npegnolkeHHoro nepeyHs BbibepuTe ABe Napbl BEWECTB, MEKAY KOTOPbIMU NpOTEKa-eT

peaKLusa 3aMEMEAW.
1) umMHK 1 consHas KucnoTa

2) okemp yrnepoaa (V1) n okena HaTpua
3) oKcua LMHKa U CoNsHas KUCnoTa

4) skene3o v xnopua meam (1)
5) Hatpuii v BogopoA

3anummTe HOMEpa BLI6paHHLIX otBeToB.OTBET:

12. YcraHesutecooTBETCTBME MEXAY PearvpylowMMy BeLecTBamMn M NPU3HAKOM MPoTeKa- tolei
MEXIY HUMWU Peakuuu: K KaxaoW nosuumu, 0603HauyeHHoW BYKBOW, NoabepuTe COOTBET- CTBYHOLLYIO

nosuuuio, 0603HaYeHHyo LUnPpPo.

PEAT'MPYIOIINE
BEHIECTBAA) Na,COs u
H2S04

b) K2COz u CaCly

B) CuCl, u KOH

ITPU3HAK PEAKIU

1) Bemasenue 6emoro ocajka
2) BBIJIETIEHNE Ta3a

3) BbImazieHne roy6oro ocaaka
4) Brinazenue 6yporo ocaaka
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3anumute B Ta0nuiyy BeIOpaHHble TUQPBI MOA COOTBETCTBYOIMMU OykBaMu.OTBET:

A|Bb|B
13. Bbibeputd 4Ba BewlectBa, Npy NOAHOW AMccouMaumMn 1 monb KoTopbix obpasyetca3

MO/1b aHUOHQB.
1) HuTpat Kanua
2) rnapokcung 6apus
3) xnopua wenesa (Ill)
4) docdart Kanus
5) cynbdat antomuHus
3anuiure HoMepa BHIOpPaHHBIX 0TBETOB.OTBET:

14. BbibeputeABaMCX0AHbIX BELLECTBA, B3aMMOAENCTBUIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOE MOHHOE YPaBHEHME PeaKLUnN:

Cu?* +20H = Cu(OH),A

1) cuo 4) KOH
2) Cu 5) H20
3) CuCl, 6) Fe(OH)s

3anuiuuTe HOMepa BBIOPaHHBIX OTBETOB.
Ortser:
15. YcraHoBMTE COOTBETCTBME MEXIY CXEMOMW NPOLecca, NPOUCXOAALLETO B OKUCAWUTENb- HO-

BOCCTAaHOBUTENbHOW PEaKLMU, M Ha3BaHWEM 3TOro MpoLecca: K Kaxaon nos3mumumn, 0603Ha-YeHHOM
6yKBOM, NoAOEPUTE COOTBETCTBYIOLLYIO NO3MLMIO, 0603HAYEHHYO LI PON.

CXEMA ITPOILECCA HA3BAHUE ITPOLIECCA
A) Fe?* Bl Fe?* 1) oxucnenmue

B) N3 N°B) 2) BOCCTAQHOBJICHHE
C*BmC*

3anunmre B TaOMMIly BbIOpaHHBIE UQPBI O] COOTBETCTBYIOMMMU OykBaMu.OTBET:

A|Bb | B

16. 13 nepeunciedHbIx|cysKaeHnin 0 npasunax paboTbl C BellecTBaMm B nabopatopum MbbITY
BblbepuTe BEPROE(BIE| TYRAeHne(a).

1) 3aKEHHYIO CNUPTOBKY HENb3A NEPEHOCUTb C OAHOM NapTbl Ha APYrylo.

2) Mpu NoNagaH1M Ha KOXy Kaneib KACAOTbl HYXKHO 3aBMHTOBATb 3TOT Y4ACTOK KOMKM.

3) Mpu HarpeBaHMM pacTBopa NPOBMPKY C MUAKOCTBIO AepsKaT No4 yrom 451 n Hanpasa- 10T

rOP/IbILLKO B CTOPOHY OT /IO AEN.




4) PaboTy C KOHLEHTPUPOBAHHLIMM PAcTBOPaMMW LUE0YM CAedyeT MPOBOAUTb B  PE3UHOBbIX
nepyaTKax.

3anumuTe B 10Je 0TBeTa HOMep(a) BepHOTO(bIX) CysKaeHHs(H).

OtBer:

17. YcraHoBuTe cooTBeTCTBME MEXAY ABYMA BELLECTBAMM M PEAKTMBOM, C MOMOLLbBIO KOTO-POro
MOXHO PasIMuMTb 3TV BELLeCTBA: K KaxAoW nosuuuu, o0603HauyeHHOW OykBOM, nopbepute
COOTBETCTBYHOLLYHO MO3MLMI0, 0603HAYEHHYIO LUPPONA.

BEHIECTBA PEAKTHB
A) KClu BaCl 1) Na2SO4
B) CuSO4 1 CuCl,B) 2) NaOH
Zn(NO3)2 3) HCI1

4) AgNOs3

3anuiute B TaOnuiyy BeIOpaHHble TUQPBI MOA COOTBETCTBYOIMMU OykBaMu.OTBET:

A| b | B

OmsemoM K 3addHuam 18, 19 asnaemca yesoe Yucio uau KoOHeYyHas decamuyHaa opobeb.

3adaHus 18 u 19 8bINOHAKMCA C UCNO/Ib30BAHUEM CedYoue20 mekcma.

18. Bbiuncante B npoueHTax Maccosyto Aonto asoTa B moyesuHe CO(NH;),. 3anuwmTe ync-no ¢
TOYHOCTbIO A0 LebiX.
OrtBert: %.

19. Pacteop moueBuHbI ¢ maccosoit goneit 0,1 % wCnonb3yeTca B KayecTBe BHEKOPHEBOM
NOAKOPMKM TOMATOB. NP1 NOAKOPMKaXx Ha pacTeHna HaHocuTca 20 rasoTa Ha 100 m2. CKONbKOrpamMoB
MOYEBUHBI HY»KHO 3aTPATUTb HA 3eMe/IbHbIN Y4aCTOK TaKOW naowaabto?

3anummre 4Yuciao ¢ TOYHOCTHIO JIO IIETIBIX.

OtBer: T.

Yacmsb 2

20. Wcnonb3ya MmeToh 3N1EKTPOHHOro 6anaHca, pacctaBbTe KOIOOUUMEHTbI B YypPaBHEHWM
peaKkumn, CXemMa KOTOPOM TaKan

SO, + |2 + H0 B HI + HSOq4

Onpenenme OKHMCJIMTCIIb U BOCCTAHOBHUTECIIb.

21. laHa cxema npeBpalleHnit:

CaCl@ CaCO3'  y Ca(OH)2

Hammmmre MOJICKYJISAPHBIC YPABHCHUA peaxunﬁ, C IOMOIIBIO KOTOPBIX MOKHO OCYIICCTBUTHL YKAa3aHHBIC
MIpeBpanICHus. I[HSI EPBOTO MPEBPALICHUA COCTABLTC COKpaH_IéHHOC HOHHOC ypaB- HCHUC PCAKIINH.
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22, Mpu pobaBneHnn K pacTBOpy MMAPOKCMAA Kanua ¢ Maccosoit goneit wenoum 10 % u3- GbiTKa
pactBopa HuTpaTa meaum (Il) obpasosancs ocagok maccort 9,8 r. OnpeaennTe Maccy Uc- Xo4HOro pacTeBopa
LLLesIoun.

[lpakmuyeckaa 4acme

Jlan pacTtBop cynbhara Maruus, a Takke Habop CIEAYIOINX PEAKTUBOB: IIMHK; COJISAHASAKUCIIOTA,
PacTBOPBI THAPOKCHIA HATPHS, XJIOpHU1a Oapusi U HUTpAaTa Kajusl.

23. Wcnonb3ys TONbKO pPeakTMBbl M3 MPUBEAEHHOrO MepeyHsi, 3amnuluTe MOJIEKYNAPHbIE
YPaBHEHMA [BYX pPeakLMi, KOTOpble XapaKTepu3ylT XMMUYECKUMe CBOWCTBA Cy/ibdaTa MarHus, u
YKaXKMTe NPU3HaKM UX NPOTEKAHWA (3anax rasa, LBET 0CaZika UK pactsopa).

24. TpoBeaute XMMUUYECKME PeakLMM MeXay CyNbdaToOM MarHusa 1 BbiIGpaHHbIMK BeLLe- CTBaMM
B COOTBETCTBMM C COCTaBNEHHbIMM YPaBHEHUAMM peaKkuun, cobnogas npasuna TeXHU- KU
6e3onacHoCTH, NpuBeAEHHbIE B MHCTPYKLMM K 3a4aHuI0. [poBepbTe, NPaBUAbHO M YKa3a-Hbl B OTBETE
Ha 3agaHue 23 NPU3HAKM NPOTeKaHMA peakuui. Mpu HeobxoAMMOCTM AOMNONHUTE OTBET WU
CKOpPpPEKTUpY#TE ero.

Kpumepuu oyeHku

Cucmema oyeHugaHus pabomsi N0 XuMuu
Yacmb 1

BepHoe BoimoHeHNE Kaxaoro u3 3amanui 1—3, 5—8, 11, 13—16, 18, 19 onenuBaercsl 6amiom.

3a TONHBIA MPaBUIIbHBIA OTBET Ha Kaxmoe u3 3amanuit 4, 9, 10, 12 u 17 craButca 2 Oanna; ecnu
JIOMyIIeHa OJlHa OIKOKa, TO OTBET oneHuBaercs B 1 6amn. Ecnu gomymiens! 18e U 60eeommoKy win
OTBETA HeT, TO BeicTaBseTcs 0 0aios.

Homep 3ananus [paBuiabHbIi 0TBET Homep 3ananus IIpaBuibHBIA 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

* nOpﬂ,ﬂ,OK cnegoBaHuA Ll,l/ld)p B OTBETE HE MMEET 3HaAYEHMUA.



Yacmsb 2

Kpumepuu oueHusaHus 8binosHeHUs 3adaHuli ¢ passépHymbiM 0MBemom

20. Ncnonb3ya meTos 3NeKTPOHHOro 6anaHca, pacctaBbTe KOIPOULMEHTbI B yPaBHEHUM
peakumm, cxema KoTopoi

SO, + |2 + H,0 B HI + HSOq

Onpe):[enme OKHMCJIIHMTCIb U BOCCTAHOBHUTCIIb.

Coaep:kanue 0TBeTa H YKa3aHHS 10 OLeHHBAHHIO Banasi

DIEMEHTHI OTBETA:
1) CocraBien 3MeKTPOHHBINA OamaHc:
1/S*—2e @ S*®
1{1°+2e @ 2I-
2
2) PaccraBiensl Kod3(QHUIMEHTH B yPaBHEHUH PEAKIIAH.
SO, + I+ 2H,0 = 2HI + H,SO4
3) Vkasano, uro SO, (uin cepa B CTENEHH OKUCIEHUS +4) SBISETCS BOCCTAHOBHUTENEM,A MO
— OKHUCJIUTEJIEM.

OtBeT HpaBI/IHLHHﬁ )i HOHHLIﬁ, BKJIOYACT BCC HA3BAHHBIC BBIIIC 3JICMCHTBI

HpaBI/IHBHO 3aItMCaHbl J1Ba DJICMCHTA OTBCTA

HpameHo 3alMcaH OAWH 3JICMCHT OTBCTA

Bce snemeHTHI OTBETa 3alKCaHbI HEBEPHO WJIM OTCYTCTBYIOT

W O, | NN W

MakcumaneHbil 6ann

21. [laHa cxema npespaLLeHuit:

CaClBCaCOs"  xpCa(OH),

Hammmmre MOJICKYJIAPHBIC YPABHCHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH YKA3aHHBIC
MIpEBpaNICHUs. I[J'I}I EPBOTO MPEBPALICHUSA COCTABLTC coxpamé}moe HOHHOC ypaB- HCHUC PCAKIINH.

Coaep:xanue 0TBeTa H YKa3aHHS 10 OLleHUBAHUIO Banibl

ONeMEHTHI OTBETA:

Hanucansl ypaBHEHUS peakLUi, COOTBETCTBYIOLIUE CXEMENPEBPALICHUM:
1) CaCl, + Na,CO3 = CaCOs + 2NaCl

2) CaCOs! CaO+CO;

3) CaO + H,O = Ca(OH);

CocrapieHo COKpaH_IéHHOC HMOHHOC YPaBHCHHUEC IICPBOI'0 IPCBPALIICHU .
4) Ca?* + COZQ =CaCO

OtBeT HpaBHJ’ILHLIfI )i l'[OJ'[HLIﬁ, BKJIIOYA€T BCC HA3BAHHBIC BBHIIIC 3JICMCHTHI

[TpaBuiIbHO 3amycaHbl TPY YPaBHEHUS PEaKLUN

HpaBI/IHLHO 3allACaHbl /IBa YPABHCHUA PCAKINU

HpaBI/IHBHO 3aluCaHo OJHO YpaBHCHUE PECAKITUN

Bce YpaBHCHHUA peaKL[I/Iﬁ 3anrcadbl HEBEPHO UM OTCYTCTBYIOT

Al O LI N WO >

MakcumaneHbili 6ann




22, Mpu pobasneHnn K pacTBopy MMAPOKCMAA Kanua ¢ Maccosoit goneit wenounm 10 % u3- BbiTKa
pactBopa HuTpaTa meaum (Il) obpasosancs ocagok maccort 9,8 r. OnpeaennTe Maccy Uc- XO4HOro pacTeBopa
LLLesIoun.

Co;(ep)lcanne 0TBE€TA U YKAa3aHHUA 10 OLCHUBAHUIO banabl

DNeMeHTHI OTBETA:

1) CocraBieHo ypaBHEHHE pPeaKIHMH:

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

2) PaccuuTaHo KOIMYECTBO BEWIECTBA THAPOKCH/IA Kajlusl, 3aTPAYEHHOTO B PE3YJIbTATE
peaKIHu:

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

o ypaBrenuto peakiu N(KOH) = n(Cu(OH),) - 2 =0,2 moub

3) Onpenernena Macca pacTBOpa TUAPOKCHIA KaJIHs:

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

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

OtBer HpaBHHBHBIﬁ 14 HOHHBIﬁ, BKJIIOUA€T BCC HAa3BAHHBIC 3JICMCHTBI

HpaBI/IJ'ILHO 3aIMCaHbl 1Ba M3 HA3BAHHBIX BBIIIC 3JICMCHTOB

HpaBI/IJH)HO 3alIMCaHO OJHO M3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

W k[ NN W

MakcumanbHbil 6an

[pakmuyeckaa 4acme

Jlan pactBop xnopuza xenesa (I11), a Taxke HAbOP CIEIYIONMX PEAKTHBOB: MEJlb; CONSHASKUCIIOTA,
pacTBOPBI TMAPOKCHIA HATPHs, HUTpaTa cepedpa 1 XJI0pHa Kajus.

23. Ucnonb3ys TOMbKO PeaKTMBbl M3 MPUBEAEHHOrO MepeyHs, 3amuuTe MOJIEKYNAPHbIE
YPaBHEHMA ABYX PeaKLMi, KOTOpble XapaKTepu3yoT XMMUYECKME CBOMCTBA xnopuaa xene- 3a (lll), u
YKaXuTe NPU3HAKM UX NPOTEKAHMA (3anax rasa, LBET 0CaZka UK pacTBopa).

Copnepsxanue 0TBeTa U YKa3aHMS 1O OLEHHBAHHIO Baasbl

DJIeMEHTHI OTBETa:

CocraBneHsl ypaBHEHHUS JIBYX peaKiyii, XapaKTepU3yIONIHX XUMHYECKHE
cBoiicTBa xyopuna xenesa (1), u ykazaHsl mpu3HaKu MX MPOTEKAHHUS:

1) FeCls + 3AgNO; = Fe(NO3)s + 3AgCIR

2) BhIlajicHue OEI0r0 TBOPOKKCTOTO OCAIIKA;

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

4) Beinagenue Oyporo ocaaka

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

[TpaBuibHO 3amMCaHbl TPH NIEMEHTA OTBETA

HpaBI/IHLHO 3alurCaHbl JIBa 3JICMCHTA OTBETA

HpaBI/IHLHO 3alMCaHO OAHMH 3JICMECHT OTBCTA

Bce ameMeHTH 3amucaHbl HCBCPHO WU OTCYTCTBYIOT

A | O P | NN W &

MakcumaneHbili 6ann




24, MpoBeaunTe XMMUYECKME PeakLIMmM MeKay pacTBopom xiopuaa »enesa (Il1) u BbibpaH-HbiMK
BEL,eCcTBaMMU B COOTBETCTBMM C COCTABNEHHbIMU YPABHEHUAMM peakumu, cobntogas npa- BUAA
TexHuKM HesonacHocTu. MpoBepbTe, NPAaBUALHO NN YKa3aHbl B OTBETE Ha 3adaHue 23 Npu3HaKu
npoTeKaHUA peakumi. Mpu HeobXxoANMOCTM JOMNONHUTE OTBET NN CKOPPEKTUPYITEETO.

Coaep:kanue 0TBeTa H YKa3aHHS 10 OLEHHBAHHIO Banasi

XUMUYECKUI HKCIIEPHMEHT BBIIOJIHEH B COOTBETCTBUM C MHCTPYKLUEHK

3a7aHuIo 24:

* 0TOOp BemEeCTB MPOBEAEH B COOTBETCTBUM C MyHKTaMH 3.1—3.5 WHCTpYKIHK;

* CMEIIMBAHKE BEIIECTB BBHITIONHEHO B COOTBETCTBHH C MYyHKTaMHU 3.6—3.8 MHCTPYKINHU

XUMHIYECKHil SKCTIEPHMEHT BHITIONHEH B COOTBETCTBHH C NPABMJIAMI TEXHUKH 0€30Tac-HOCTH 2
[IpaBuia TeXHUKH 0E30MACHOCTH HAPYLICHH! TP OTOOpPE WM CMEIIMBAHWH BEIIECTB 1
[TpaBuna TexHUKU OE30MACHOCTH HAPYLICHBI Kak TpH OTOOpE, Tak M MPU CMEIINBAHHH 0
BEIIECTB

MakcumanbHeil 6ann 2

lpu HapyweHuu npasus mexHuKu 6e30nacHOCMuU, KOMopoe MoXem HaHecmu yuwepb
300p08bI0 CaM020 3K3aMeHyemo20 UU Opyaux YYacmHUKO8 3K3ameHa, 3Kcnepm 065-
3aH NPeKpamumab 8bINOJIHEHUE 3KCNepuUMeHmMa o6y4arujuUMCS.

MakcumanbHoe Yncno 6annos 3a BbiNoNHEHUE pBGOTbI =40

Hepeqeﬂb JAOCTYNIHBIX HCTOYHUKOB ]/IH(l)OpMillll'll’l

B paznene npencraBieH CMCOK KHUT M CCBUIOK HA CalThl, B KOTOPBIX OoJiee MoPOOHO 0C-BAIIEHBI
pa3IMYHBbIE aCIEKThl pacCMAaTPUBAEMBIX BONPOCOB. VX MOXHO pEKOMEHI0BATh KaK YYMTENIO, TaK U
00yuyaeMbIM, IPOSIBUBIINM UHTEPEC K N3y4aeMOil TEME.
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