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1. Kommieke  ocHOBHBIX XaPAKTEPUCTHK  JONOJHUTEIbHOM
Oo0meodpazoBartenbHOi mporpammel «IIpakTudyeckas Xumus»

1.1 MMosicHUTEIBLHAA 3ANUCKA

Pabouast mporpaMma coctaBiieHa Ha OCHOBE:

-Konuenuus npenonaBanust yaeOHOTo npeaMera « XUMUs»;

- Metoauueckoe nocobue "Peannzanus o0pa3oBaTeIbHbIX IPOrpPaMM IO XUMHUU C
MCII0JIb30BAHUEM 000PYI0BaHUs AETCKOro TexHonapka « [ IIKoapHBIM KBaHTOpUYyM» 7—
9knaccer", M.,2021r.

- Pabouas mporpamma pazpadbortana ¢ yuetoM nporpammsl popmupoBanus Y Y ][ oOyuarommxcs.

HopMmatuBHas 6a3a

1. ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O06 obpa3oBanuu B
Poccuiickoit @eaeparnum» (¢ U3M. U 1011, BCTYIL B cuiy ¢ 01.09.2020) — URL: http://www.
consultant.ru/document/cons_doc LAW 140174 (nara oopamenns: 28.09.2020)

2. Ilacnopt HanmoHanasHOTO MpoekTa «O0pa3zoBanuey (yTBepxkaeHa npesuanymom Cosera
npu [Ipe3unente PD no ctparernueckomMy pa3BUTHIO M HAITMOHAIBHBIM MPOEKTAM, IIPOTOKOJT
ot 24.12.2018 N 16)

3. TocynmapcrBennas mporpamma Poccuiickoit @enepannu «Pa3zputre oOpa3oBaHus»
(YrBepxnena [Tocranosinenuem [IpaButensctBa PO ot 26.12.2017 N 1642 (pen. ot
22.02.2021) «O06 yTBepkKaeHUH rocyIapcTBEeHHOM mporpamMmmbl Poccuiickoit deneparyu

4. «PasButme oOpazoBanus» — URL:
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938
7d7364e34126187ec138f (nara 06pameH1/1;1 10.03. 2021)

5. IIpodeccuonansusiii cranaapt «llenaror (memparorudeckas AesiTEILHOCTh B
JIOIIKOJIBHOM, HauyaJbHOM 00111eM, OCHOBHOM 00IIIeM, CpeTHEM 00111eM 00pa30BaHNH ),
(BocmiuTaTenb, yuutens)» (ped. ot 16.06.2019 r.) (IIpukaz MunucrepcTBa Tpyaa u
coranbHOM 3amuThl PO ot 18 okTsa0ps 2013r. Ne 5441, ¢ u3MEeHEHHUSIMHU, BHECCHHBIMH
nprkazoM MuHHCTepcTBa Tpyaa U corzamuThl PO ot 25 nekabps 2014 1. Ne 111551 oT 5
asrycra 2016 r. Ne 4221) — URL: // http://npodcrannaptneaarora.pd (1ata oOpalieHus:
10.03.2021)

6. IIpodeccuonanbubiii cranaapt «llemaror 10MOIHUTEILHOTO 00pa30BaHUs AeTel U
B3pocabeix» (IIpuka3 MunucrepcTBa Tpyna u conuanbHoi 3amuTtbl PO ot 5 mast 2018 r. N
298u «O06 yTBepxkaeHnn npodeccuoHanbHOro cranaapta «llegaror 10MoOTHUTEIHLHOTO
oOpa3zoBanusi  JeTeit u B3pocibix») —  URL:

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

ELEMENT _ID=48583 (nara oopamienus: 10.03.2021)

8. denepanbHBIN roCyIapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT OCHOBHOTO OOIIETO
obpazoBanus (YTBEepkKICH MpuKkazoM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit
deneparuu ot 17 nexadbps 2010 r. N 1897) (pen.21.12.2020) — URL: https://fgos.ru (gata
obpamenus: 10.03.2021)

9. ®exaepanbHbI rOCyAapCTBEHHBIN 00pa30BaTENbHBINA CTAHAAPT CPETHETO OOILEro
obpazoBanus (YTBepKICH MpuKkazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit
®eneparuu ot 17 mas 2012 r. N 413) (pen.11.12.2020) — URL: https://fgos.ru (nara
obpamenus: 10.03.2021)


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

10. MeToauyeckue peKOMEHIallUU M0 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO JETCKUX
TexHonapkoB «KBaHTopuyMm» Ha 6a3e 00111e00pa3oBaTeNbHbIX opraHu3amuil (Y TBEpKIeHbI
pacniopsbkenrem Munuctepcrhttp://www.consultant.ru/document/cons_doc_LAW_374695
(mata oopamenus: 10.03.2021)

11. pexoMeHJaluu MO CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO IIEHTPOB IU(POBOTO 0Opa30BaHUS
«IT-xy0» (YT1BepxkaeHsl pacnopsikeHMeM MuHMcTepcTBa pocsenienus Poccuiickoi
®deneparuu ot 12 suBaps 2021 r. N P-5) — URL:
http://www.consultant.ru/document/cons_doc_LAW 374572 (nata oopamenus: 10.03.2021)
12. Meroauueckoe nocobue becnanos I1.U. Peanuzanus oOpazoBaTelbHBIX MPOTPaMM IO
XUMUHU C UCTIOJIb30BaHKUEM 000PYI0BaHUS IE€TCKOTO TexHomnapka «1IkoIbHbIA KBAHTOPUYM» 8
— 9 knaccel, MockBa, 2021

PabGouass mporpamma kypca «lIpakTudeckass XuUMHUS» TpelHa3HAueHA [UIsl ydalluxcs
JUHAMHAYECKUX Tpymm 8-9 kimaccoB OCHOBHOW MIKOJBL. IIporpamma cocraBieHa Ha OCHOBE
(dbyHIaMEHTaJIbHOTO SiApa COJep:KaHusd oOuiero odpa3oBaHus, TpeOOBaHUI K pe3ylibTaTaM
OCHOBHOTO 00IIero o0pa3oBaHMs, MpeAcTaBleHHbIX B denepalibHOM TOCYyJIapCTBEHHOM
cTaHaapTe oouero oOpa3zoBaHUsl BTOPOro MOKOJEHUS M AUPPEpeHIHALNHU COJAEPKAHUS C
y4eToM 00pa30BaTeIbHBIX NOTPEOHOCTEN, MHIUBUIYAIbHBIX BO3MOKHOCTEHN U CIIOCOOHOCTEN
yYaIuXCs.

JlaHHBII Kypc SBISETCS NPONENEBTUYECKUM (MpeArnpo(uiIbHbIM) U BBINOJHIET 3aJadyu
NPAKTUKO-OPUEHTUPOBAHHON TOMOIIM B MPHOOPETEHUH JIMYHOCTHOTO OINbITa BbIOOpA
COOCTBEHHOTO COJEpKaHusi 00pa30BaHMs, OPUEHTUPYS HA €CTECTBEHHOHAYYHBIH NMPOPUIb
oOyuenus. Kak oTMeuaeTcs B KOHLENIMH IIKOJBHOTO XUMUYECKOT0 00pa30BaHus, ‘“‘OCHOBHOM
3ajayeil MponeneBTUYECKUX (mpeanpoduiIbHBIX) KypcoB SIBISETCS (OPMUPOBAHUE Y
IIKOJIbHUKOB MEPBOHAYAJILHOTO LEJIOCTHOTO MPEICTABIECHUS O MUPE HA OCHOBE COOOIIECHHUS
UM HEKOTOPBIX XMMUYECKUX 3HAHUN .

[upoxwuit HaOOp BOZMOXKHOCTEH, 0OOecTieYBaeMbIX HU(POBOIi J1abopaTopueil - cpecTBaMU
U3MEPEHUS, HE TOJBKO 00€CTIeUrBaeT B XO/I¢ MPAKTUUECKOM padOThl HATJISITHOE BBHIPAKEHUE
MOJIyYEHHBIX paHee TEOPETUYECKUX 3HAHUW, HO U JEMOHCTPUPYET HMX 3HAYUMOCTH IS
oObiienHol ku3HU. [ludpoBas maboparopuss 3HAKOMUT C COBPEMEHHBIMH METOJIAMHU
UCCTIEOBaHUS, YTO MO3BOJIUT YYaIUMCS MOHSATH CMBICI U HEOOXOJIUMOCTh MPAKTUYECKHUX
UCCTIEOBaHUM, C KOTOPBIMU OHU OYIyT CTAJIKUBATHCS B JKU3HU. YUYUTENIO JaHHBIM HabOp
MPEAOCTABISIET BO3MOXHOCTh JIOCTYIHO M MHTEPECHO IIPOBECTH YPOK, OMHUPAsICh Ha
COBpPEMEHHBIE TEXHOJOTUHU. HarinsigHOCTh 3KCIEPUMEHTOB, OCYIIECTBIISIEMBIX C MOMOIIbIO
uupoBoi 1abopaTopuu, — €€ 0JHO MOATBEPKAECHUE U3BECTHOU (hpa3bl, UTO Jydlle OAUH
pa3 yBUETH (a emié Jayulie — MonpoOoBaTh), YeM CTO pa3 yCIbIIIATh.

O01mas xapakTepucTHKA Kypca

OcBoeHre MNPUEMOB TEXHUKUA JIAOOPATOpPHON pabOThI, HABBIKOB HCIOJIH30BAHHUS
XUMHYECKOM TIOCYAbl W OOOpYZOBaHWS, HAarpeBaTENbHBIX NPUOOPOB B COUETAHHH C
coOmoieHneM TpeOoOBaHUI TEXHUKH 0€30MacHOCTH TpeOyeT 0COOCHHO MHOTO BPEMEHH.
[Iporpamma Kypca MOCTpOCHa TaKUM O0pa3oM, UYTO TMPAKTHUYECKH KAXKIOE 3aHSATHE
BKJIIOYaeT B ce0sl JIEMOHCTPALIMOHHBIA OJKCIEPUMEHT WM TpakTUKyM. B pamkax
NPEUI0KEHHOTO Kypca MOXKHO OCYIIECTBUTH BBIMIOJIHEHUE TEX OIBITOB, KOTOPHIE HA YPOKE
10 TeM WJIM WHBIM MPUYUHAM HE OBUIM TIOCTAaBJICHBI, OCYIIECTBICHHUE IOMOTHUTEIBHBIX C
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LEJIbIO TIOBTOPEHUS U YTITyOJIeHUs 3HAaHU, TOCTAHOBKA HOBBIX OMBITOB, MIUTFOCTPUPYIOIINX
XUMHUYECKHH MpoIecc, MPUMEHEHNE XUMUU B KU3HH. Takas pabota B OOJbIIEH CTENEeHU
YAOBJIETBOPSAET UHTEPEC YUALIUXCS, TOCKOJIbKY OHA ONUPAETCS HA 3HAHMS, I0Jy4aeMbIE B
KJIacce, U OTBEYAET Ha 3alpoOChl, BOZHUKAIOIINE B IPOLIECCE U3YUEHUSI XUMUU. Bce Tembl
JOTIOJIHAIOT, PACHIIMPSIOT 3HAHUS YYalIUXCs; PEAM3yI0T BO3MOKHOCTh MEKIIPEIMETHBIX
CBA3€H; NOJy4YEHHbIE 3HAHUA MO3BOJSIOT YYAIUMCS BUJIETH POJIb XUMUYECKUX 3HAHUM B
pa3BUTUM MaTEpUATBLHON KyJIbTYphl denoBedecTBa. JlJii HEKOTOPBIX OIBITOB OTOOpPaHbI
3HAaKOMBbIE IS MIKOJbHUKOB BEIIECTBA, TPUMEHSIEMBIE B OBITY, UTO MO3BOJISIET BHISBISATh U
pa3BUBaTh CIIOCOOHOCTH yUYalIMXCs K SKCIIEPUMEHTHPOBAHUIO C BEIIECTBAMH.

[Tporpamma Kypca moctTpoeHa Ha Marepuaiie 6a30BOro Kypca HEOpraHm4eckom XuMuu 8-
9 kmacca. Kypc momoraer yueHUKY COPHUEHTHPOBATHCS B €CTECTBEHHOHAYYHOM Mpoduiie
oOydeHus, MOKa3aTh THUIWYHBIC [UIsI JaHHOTO NpPOGUIS BUIBI JACSITEIbHOCTH, IaeT
BO3MOXXHOCTh YYEHHKY IMpOSBUTH ce€0s, SBISAETCA TOMOIIHUKOM JJisi IOJArOTOBKU
MPaKTUYECKOM YacTH 3K3aMeHa [0 XMMUU 3a Kypc 9 Kiacca.

OCHOBHBIMU BHJIaMH JEATEIBHOCTU SIBISETCA NpakTUYecKass M HSKCHepUMEHTalbHas
pabora yvamuxcsi: HaOMIOJEHUE, aHaJIN3, CHHTE3, KAUYeCTBEHHOE U KOJIMYECTBEHHOE
OonMcaHue OOBEKTa U €ro KOMIIOHEHTOB, BBISIBICHHE MPUYMHHO-CIIEICTBEHHBIX CBS3€l,
CYIIECTBEHHBIX IPU3HAKOB, 00001IeHUE U KiIacCU(UKAIHS, COTPYAHUUECTBO, MPE3CHTAIUS
pe3yJIbTaToB. DKCIIEpUMEHTANIbHAS paboTa MOMOTaeT YIIIyOUTh 3HAHUS 110 XUMUU, HAYYHUTh
y4almuxcsa HaONIOJACHUI0O MHOTOOOpa3HbIX XUMUYECKUX SBICHUM, TMPUYIUTh K
CaMOCTOATENbHON paboTe B J1aOOpaTOpUU M MPABUILHOMY BBIITOJIHEHUIO MHOTOOOpPa3HBIX
naboparopHbIx onepanuil. [Ipu npoBeaeHnn JaHHOTO Kypca BO3MOXKHBI Pa3HOOOpa3HbIC
BUJbl JESTENIBHOCTH Y4YalllUXCsl: YCTHBIE COOOIIEHMS, COCTABJIEHHE CXEM-TaOJHIl IO
y3JI0BBIM TEOPETHUECKHM BOIPOCAM, BBIIIOJIHEHHE MPAKTHUECKUX pabOT C 3JIEeMEHTaMU
UCCJIEAOBaHUsA, BBIMOJHEHUE JAEMOHCTPALIMOHHBIX OIBITOB, & TaKX€ MOJHOIEHHBIX
NPOEKTOB W HCCIICOBaHUM, MPE3CHTAIlMH, BUKTOPHUH, MOJOOPOK AKCIEPUMEHTAIBHBIX
3a1a4 U ap.

B o6pazoBarensHoit mporpamme (OI1) mpeacTaBiaeHbl ClIeIyIONIUE Pa3aebl:

1. MeToapbl U3y4eHUS BEIIECTB U XUMUUECKHUX SIBJICHHUI. JDKCIIEPUMEHTAIIbHbBIC
OCHOBBI XMMHHU.

2. [lepBoHavyaIbHBIC XUMHUYECKUE TTOHSATHUS.

3. PacTBOpBI.

4. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHEHUM.

5. Teopust 3AEKTPOIUTHYECKON TUCCOLIUALIAH.

6. XuMu4yecKue peakiyu.

7. XUMUYeCKHe dJIEMEHTHI (CBOMCTBA METAJIJIOB, HEMETAJIJIOB U UX COCTMHEHUM ).

KonTpoabr 3a ocBoeHHeM MNpOrpaMMbl Kypca MNPOXOAMT B BHIE TeKYIIEro
KOHTPOJIs1 (TIpoBepKka CHOPMHPOBAHHOCTH NPAKTUYECKUX HABBIKOB, BEICHHS TETPAIH
nabopatopHblx  paboT, Oecenbl MO HW3y4aeMOMY MaTepHally) ¥  HMTOrOBOIO
KOHTPOJIsI (MIpe3eHTAIUST PE3yJIbTATOB MPAKTHYCCKON JEATCILHOCTH B BHJIC OTYETOB,
IPOEKTOB, IKCIEPUMEHTAILHBIX HCCIIEI0BAHH).

DopMbI KOHTPOJIA



KouTpons pe3ynbratoB 00ydeHus B cooTBeTcTBUU ¢ nanHoil OIl mpoBoautcs B dopme
MUCbMEHHBIX M JKCHEPUMEHTAIbHBIX  pabOT,  MpEANoJiaraeTcsi  MpPOBEACHHUE
POMEXYTOYHON U UTOTOBOW aTTECTAIIUH.

HeneBasi ayauropus

VYyamuecs 8-9-X KJ1acCOB MIKOJIBI

[Iporpamma kypca mo xumun: «lIpakTudeckas Xumus» MpenHa3HAYCHA IS
oOyuyaromuxcs 14-16 ner.(1 yac B Heneno, 34 yacoB)

1.2. ean 1 3a1a4u MPOrpaMMbl

OcHosnas  yenv  npocpammul: CO3JJaHWE  YCIOBHM IS peanu3allud  3a1adu
npeanpoUIbHON IMOJATOTOBKH, OPHEHTAIMM M OILEHKH BO3MOXKHOCTH TPOJOJIKEHHUS
00pa3oBaHusl B €CTECTBEHHOHAYYHOM HAMPABJICHUU, PA3BUTHE Y MIKOJHLHUKOB HABBIKOB
AKCIIEPUMEHTAIBHOM JIEITEILHOCTH.

3aoauu npoepammol:
-CO371aTh YCJIOBUS JIJIS TIOBBIIMICHUS TEOPETUICCKUX 3HAHUH 110 XUMHH;
-COBEPIIICHCTBOBATh TEXHUKY XHMHUYECKOTO IKCIICPUMEHTA;
-IIPUMECHSTD MTOJyYECHHBIC 3HAHUS TSI U3YUCHHUS O0BEKTOB IMOBCEIHEBHOM KU3HU;
-(opMHpOBaTh 0CO3HAHHYIO MOTHBAIIMIO Ha BEIOOP €CTECTBEHHOHAYYHOH mpodeccuu;
-popMUPOBATh KOMMYHHUKATHBHBIC HABBIKH, KOTOPBIC CIIOCOOCTBYIOT Pa3BUTHIO YMEHUH
paboTaTh B TpyMIe, BECTH JUCKYCCHIO, OTCTANBATh TOUKY 3PCHUS;
-CO3/1aTh yCIIOBUS JJIS1 PA3BUTHS IO3HABATENLHON aKTUBHOCTH, CAMOCTOSTETLHOCTH,
aKKypaTHOCTH.
1.3. Coaep:xanue NporpaMmbl

1. HepBOHaqaanHe XUMHUYCCKUEC IIOHATHA.

1.1. IIpeamet xumun. Ponb xuMuu B )KU3HU denioBeka. Tena u BemiecTa. Ouzndeckue
CBOMCTBa BEIIECTB. ArperaTHoe COCTOSAHHE BemlecTB. [loHsATHE O METOJax MO3HAHUS B
xuMud. XuMus B cuctemMe Hayk. Uucteie BemiecTBa U cmecd. CrocoObl pasneneHus
cMecei.

1.2. Metoasl MO3HAHUS B XMMHHU: HAONIOJEHUE, HKCHEPUMEHT, MOJEIHUPOBAHUE.
Ncrounnkn xuMuyeckoil MHpoOpMaluu, ee MOJydyeHHUe, aHallu3 U MPEeACTABICHUE €ro
pE3yNbTATOB.

1.3. ®Ousnyueckue U XUMHUYECKUE SBIICHUS. XUMUYECKas peakius U e€ MpU3HaKu. 3aKOH
COXPAHEHUSI MACChl BEIIECTB.

2.  Baxueimme npeacTaBUTEIN HEOPTAHUUYECKUX BEIIECTB

2.1. dusnyeckue cBoiicTBa Bo/bl. Boga kak pactBoputenb. PacTBopsl. HackliieHHbie 1
HEHACBIIIEHHBIE PACTBOPHI.

2.2. Knaccudukainus HeopraHudeckux coenuHeHuil. OcHoBanus. Knaccudukarms
OCHOBaHWM: WIEIOYM M HEpPAaCTBOPUMBIE OCHOBaHMA. HomeHkiaTypa OCHOBaHHMU



(MexayHapoiHas M TpuBHaibHas). OU3MUECKHE U XUMHUYECKHUE CBONCTBA OCHOBAHMM.
[TomyyeHnne ocHOBaHU.

2.3. Kucnotsl. Knaccupukanusa kucinor. Homenknarypa kuciaor (MexXIyHapogHas U
TpUBHaAJIbHAS ). PU3NYECKHUE U XUMHUECKHE CBOMCTBA KHCIIOT.

2.4. Comu. Homenknatypa coneil (MexayHapoaHas W TpuBHaibHast). Pusnyeckue U
XUMUYECKHE CBOMCTBA COJIEH.

2.5. T'enetnyeckas CBsI3b MEXIy KJIAaCCAMH HEOPTAHUYIECKUX COCTUHEHHIA.

2.6. XUMHUYECKHUI SKCIIEPUMEHT: KaueCTBEHHOE OIpE/IETICHUE COAEpkKaHMUs KUCI0poia
B Bo3nlyxe. M3ydueHne o0pas31oB BEIIECTB METAJLIOB.

3. MexnpeameTHbIe CBSI3U

3.1. OOume ecrecTBEHHO-HAYYHbIE IOHATHUS: HAYUHBIH (akT, THIIOTE3a, TEOPUS, 3aKOH,
aHanu3, CHHTE3, Kiaccu(ukanus, NepUOJUYHOCTb, HAOIIOJCHUE, HKCIEPUMEHT,
MOJICIIMPOBAHNE, U3MEPEHNE, MOJCIIb, SIBICHUE.

3.2. ®uzuka: mMaTepus, aTOM, IEKTPOH, MPOTOH, HEUTPOH, HUOH, Hy- KU, U30TOIBI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKH 3a- psd, BELIECTBO, TeI0, OOBEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, a3, (PU3NYECKHE BEIMYMHBI, €AMHULIBI U3MEpEHMUs,

KOCMOC, IJIaHeThl, 3B€371b1, ColHIIE.
3.3. buonorus: porocunTes, npixanue, ornocdepa.

3.4. T'eorpadusi: atmocdepa, ruapochepa, MUHEpaAIbl, TOPHBIE MOPOIBI, MOJIE3HBIE
MCKOIIaeMbl€, TOTNIMBO, BOJHBIE PECYPCHI.

4.  BemecTBo U XUMHUYECKAs PEAKIIHS

4.1. OKUCIUTETHbHO-BOCCTAHOBUTENIbHbBIE PEAKIUH.

4.2. Teopus HJIEKTPOIUTUYECKON JUCCOIMAIMH. DIEKTPOIUTHI U HEIIIEKTPOIUTHI.
Crenens aucconuainuu. CUiIbHbBIC U C1a0bIe SJICKTPOJIUTHI.

4.3. TlonsiTue o0 cKopocTH xuMmMudeckor peakiuu. I[lonstue 00 o0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKIIUIX.

5.  Hemerannbl u uX COeIUHEHUS

5.1. O61mas xapakTepucTUKa rajJoreHoB.

5.2. Ctpoenne u (Pu3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPBHI.
Okcuabl cepbl Kak NPEACTaBUTENM KHUCIOTHBIX OKcuaoB. CepHHUCTas KHUCIIOTAa,
(dbu3uYecKre U XUMUUECKUE CBOMCTBA.

5.3. Amwmmak, ero puznyecKue U XMMHUYECKHE CBOWCTBA.

1.4. TIlnanupyemble pe3yJibTAThl OCBOCHHS Y4eOHOT0 MpeaMeTa «XuMus»

MeranpeaMeTHbIe U JIUYHOCTHBIE Pe3yJIbTAThl OCBOCHHUS Kypca

[Iporpamma kypca «lIpakTuyeckass XUMHs)» IO3BOJSET B COBOKYIIHOCTH C JIPYTHMH
y4eOHBIMH  TpeaMeTaMH M KypcamMH  TOMOYb  OOydYaromuMcsi — JOCTHUYb
pe3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa30BaTeNbHON IHpOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHus, a UMEHHO:

JIUYHOCMHbLE, BKIIIOYAIOIUE TOTOBHOCTD U CIIOCOOHOCTH 00yUaloIuXcs K CaMOPa3BUTHIO
U JIMYHOCTHOMY CaMOOMpEENIeHUI0, c(hOPMUPOBAHHOCTh UX MOTHBAIMU K OOYUEHUIO H
LIEJICHANIPABICHHON [TO3HABATEILHON JIEATEIbHOCTH;



Memanpeomemmble, BKIOYAIOIINE OCBOEHHE 00YYarOIIMMUCS YHUBEPCATIbHBIX yUeOHBIX

NEeHCTBUM  (peryJsiTUBHBIC, IIO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE), CIIOCOOHOCTh UX
UCIIOIb30BaHUsI B y4eOHOM, TO3HABATEIbHOW  MPAKTUKE, CaMOCTOATEIbHOCTD
IUTAHUPOBAHUS U OCYIIECTBIEHUS y4eOHOM JEesATENbHOCTH W OpraHu3allud Y4eOHOTo
COTPYIHUYECTBA C MelaroraMu U CBEPCTHUKAMHU.

MeranpeaMeTHbIe pe3yJIbTaThl KypPca BbIPaKCHBI B!

1) yMEHUH CaMOCTOSATENIFHO ONPENCISATh LEeNU CBOEro OOYyYeHUs, CTaBUTh U
dopMmynrpoBaTh A ceOs HOBbIE 3ajaud B y4y€Oe M IO3HABaTENbHON JAESITEIbHOCTH,
pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH MO3HABATEIBHOMN AESITENILHOCTH;

2) yMEHHU CaMOCTOSTEIbHO TUIAHUPOBATD IyTH JIOCTIHIKCHUS LIENIeH;

3) yMEHHH COOTHOCHTBH CBOM JCHCTBUS C IUIAHUPYEMBIMHU PE3YJIbTAaTaMH, OCYIICCTBISTh
KOHTPOJIb CBOEH JACATEIBHOCTH B TIPOLECCE TOCTHKEHUS pe3yJbTara, ONpPENeATh
crocoObl JIEHCTBUN B pamMKax MpPEaoKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICHICTBHS B COOTBETCTBUM C U3MEHSIOLIEICS CUTyallueH;

4) yMEHUU OLIEHUBATh NPaBUIILHOCTD BHITIOJIHEHUS yUeOHOH 3a1a4;

5) BlajiecHU OCHOBaMH  CaMOKOHTPOJIS, CAMOOLICHKH, MPHUHATHS PCHICHUH |
OCYILIECTBJICHUS OCO3HAHHOTO BHIOOPA B yUeOHOM U MM03HABATENILHOM NESATENbHOCTH;

6) ymeHnun OINPENEIATh MIOHATHS, co3/aBaTh 00o0011eHus,
KJacCU(UUUPOBAaTh,  CAMOCTOSITEIBHO BBIOMpATh OCHOBaHUS M KPUTEPUH IS
KJaccu(UKalMK, YCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccykIeHHe, yMO3aKIIOUEHUE U JIeJaTh BbIBOIBI;

7) yMeHuu co3aBaTh, MPUMEHATh U MPEeOOpPa3OBBIBATH 3HAKU M CHUMBOJIBI, MOJETU U
CXEMBbI JJIs pelleHns y4eOHbIX U TO3HABATEIbHBIX 33/1a4;

8) cMBICIIOBOE YTCHHE;

9) yMeHHUU OpPraHU30BBIBATh Y4YEOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMH; paboTaTh MHAMBUAYAJIbHO M B TpYIIE: HAXOAUTH oOliee
pelieHre M paspemarb KOH(JIMKTBI HAa OCHOBE COTJIAaCOBaHMS MO3MIMN Hu ydéTa
UHTEpECOB; (HOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

10) yMeHHUH OCO3HAHHO WCIIOJIb30BAaTh PEUYCBBIE CPEJCTBA B COOTBETCTBHM C 3ajaucit
KOMMYHHKAIIMU 17151 BBIPAXKEHUS] CBOUX YyBCTB, MBICJIEH U OTPEOHOCTEH; MIIAaHUPOBAHUS U
peryJsiiMui  CBOEW  JEATENIIbHOCTH;  BJIAJCHHE YCTHOM M NHUCBMEHHOM  PEUbIO,
MOHOJIOTHYECKOM KOHTEKCTHOM PEYbIO;

11) popMupoBaHMM W PAa3BUTUM KOMIICTCHTHOCTH B OO0JACTH  WCIOJIb30BAHHUS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorul (nanee MKT— komnereHuun).

JInyHOCTHBIE pe3y/ibTaThl Kypca:

1) hbopmEpoBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K 00Y4EHUIO
U TO3HAHHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOSHHIO JallbHEHIIeH WHIUBUAYAIbHOM
TPAEKTOPHUH, C YUETOM YCTOWUYMBBIX IT0O3HABATEIBHBIX HHTEPECOB;

2) hbopMupOBaHUE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKHY;

3) hopmHpoBaHKE OCO3HAHHOTO, YBAXXHTEIBHOTO U JTOOPOXKEIATEIHHOIO OTHOLICHUS K
JPYrOMYy 4YeJlOBEKY, er0 MHEHHIO, MUPOBO33PEHHMIO; TOTOBHOCTH U CHOCOOHOCTH BECTH
JAJIoT ¢ APYTUMU JIIOIbMH U TIOCTUTraTh B HEM B3aMMOIIOHUMAHMS;



4) ocBOEGHHUE HOPM, ITPABUJI MMOBEJCHUS B TPYIIIIAX M COOOIIECTBAX;

5) popMupoBaHHe KOMMYHHKATUBHOW KOMIICTEHTHOCTH B OOIICHUU M COTPYIHUYECCTBE
CO CBEpPCTHHUKAMH, JETbMH CTapIlIero W MIIAJIIEr0 BO3pacTa, B3POCIBIMH B IpoOIIEcCE
o0pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOU, y4eOHO-MCCIIE0BATEIbCKOM, TBOPUYECKOW U
JIPYTUX BUIOB JE€ATEIbHOCTH;

6) popmupoBanre Oe30MacHOr0 00pa3a KM3HH, YCBOCHHUE MPAaBHJI WHIUBUAYAIBHOTO W
KOJUIEKTUBHOTO 0€30MacHOTO MOBECHUS.

IIporpamma «IIpakTHuyeckasi XHMHSD» T[I03BOJIIET B COBOKYIHOCTH C JPYTUMHU
y4eOHBIMM  TIpeAMETaMM ¥ KypcaMd  TIOMOYb  OOyYaromuMmcsi  JIOCTHYb
pEe3yJIbTATOB OCBOCHUSI Y  BBIMMYCKHUKOB  PETYJSTUBHBIX,  IO3HABaTEIbHBIX U
KOMMYHHKATUBHBIX YHHBEpPCAJIbHBIX YUEOHBIX JEUCTBHI KaK OCHOBBI YMEHUSI YUHUTHCS B
OOIIEHHH.

llosnasamenvrvie YV

-OCYIIECTBIISATh PACHIUPEHHBIN TMOUCK WH(OpMalMK C HMCIOJb30BaHWEM OWUOIHOTEK U
HNuTepHera;

-OCYIIECTBIISATh CPaBHEHHUE, CEPUAIMIO U KIACCU(DUKAIMIO, CAMOCTOSTEILHO BhIOUpas
OCHOBAHUS U KPUTEPUH JIJISl YKA3aHHBIX JIOTUYECKUX OTEpaInii;

-yCTaHaBIMBATh MPUUNHHO-CIICJICTBEHHBIE CBSI3U;

-IIPOBOJIUTH HAOJIOICHUE U DKCIIEPUMEHT 0] pyKOBOJICTBOM yUUTEJIS;

-CTaBUTh MPOOJIeMy, apTYMEHTUPOBATh €€ aKTyaJIbHOCTb;

- TPOBOJIUTH KCCJIEIOBAHHME HA OCHOBE TMPUMEHEHUS METOJIOB HAOMIONCHUS U
IKCIIEPUMEHTA;

-BBIJIBUTATh TUIIOTE3BI O CBSA3AX U 3aKOHOMEPHOCTAX COOBITHI, MPOIECCOB, 0OBEKTOB;

-OpraHU30BBIBATh HCCIICIOBAHUE C 1IEJIbIO0 TPOBEPKHU THUIIOTES;

-leNlaTh yMO3aKIIO4YeHUs1 (MHAYKTMBHOE W TIO AaHAJIOTMM) U BBIBOJbI HAa OCHOBE
apryMeHTallH.

Peaynamusnvie YVJ[

-TUTAHUPOBATH MYTH JTOCTUKEHUS LIETICH;

-aJIeKBATHO CAMOCTOSITEIbHO OLIEHUBATh MPABUILHOCTh BBINIOJHEHHUS JEUCTBHS U BHOCUTD
HEO0OXOAMMBbIE KOPPEKTHUBBI B HCIOJTHEHUE KaK B KOHIIE JCHCTBUS, TaK M MO XOJYy €ro
peanu3aiuy;

-OCYyIIIECTBIISATh TO3HABATEIbHYIO pe(dIEKCUI0 B OTHOIICHWU JIEHCTBUN TO PEHICHHUIO
y4eOHBIX U TTO3HABATEIHHBIX 3a7a4.

Kommynuxamusnvie YVJ[

-YUUTHIBATh Pa3HbIE MHEHHUS M CTPEMUTHCS K KOOPJMUHAIMHU PA3IMYHBIX TO3ULHUHA B
COTPYJHUYECTBE;

-opMyIupOBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO, ApTYMEHTHPOBAThH U KOOPJIUHHUPOBATH
e€ ¢ MO3UIMIMU TMApTHEPOB B COTPYJAHHYECTBE MPU BHIPAOOTKE OOIIETO pelieHus B
COBMECTHOM JICSATCIBHOCTH;

-OCYyIIIECTBIISATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIIb;

-aJICKBaTHO  HMCIIONIb30BaTh  pEUEBBIE  CPEACTBA ISl  pEHIeHUS  Pa3InYHBIX
KOMMYHHUKATUBHBIX 3a/lay; BIaJeTh YCTHOM W MHUCbMEHHOM peuYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAaHUE;




-OpraHU30BBIBATh U TUIAHUPOBATH YY€OHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMHU,
OTIPENIETIATH MEeNIH U (PYHKITUH YIaCTHUKOB, CTIOCOOBI B3aUMOICHCTBUS; TFITaHUPOBATh O0IIIHE
croco0b! paboThI;

-padorath B TIpynie — yCTaHaBIWBaTh padoune OTHOUICHUs, IPHEKTUBHO
COTPYJIHUYATH U CIIOCOOCTBOBAThH MPOIYKTUBHOM KOOTEPAIMH; HHTETPUPOBATHCS B TPYIITY
CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3AMMOJEHUCTBUE CO CBEPCTHUKAMH U B3POCIIBIMY;

-OKa3bIBaTh MOJJIEPKKY U COAECHUCTBUE TEM, OT KOIO 3aBUCUT JOCTHKECHHE LEIU B
COBMECTHOM JIeSITeIbHOCTH;

-B IIPOIIECCe KOMMYHHUKAIIMM JIOCTATOYHO TOYHO, MOCJIEAOBATEIBHO U MOJHO Mepe/1aBaTh
napTHEPY HEOOXOIUMYI0 HHPOPMAITUIO KaK OPUEHTHUP JJIsl IOCTPOCHUS ACHCTBUS,

-CJIEIOBaTh MOPaJIbHO-3THUYECKUM TPHUHIIAIIAM OOIICHUS W COTPYIHHUYECTBA HAa OCHOBE
YBOKHUTEILHOIO OTHOIIEHUS K MapTHEpaM, BHUMaHUA K JMYHOCTH JIPYroro, OKa3bIBaTh
MOMOIIb U YMOIIMOHAIBHYIO MOAAEPKKY MapTHEPAM B IIPOLIECCE JOCTIKEHHS 00IIeH 1eNn
COBMECTHOM JICATCIbHOCTH;

-ycTpauBaTh 3()(PEKTUBHBIC TPYIIIOBBIE 0OCYKIECHUS M 0OecTieurBaTh OOMEH 3HAHUSIMU
MEXy YJIE€HAMHU TPYIITBI YIS TPUHATHSA 3()PEKTUBHBIX COBMECTHBIX PEIICHHH.

2. Kommieke opraHu3aiMOHHO-TEIarOrHYeCKUX YCI0BH A
2.1 Kanenaapublii yueOHblii rpadpuk Ha 2023-2024 r.
Hauano yue6Horo roga 1 ceHTs0psi, OKOHUaHHE ydeOHOTro roja — 3 1masl.

[IpopomxuTenbHOCTh yueOHOro rosa 34 Heaenu.
He pa6oune nuu: 8.03.2023r.,1.05.2023r., 2.05.2023, 9.05.2023r.

KAHHUKYJIBI CPOKH
OCCHHUE ¢ 29.10.2023-6.11.2023
3UMHHE ¢ 29.12.2023-08.01.2024
BECECHHHE ¢ 18.03.2024-26.03.2024
JICTHHE ¢ 31.05.2024-31.08.2024

Kanposoe obecnieuenune

[Iporpammy peanu3yeT Meaaroruuyeckuii paboTHUK (y4uTenb (U3MUECKON KYIbTYpHI),
UMM cpegHee mnpodeccUuoHaIbHOE WM BhICIIee oOOpa3oBaHuE (B TOM YHCIE TIO
HAIPaBJIICHUIO, COOTBETCTBYIOLIEMY HAIPaBJICHUIO JTAHHOU JIOTIOJTHUTEIbHOU
oOmiepa3BUBalONIE TPOrpamMMbl) M OTBEYAIOIIMK  KBATU(UKAMOHHBIM  TpeOOBaHUSM,
yYKa3aHHBIM B KBAIU(PUKAMOHHBIX CIPABOYHHUKAX U (WJIH) TpodeccCHOHaTbHBIM CTaHAAPTaAM.

K peanuzanuu mporpaMMbl BO3MOXHO MpPHUBIICYEHHUE JIMIL, MOJYYaIOUIMX BBICIIEE HIIU
cpenHee mpodeccuoHadbHOE OOpa3oBaHWE B pPaMKaxX YKPYHMHEHHBIX TPYMI HampaBlIeHUH
HNOJATOTOBKH BBICHIET0 00pa3oBaHMA W CHEHHUATBHOCTEH CpelHero mnpoQeccHOHATIBHOTO
oOpazoBanusi "OOpazoBaHMe W TeJaroruueckre Hayku"' B cilydae pEKOMEHJAIUuu
aTTeCTallMOHHOM KOMHUCCUU U COOIOICHUS TpeOOBaHUH, MpeyCMOTPEHHBIX
KBAJTM(UKAITMOHHBIMH CIIPABOYHUKAMH.
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2.2.Y4yeOHO-TEeMATHYECKHI IIJIaH

Ne Tema Coaep:xan HeaeBass | Ko | Ilmanupyemsi | Ucnosib30BaH

n/ ue YCTAaHOBKA |JI- | e pe3yJbTaThl | He

n ypOKa BO 000py10BaHU

qac 1

1 MeTtoan! [IpakTruecka | 3HAKOMCTBO C 1| YMmenue JlaTuuk
NIO3HAHUS B g pabora Ne 1 | OCHOBHBIMU II0JIB30BATHCS | TEMIIEPATYPBI
XUMUH. «M3yuenune METOIaMHU HarpeBaTebHb] (TepMONapHbI
OKCHEPUMEHTA| CTPOEHUS HayKH MU IpuOOpaMH| i), CHUPTOBKA
JIbHBIE OCHOBBI | IIJITAMEHN
XUMHH

2 | Meronbt JlabopaTopHbl | 3HAKOMCTBO C 1| Onpenenary | JaTuuk
MO3HAHUS B i onbIT Ne 1 OCHOBHBIMHU BO3MOXXHOCTbh | TEMIIEpaTyphl
XUMUH. «/lo xaxon METOIaMHU IIpOBeJIeHUsI | (TepMOIIapHBI
OKCHEpUMEHTa| TEMIEPATYPbl | HAyKH peakuuii u i), CIUPTOBKA
JIbHBIE OCHOBBI | MOKHO MPOLIECCOB,

XUMHH HarpeThb TpeOyromux
BELIECTBO» HarpeBaHHus

3 | Meronpt Jlabopartopus! | JlaTh 1| Ymenue JaTuuk
MO3HAHUs B it oIt Ne 2 MIPEICTaBICHUE BbIOMpATh TeMIIepaTyphl
XUMHH. «M3MepeHre | 0 TOYHOCTH npuOOpHl U1 | IJIATUHOBBIH,
DKCIepuMEHTa| TEMIIEPATyphbl | U3MEPEHUMN NPOBEJICHUSI | TEPMOMETP,
JIbHBIE OCHOBBI | KMIIEHUSI M (pPOBBIX U3MEpEHUuH, AIIEKTpUYECKa
XUMHH BOJIBI C JaTYNKOB U TpeOyromux | s IIUTKa

HIOMOLIBIO aHAJIOTOBBIX TOYHOCTH
JaTYMKa npudopoB MOKa3aHU
TEMIEPATYPbl

U

TEPMOMETPA»

4 | Metoapl Jlab6opatopusl | ChopmupoBaty 1| 3Hath JaTuuk
NO3HAHUS B i1 onbiT Ne 3 IIPEJICTABICHUE IIPOLIECCHI, TEMIIEpaTyphbl
XUMHH. «Omnpenenenu | o Temneparype MPOTEKAIoIIKeE | (TEpMOIAPHBI
DKCIIEpUMEHTA| € IIJIABJICHUS, NIpU TJIABJICHUY i)

JbHBIE OCHOBBI | TEMIIEPATypbl | 00paTUMOCTH BELIECTB U UX
XUMHH IUIABJICHUA U | IIJIABJICHMS U KpHUCTaJIN3alH
KpUCTAJIU3all | KpUCTaUIU3aIlH u
WU 0JIOBa» U

5 | IlepBonauansh| JIJaboparopusl | Dkcnepumenta| 1| YmeTs HaTtunk
18(S i1 onbIT Ne 4 JBHOE OTJINYATh ANIEKTPONPOBO
xumuueckue | «BomonmpoBoj | ompeneneHue BOJIOIIPOBOJIHY | THOCTH,
HOHSTHS. Has U JTUCTUJIIIMPOBA 10 BOAY OT 1 poBoit
Yucteie JUCTWIJIMPOB | HHOM U JUCTUIIIIUPOBA | MUKPOCKOII
BElIEeCTBA U aHHas BOJa» | BOAOIPOBOJHO HHOM, 3HATh,
cMecH U BOJIBI rnoyemy uist

MIPOBEICHUS
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AKCIIEPUMEHTO
B HCIOJIb3YIOT

JUACTUILUIAPOBA
HHYIO BOZLY
6 | [lepBonauansH| JlemoHncTpamu | M3yuenue YMeTh JaTuuk
ble OHHBIN XUMHYECKHX OTJINYATh TeMIEPaTyphbl
XUMUYECKHE | SKCIIEPUMEHT | SIBJICHUM dbusznueckne | MIATUHOBBIN
MOHSATHUA. Nel MIPOLIECCHI OT
®usnueckue u | «Beiaenenue XUMHUYECKUX
XUMHUYECKUE | U peakuin
SABJICHUS NOTJIOIIEHHE
Tera —
MPU3HAK
XUMHUYECKOU
peaKIn
7 | IlepBonauansH| emonctpauu | M3yuenue 3Harb, yto npu| [Ipudop ans
bI€ OHHBI SIBJICHUH TIPU MIPOTEKaHUHU | OTBITOB C
XUMUYECKHE | SKCIEPUMEHT | Pa3jioKEeHUHU peakiuit ANEKTPUUYECKU
MTOHSATHSL. Ne 2 CJI05KHBIX MOJIEKYJIbI M TOKOM
[IpocTeie n «Pa3iokeHne | BEIIECTB BEIIECTB
CJIOKHBIE BOJbI paspymarorcs,
BEILIECTBA AIEKTPUUYECKH a aTOMBbI
M TOKOMY COXPAHSIOTCS
(151 BEIECTB ¢
MOJIEKYJISIPHBI
M CTPOEHHUEM)
8 | IlepBonauanbH| JlemoHCTpanu | DKCepUMEHTa 3HaTh Becsbl
13(S OHHBIN JIBHOE (bOpMyITUPOBKY| ATEKTPOHHBIE
XUMHYECKHE | DKCIIEPUMEHT | JOKAa3aTeIbCTB 3aKOHA U YMETH
TOHSTHS. Ne 3 «3akon 0 JICUCTBUS MIPUMEHSTH €T0
3aKkoH COXpAaHEHUS 3aKOHA Ha MPaKTUKE
COXPAaHEHHUsI | MacChl IIPU PELICHUH
MacCChl BEUIECTE BEILIECTBY» pPacUETHBIX
3a/1a4
9 | Knacchr JleMoHCTpamy | DKCrepuMeHTa 3HaTh [Tpubop mis
HEOPraHW4YeCKY OHHBIN JIBHO 00BEMHYIO OIIpEACIICHUS
X COCJIMHEHUH. | SKCIIEPUMEHT | OMPEACIIUTh JIOJIFO cocTaBa
Cocras Ne 4 coAepKaHue COCTaBHBIX BO31yXa
BO3/lyXa «OmnpeneneHn | Kuciaopozaa B yacTeu
€ cocTaBa BO3JIyX€ BO3/yXa
BO3AyXa»
10 | Knaccst [Ipaktnuecka | CuHTe3 conu YMmetb [Mudposoii
HeOpraHuyecky s pabora Ne 2 | u3 KUCJIOTHI U MPOBOJUTH MHKPOCKOTI
x coequHenuil. | «llomyuenne oKcHuaa MIPOCTEUIIINE
CaoiicTBa MEIHOT 0 MeTajuia CUHTE3bI
KHUCJIOT KyIopoca» HEOPraHUYECKH
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X BEILECTB C
VCIIOJIb30BAHUE
M HHCTPYKLIHH

11 | PactBOphI JlabGopatopusl | McciaenoBaTh Nmeth JlaTank
i onbIT Ne 5 3aBUCUMOCTD IIPECTABIICHUE TEMIIEPATypPhl
«3yuenune pacTBOPUMOCT 0 pa3HoOu IIJIATUHOBBIN
3aBUCUMOCTH | U OT 3aBUCUMOCTH
pacTBOPUMOC | TEMIIEpaTyphl pacTBOPUMOCT
TH BELIECTBA Y BELIECTB OT
oT TEMIIEpaTyphbl
TEMIIEPATYPBI
»
12 | PacTBOpHI Jlaboparopus! | [lokazaTh YMeTb [Hudposoit
i1 onbIT Ne 6 3aBUCUMOCTD UCIIOJIB30BAaTh | MUKPOCKOII
«Habmonienn | pacTBOpUMOCT 1 poBoit
€ 33 pOCTOM U OT MUKPOCKOT
KPUCTAJIJIOBY» | TEMIIEPATYPBI JUISL U3y4EHUs
hopMbI
KPUCTAJIJIOB
13 | PacTBOpHI Jlabopartopusl | «Chopmupona Nwmets JaTank
i1 onbiT Ne 7 Tb TIOHATHS IIPEICTABICHUE TEMIIEPATYPBI
«IlepechilieH | «pa30aBI€HHBI O Pa3JINYHOM | TUIATHHOBBIN
HBII pacTBOpP» | ¥ pacTBOp», HACBIILIEHHOCTH
«HACBIIICHHBIN pacTtBopa
pacTBop», pacTBOpsIEMbIM
«TIEpPECHIIIEHH BELIECTBOM
bII PACTBOP»
14 | PactBophbI [Tpaktuyecka | ChopMupoBaty Ymetp JlaTuuk
st pabota Ne 3 | mpeAcCTaBICHUE OnpeesaTh ONTHYECKOM
«Ormpenenenu | o KOHILEHTPALMIO| TNIOTHOCTH
e KOHIEHTpaluu pacTBopa,
KOHIEHTpalll | BELIECTBA U UCIIOJIB3YS
1 BEIIECTB KOJIMYECTBEHH MHCTPYKIIHIO
KOJIODUMETPU | OM aHAJIU3E
YECKUM
METOJIOM)
15 | Kpucramnorun | Jlabopatopust | ChopmupoBats 3HaTh Hatuuk
paTbl it omeiT Ne 8 MIOHATHE CIIOCOOHOCTBH | TEMIIEpaTyphbl
«Omnpenenenn | «Kpucramnoru KPUCTAJUIOTUAP TUIATUHOBBIN
e ApaT». aToB
TEMIEPATYPbI paspyuaTbcs
pa3noKeHus npu
KPUCTAIIJIOTU HarpeBaHuu

paTa»




16 | Kmaccnl [Tpaktuuecka | ChopmMupoBats YMeTh HNatunk pH
HeopraHuudecky s padora Ne 4 | mpezacraBiieHne onpenensats pH
x coequHeHuil. | «Onpenenenu | o pH cpeast pacTBOpOB
OcHoBaHus e pH KaK
pacTBOpOB XapaKTEPUCTHK|
KHUCJIOT U Y KUCITOTHOCTH
HIeJI0YE» pactBopa
17 | Kmaccwl Jlab6opatopusl | ChopMupoBatk [TpuMeHsTH Hatuank pH
Heopranuvecky i onsIT Ne 9 MIPECTABICHUE YMEHHUA 110
X coenuHeHuil. | «Onpenenenu | o mkane pH ONPEACIEHUIO
OcHoBaHus e pH pas- pH B
JTUYHBIX MPAKTUYECKOMN
cpem» JIESITETbHOCTH
18 | Knacchl JlaGopatopHbl | DKCIiepUMeHTa IToHnmats Jatuuk pH,
Heopranuudecky i onbIT Ne 10 | n1bHO mokazathb CYIIHOCTb 7103aTOp
X coequHeHu. | «Peakuus XAMUYECKHUE rporecca 00BéMa
XUMHYECKUE | HEWTpainu3al | CBOKCTBA HEUTpAJIN3aLH | )KUJIKOCTH,
CBONCTBa umn», OCHOBaHUU U ¥ IPUMEHSTH| OlopeTKa,
OCHOBAaHUU JEMOHCTPALN pouecc TATYUK
OHHBIN HEWUTpaIN3aly | TEMIIEpaTypbl
SKCIEPUMEHT Y Ha MIPaKTHUKE | IUIaTUHOBBIM,
Ne 5 TATYUK
«TennoBoi JIABJICHUS,
s ekt MarHuTHas
peakiuu MelIanKa
TUIPOKCHIA
HaTpus ¢
YTJIEKUCITBIM
razom»
19 | Xumnueckas | Jlemoncrtpamu | [lokazats Ymetb JlaTunk
CBSI3b OHHBIN 3aBUCUMOCTD OnpenesiTh TEeMIIepaTyphbl
onbIT No 6 (bu3mIeCKux THUTT TJIATUHOBBIM,
«Temmneparyp | CBOMCTB KPUCTAJUIMYECK JTaTUYUK
a IJIABJICHUSL | BEIIECTB OT UX PEHIETOK MO| TEMIEPATYPHI
BEILIECTB C THIIA TEeMIIepaType | TepMOMapHbIM
pa3HBIMU XUMUYECKOU JIaBJICHUSA
TUTIAMH CBSI3U
KpUCTAJLITUYEC
KHX
pPEIETOK
20 | Teopus Hemonctpamu | [Tokaszats, uto 3HaTh, YTO JaTuuk
ANEKTPOJIUTUYE OHHBIN pacTBOpeHue pacTBOpPEHUE | TEMIIepaTyphbl
CKOM1 onbIT Ne 1 BEILIECTB UMEET| — ¢usuko- TJIATUHOBBIHN
guccormanmn | « TermtoBon psA IPU3HAKOB XUMHUYECKUN
ekt XUMHUYECKOU nporecc
pacTBOpEHUsl | peaKkluu
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BCIICCTB B

BOJIC»

21 | Teopus [IpakTnuecka | BBenenue YMerb JaTunk
anekTponutuug s padbota Noe 1 | monsituit AKCIIEPUMEHTA | 3JIEKTPOIIPOBO
CKOM «ONEKTPOAT | «IIIEKTPOIIAT JTBHO THOCTH
JTUCCOIIMAIIAA | bl K " OTIPENICIISATh

HERJIEKTPOJIUT | «HEAIEKTPOIIUT, AIIEKTPOJIUTHI U
BI» » HEDJIEKTPOJIUT
BI

22 | Teopus Jlab6opatopusl | ChopMupoBatk 3HaTh, Kakoe | JlaTumk
ANeKTponuTrHyg i onbIT Ne 1 PEJICTaBICHUE BIIUSTHUE AJEKTPOIPOBO
CKOM «Bnusiaue O BIIUSIHUU OKa3bIBaeT JTTHOCTH
JVICCOIMAIINNA | PACTBOPUTENS | PACTBOPUTEIIS BOJIa Ha

Ha Ha JTUCCOIIUAIINIO
JUCCOLIMALINIO | IUCCOIHAIIIIO BEIIECTBA
» AIIEKTPOJIUTA

23 | Teopus JlaGopatopHbl | DKCIiepuMeHTa YMmetb JaTunk
ANeKTponuTUug i onbIT No 2 JHHO BBECTH OTIpECTISATh ANEKTPOIPOBO
CKOU «CunbHBIC M | TIOHATHE CWJIBHBIC U THOCTH
JUCCOLIMALINU. | cadbie «cnadbIi cialble
CunbHbIe U ANEKTPOJUTHI | SJCKTPOITUT AIIEKTPOJIHUTHI C
cl1a0ble » IIOMOIIIBIO
DIICKTPOJTATHI JaTIuKa

AIIEKTPOIPOBO]]
HOCTH

24 | Teopus JlaGopartopusl | ChopMupoBaTh 3HaTh Jatuuk
ANIEKTPONUTHYE ¥ onbIT No 3 NIPEJICTABICHUE 3aBHCHUMOCTbH | 3JIEKTPOIIPOBO
CKOH «3aBUCHUMOCT | O 3aBUCUMOCTH AIIEKTPONPOBOJ] THOCTH
JTUCCOIIMAIINH. | b AIIEKTPOIIPOBO HOCTH

AIIEKTPOIIPOBO | JHOCTH pacTBOPOB OT
JTHOCTH pacTBOpPOB OT KOHIIEHTPAIIUU
pacTBOpPOB KOHIIEHTpAIlUN HMOHOB
CHJIBHBIX MOHOB

ANEKTPOJIUTOB

OT KOHIIEHTpa

1M UOHOBY

25 | Teopus IIpakTnyecka | 3akpenuThb YMeTb HaTtunk
anekTponutrug s pabota Ne 2 | mpeacraBiieHne AKCIIEPUMEHTA | SJIEKTPOIIPOBO
CKOM «OrmpenieneHn | 0 3aBUCUMOCTH JBHO JTHOCTH
JVICCOIMAIINH. | € AJIEKTPOIIPOBO OTIpENIeNATh

KOHIIEHTPAIX | THOCTH KOHI[EHTPAIIHUIO
Y COJIH TIO pacTBOpPOB OT COJIU B
AIIEKTPOIIPOBO | KOHIICHTPAIHH pacTBope C
JTHOCTH HMOHOB MOMOIIIBIO
pacTBOpay JATYHKA
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QJICKTPOIIPOBOA
HOCTH

26 | Teopus Jlaboparopusl | MccnenoBarh [TpumeHsTH Jlatauk
ANEKTpoanTHYE U onbIT Ne 4 0COOEHHOCTH 3HAHUSA O AIEKTPOIPOBO
CKOH «B3aumoneic | mpoTekaHus peakuuu JTHOCTH,
JUCCOLIMALINY. | TBUE peakuuu HEUTpau3aly | 103aTop
Peaxnun TUJIPOKCHIA HeWTpanu3anu U B UHBIX 00BéMa
MOHHOTO Oapusi ¢ U YCIOBHSAX KUIKOCTH,
oOMeHa CepHOI OropeTka

KHUCJIOTOMN

27 | Teopus JlaGopatopHbl | DKcIiepuMeHTa 3HaTh, 4TO Bee | JlaTunk
ANeKTpoanTHYe U onbIT Ne 5 JILHO II0Ka3aTh pacTBOPUMBIC B DIEKTPOIPOBO
CKOM «O0pa3oBanu | 0OpazoBaHuE BOJIE COJIH JTHOCTHU
JUCCOLMALUU | € coJel MOHOB MpH ABJISIIOTCSA

aMMOHUS» peakiuu CUJIbHBIMU
aMMuaKa ¢ ANIEKTPOIUTAM
KHCJIOTaMU u

28 | Xumuueckue | JlabopaTopHsl | M3ydyeHue Nmeth JlaTamk
peaKkuu. 1 onbIT Ne 6 OKHCIIUTEIIBHO- IIPECTABIICHUE TEMIIEPATypPhl
OxucnurenbHo| «3ydenue BOCCTaHOBMTEJ] O TEIJIOBOM MJIaTUHOBBIN
- peakIuu BHBIX ahdexre
BOCTaHOBHTEIB B3aUMOJEHCT | MPOLIECCOB, OKHUCIIUTEIBHO-

HbIE peaklUUU | BUA CyJlb(UTA | MPOTEKAIOIINX BOCCTaHOBUTEN
(OBP) HaTpus C C BBIJICJICHUEM BbHBIX peaKIuii
NEPOKCUJIOM | SHEPruu
BOJOPOJIa»

29 | Xumunueckue | Jlaboparopusl | [lokazare, 4To Nwmetb HNatunk pH
peaKuu. 1 onbIT Ne 7 B IIporecce IIPE/ICTABIICHHUS]
OxucnurensHo| «M3mMeHeHne | mpoTeKaHus O pa3JINYHBIX
- pH B xone OBP MPOAYKTaX
BOCTAaHOBMTEJb OKUCIMTEIBH | BO3MOYKHO OKHUCJIUTEIBHO-

HBIE pEaklUu | O- oOpa3oBaHue BOCCTaHOBUTEI
(OBP) BOCCTaHOBMTE | KUCJIOTHI WU BHBIX pEaKIUi
JBHBIX 11EJI04U
peaKium»

30 | Xumuueckue | Jlabopatopusl | KonnuectBeHH 3HaTh, 4TO JaTank
peaKLuu. ¥ onbIT Ne 8 0 METaJJIbI HANPSDKEHUS
OxucnutenbHO| «CpaBHUTEND | 0XapaKTEPU30B ABJISIIOTCSA
- Hast aTh BOCCTaHOBUTE
BOCTAaHOBUTEIH XapAaKTEPUCTH | BOCCTAHOBUTEI MU C pa3- HOM
HbIC pEaKIuu | Ka bHYIO BOCCTaHOBUTEN
(OBP) BOCCTAHOBHTE | CIIOCOOHOCTH bHOU

JIHHOU METaJJIOB CHOCOOHOCTBIO
crocoOHOCTH
METAJLJIOBY
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31 | Xumuueckue | Jemonctpamu | M3yuuth 3HaTh [Tpubop mst
peaKiuu. OHHBIE ONBITHI | 3aBUCHMOCTh 3aBUCHMOCTD | WJUIFOCTPALIUU
CxopocTh No 2 CKOpPOCTH CKOpOCTH 3aBUCUMOCTH
xumudeckon | «M3yueHue peakiuu ot peaKIuu OT CKOPOCTH
peakiuu BIIUSTHUS Pa3InYHBIX pa3INYHBIX XUMUYECKON

Pa3JINYHBIX (dakTopoB (GakTopoB — | peakluu OT
(dakTopoB Ha TEMIIEPATypPhl, | YCIOBUI
CKOPOCTb KOHIICHTPAaLUH
peaKIm pearupyrommx

BEILIECTB,

KaTaju3aTopa,

MIPUPOIBI

BEILIECTB,

IJI0IA 1N

CONPUKOCHOBE

HUS BEIIECTB

32 | Hemeramnel. | JlemoHCcTpanu | DkcnepuMeHTa 3HaTh Ammapar ams

["anorenst OHHBIM JBHOE dbusnueckue U | MPOBEACHUS

ombIT Ne 3 W3yueHue XUMUAYECKHE | XUMUYECKHUX
«3yuenune (bu3NUecKux u CBOMCTBA IIPOLIECCOB
(HDU3UYECKUX U | XUMHYECKUX rajOreHoOB. (AITXP)
XUMHYECKUX | CBOMCTB XJIOP Ymerp
CBOICTB 3aIIUCHIBATH
XJIOpay ypaBHEHUS

peakiun

TaJIOT€HOB C

MeTaJlaMH,

HEMeTaJlJlaMH,

UX Pa3IUYHYIO

OKHCIIUTEIbHY

10 CITIOCOOHOCTH

33 | Hemeramnel. | demoncrpamu | U3yuuth 3HaTh Anmnapar st
OKcuapl cepel. | OHHBII CBOMCTBA ¢busnueckue U | MpoBEACHUS
CepHucras onbIT Ne 4 CEpPHUCTOTO XUMUYECKUE | XUMHUYECKUX
KHUCIIOTa «3yuenue rasa CBOWCTBA peaxkuuii

CBOWCTB CEpPHUCTOTrO (AITXP)
CEPHUCTOTO raza. YMeTb
rasa 3aMUCHIBATh
U CEpHUCTOMN ypaBHEHUS
KUCJIOTED) peaKiuu ras3a c
BOJIOH, CO
nies0yaMu

34 | Hemertamnel. | JlabopaTtopHbl | 3HATh, 4TO YMeTh JaTamk

AmMmuak 1 onbIT Ne 9 pacTBop ONPENEIATh 3JIEKTPOITPOBO
«OcHOBHBIE aMMHaKa B 9TO CBOWMCTBO C| JHOCTH
BOJE — IIOMOILIBIO
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CBOMCTBa cla0bI naTyuKa
aMMHaKa» 3JIEKTPOJIUT. AIEKTPOIPOBO/I
DKCIepuMEHTa HOCTH

JIBHO J0Ka3aTh
MIPUHAITICKHOC
Thb pacTBOpa
aMMHaKa K
cl1a0BIM
3JICKTPOJIUTAM

2.3. MarepuajibHO-TeXHHYECKOE 00ecriedeHne MporpaMmmal

O0opynoBanue n1eTckoro rexnonapka «Kanropumym»

B coctas nientpa «l1IkonpHbii KBaHTOpHYM» 11O XUMUU BXOJAT 6a3oBas (00s3aTenpHas)
4acTh U JIOTOJIHUTENBbHOE 000pyoBaHue. bazoBas yacTh cOCTOUT U3 HU(PPOBBIX TaTYUKOB
— IIUPOKUH CHEKTP Pa3INYHbIX PadbOT U KOMIUIEKTOB COMYTCTBYIOIIMX 3JIEMEHTOB JIJIs
OTBITOB MO OPraHNYECKON U HEOPTraHMYECKOW XMMHH, MO3BOJISIOLIUX POBOIUTH
HKCIEPUMEHTHI U UCCIIEIOBAHMUA.

2.4, DopMbI ATTECTAIHH YUALUXCH

B nporpamme npeararorcs npuMepHbIe BapUaHThl UTOTOBBIX KOHTPOJIBHBIX paboT IO
Kypcam xuMuu 8 u 9 kinaccoB, paspaborannbie B popmare OI'D u ucnonab3yembie aBTOpaMu
noco6us "Peanuzanus 06pa3oBaTeabHbIX IPOrPAMM 10 XUMHUHU C UCIIOJIb30BAHUEM
obopynoBanus aeTcKoro rexnonapka «llIkonbHbINA KBaHTOPHUYM» 8—I9Kiacchl

2.5 OueHovHbIe MaTePUAJIbI
lMpomexxymoyHaa ammecmayus

JI1st OCyILECTBIIEHUS NPOMEXYTOYHOM aTTECTAllUA UCIIOJBb3YKOTCS KOHTPOJIBHO-OLEHOYHBIE
MaTepuaibl, oT0Op COIEpKaHUS KOTOPHIX OPUEHTHUPOBAH Ha MPOBEPKY YPOBHS YCBOEHHS CH-
CTeMbI 3HAHUN U YMEHUIN — UHBAPUAHTHOTO sI/Ipa COAEpKaHUs JeHCTBYIOIMX 00pa3oBaTesb- HOM
IporpaMMbl IO XUMHUH Il 0011e00pa3oBaTeIbHbIX OpraHu3aluid. 3aaHus MPOMEKYTOU- HON
aTTECTal[My BKJIFOYAIOT MaTEPHUAJl OCHOBHBIX PA3/EIIOB Kypca XUMHH.

Bapuant paboTs! o TeMe «Teopust IeKTPOIUTHIECKON TUCCOLUALIN

1. K xopo1110 pacTBOPUMBIM 3JIEKTPOITHUTAM OTHOCHUTCS:

1) ruapokcu IMHKA 3) cynbbhun Gapust
2) docdar nuHKa 4) xapOonar Oapus
Ortser:



2. Haunbonbluee 4ncno MoHOB 0bpasyeTca Npu pacTBopeHnn 1 Mosb BelecTsa:

1) xnopuaa kanus 3) xnopuaa xenesa (1)
2) xnopuga 6apus 4) cynbdara xenesa (l11)
OTtBeT:
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3. BcraBbTe NponyLLeHHoe C/108O.

KOHIEHTPUPOBAHHBIA PacTBOP HEKOTOPOrO BEIIECTBA HE HPOBOAMT JIIEKTPHUYECKHi TOK. Ilpu
100aBIICHHH K KOHIIEHTPHPOBAHHOMY DPACTBOPY IBYKPATHOTO 00BEMA BOJBI DIEKTPOINPO- BOJHOCThH
pacTBOpa HEMHOTO yBenwumiaach. Ilpu 100aBieHHM BOIBI  3JIEKTPOIPOBOJHOCT CHAYaja
YBEIUYUIIACE, a 3aTremM nepecraia U3MEHATHCS. Bemectso OTHOCHUTCS K
DIICKTPOJIUTAM.

4. B 1 nBoapl pacTBopeHbl 1 Mo/b xnopunaa Kanva u 1 monb nogmaa Hatpus. M3 Kakmuxasyx
APYrvX CONei MOXKHO NPUTOTOBUTb PACTBOP TAaKOTO e COCTaBa’?

1) Xnopua Hatpus

2) Hutpar Kanus

3) WNoana kanus

4) Hutpar HaTpusa

5) Cynbdat HaTpus

3anuiiuTe HoMepa BbIOpaHHBIX OTBETOB.OTBET:

5. YcTaHOBUTE-€00TBETCTBME MEKAY NPU3HAKAMU PeaKLMit U UCXOAHBIMM BELLECTBAMM: KKaXK40M
nosnuum, obo3HaYeHHOM OyKBOM, NoabepuTe COOTBETCTBYIOLLYD MO3ULMIO, 0D003HA- YEHHYIO
undpon.

I[TPU3HAK PEAKLIMUA NCXO/JHBIE BEHHIECTBA

A) 1) KapOoHat HATpus 1 CONSTHAst KHCI0Ta
b) 2) Xnopun memu (1) v ruapokcua Kamus
B) 3) Cynbdart xenesa (II1) u runpoxcun HaTpus

4) KapOoHaT HATpUs U XJIOPH KalbIHUs

3anuumre B TaOMMIy BbIOpaHHBIE LUQPBI MO/ COOTBETCTBYIOMUMU OykBamu.OTBET:

A|Bb | B
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6. BbibepuTe ABa UCXOAHbIX BELLECTBA, B3aMMOAENCTBMIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOE MOHHOE YPaBHEHME PeaKkunm

Fe* + 20H" = Fe(OH);

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

3anuwure HOMepPa Bbl6paHHbIX OTBETOB.

OTtBeT:

7. Mpu NpYMEHEHUN LMHKA B Ka4eCTBE MUKPOYyA06peHMs ero BHOCAT U3 pacyéTa 4 Kr Kpu-
ctannornapata cynbdata umHKa ZnSOs - 7H,0 Ha rekTap.

CKOIIEKO 9TO COCTABJISIET B MEPecdéTe Ha HOHBI ZN?*? 3aluIIuTe YUCI0 ¢ TOYHOCTBIO JOLEIbIX.

OrtBer: r.

8. Yto 0bLero B pacTBOpax, UMEKOLLMX KUCNOTHYO cpeay? (KpaTkuii oTeerT.)

Kpumepuu oyeHusaHusa pa6ombl no xumuu

Bepnoe BeinonHeHue Kax10ro U3 3aganuii 1—3, 8 onenusaercs 1 6aniom.

3a 1oJIHBII NpaBUIIbHBIN OTBET HA KaXKI0€ U3 3a/1aHuii 4—7 cTaBuTcs 2 0asia; eciu JoIy-1leHa O/1Ha
omubKa, ToO OTBET oneHuBaercs B 1 Oamur. Ecnm pomymens! 1Be u 6osiee OMIMOKMUIN OTBETA HET, TO
BbicTaBisercs 0 6amnos.

Homep 3apanus IIpaBuiIbHBIA OTBET Homep 3ananus IIpaBuibHBIA 0TBeT
1 3 5 231
2 4 6 34*
3 CITa0BIi 7 906
4 13* 8 YkazaHo HanH4ue
HOHOB BOZIOPOAA

Mmoezosas ammecmayus

Jlns  ocyuiecTBIeHHS HWTOroBOM arrectanuu ucnonb3ytorcss KHUMel, copepkaHue KOTOPBIX
OPHEHTHPOBAHO HAa MPOBEPKY YPOBHS YCBOCHHUS 3HAHHMM M OMPEAEISIETCS CUCTEMOM TpeOoBa-HUM K
MOJrOTOBKE BBIMTYCKHMKOB OCHOBHOM ILIKOJBI. JTa CHUCTEMa MHBAPMAHTHA 1O OTHOILEHHIO KO BCEM
nevictBytormuM  OIl mo xwmuu a1 001e00pa3oBaTeNbHBIX OpraHU3allMid. 3aJaHus WTOTOBOM
aTTeCTaIMX BKJIIOYAIOT MaTeprajl OCHOBHBIX Pa3/IeNIOB Kypca XUMHUHU.

Pabora coctour m3 aByx dacteil. Yacte 1 comepsxut 19 3amaHuii ¢ KpaTKUM OTBETOM, MOJpa-
3yMEBAIOIIMX CaMOCTOSITENbHOE (OPMYTUPOBAHUE M 3allUCh OTBETa B BUJE YHUCIA WIN TOCTE-
J0BaTeIbHOCTH IUGP.

Yactb 2 comepxuT S 3a1aHuid: 3 3aIaHNs ATON YaCTH MOAPA3yMEBAIOT 3aIMCh Pa3BEPHYTO-TO OTBETA,
2 3ajaHds ATOM 4YacTH MpPEANOJaraloT BBIMIOJHEHHE PEATbHOr0 XMMHYECKOrO OJKCIe- PHMEHTa U
o(hopMIIeHHE ero pe3ybTaToB.

* MopAafok cnefoBaHuA LI,Md)p B OTBETE HE MMEET 3Ha4YeHUA.
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HOHmPOJ'IbHO-OL{eHO‘-IHble mamepua’ibl

Bapuanm nucbmenHol pabomel 018 umoz2o8ol ammecmayuu
Yacmeb 1

Oteramu K 3amaHusaM 1—17 sgBusiorcs uuppa Wik nocaenoBaTenbHocTh mudp (ducen). OTBETHI
CHaJaja yKaxute B Tekcrte pabotsl, a 3ateM nepenecure B bJIAHK OTBETOB Ne lcmpasa ot
HOMEpa COOTBETCTBYIOILETO 3a/IaHUS, HAUMHAS C MEPBOM KIETOYKH, O0e3 mpoOe-IioB, 3amsiThiX U
APYTUX JOTIOJHUTENBHBIX CHMBOJOB. Kaxknayioo mudpy nummure B OTIENBbHOH KIETOYKE B
COOTBETCTBUHU C MPUBEIEHHBIMHU B OJIaHKE 00pa3aMu.

1. BbibepuTe ABa BbICKa3blBaHWA, B KOTOPbIX TOBOPUTCA O MEAM Kak XMMUYECKOM 3/1eMEHTE.
1) Meab pearupyer ¢ X10pOM.

2) Megab Npu HarpesaHMM Ha BO34yXe OKUCNAETCA.

3) Cnnasbl Mean 1 3010Ta UCMNONL3YIOTCA NS U3TOTOBNEHUSA I0BEAMPHBIX YKpaLIEHMUIA.

4) B cocTas 60pA0CCKOM KUAKOCTM BXOAUT MeApb.

5) B coctaB meAHOIt NaTUHbI BXOAUT Mefpb.

3anuwnTe Homepa BblIbPaHHbIX OTBETOB.

OTtBeT:

2. Ha I'IpMBe,EI,éHHOM PUCyHKe M3o6pa>KeHa MOA€e/Ib aTOMa XMMNUYECKOTO 3/IEMEHTA.

(=)

3anumumTe B TAONUILy BeMUUKMHY 3apsia sapa (X) aToMa XMMHYECKOTO JIEMEHTa, MOJIETTbKOTOPOTO
n300pakeHa Ha puUCyHKe, W HoMmep rpymnmsl (Y), B KOTOpOH 3TOT 3JEMEHT pPacrojo- KeH B
[Tepuonnueckoii cucreme JI. 1. Menneneesa. ([l 3anmcy oTBeTa UCHONb3yiiTe apad-ckue nugpsl.)

XY

OtBeT:

3. PacnonoxuTe B NOPAAKE YBEAMYEHUA INEKTPOOTPULATENBHOCTU XMMUYECKUE 3NEMEHTbI:
1) kucnopon 2) xpemuuii 3) pocpop
3amuImTe HoMepa SIEMEHTOB B COOTBETCTBYIOIIEM nopsiike.OTBET:

4. YcTraHoBwTe-€o0TBETCTBUE MeX Ay GOPMYN0M COEAMHEHNA U CTENEHBIO OKUCNIEHMA CEPLIB 3TOM
COeAMHEHUN: K Kaxka0oM no3numumn, 06o3HaveHHoM byKBoi, noadbepmTe COOTBETCTBYHO- LLLYHO MO3ULMIO,
0603Ha4YeHHyto undpoii.
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DOOPMVIJIA COEJUHEHUA CTEIIEHb OKMCJIEHWA

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

5. W3 npepnoxeHHOro nepeyHs BbibepuTe ABa BELLECTBA C MOHHOM CBA3BIO.
1) LiCl

2) OF;

3) SO,

4) CaF,

5) H,0

3anuiiuTe HoMepa BbIOpaHHBIX OTBETOB.OTBET:

6. Kakune oBayrsepskaeHNA BEPHbI A8 XapaKTePUCTUKM KpeMHUA U pocdopa?

1) DneKTpoHbI B aTOMe PaCcno/IoKeHbl Ha TPEX INEKTPOHHbIX C/I0AX.

2) CooTBeTCTByIOlEE NPOCTOE BELECTBO CYLIECTBYET B BUAE YETbIPEXaTOMHbIX MOJIEKYA.
3) XMMHUYECKMiA 31EMEHT OTHOCUTCA K METaj/laMm.

4) 3HaueHne 3N1eKTPOOTPULLATENBHOCTU MeHblUe, Yem y docdopa.

5) Xummnyeckuit anemeHT 06pasyeT BbicluMe OKCMAbI € 0bLeit dopmynoi 30,.
3anuwmnTe Homepa BblI6PaHHbLIX OTBETOB.

OtBeT:

7. VI3 npeioKeHHOro NepeyHa BeLLecTs BbI6epuTe OCHOBHbIN OKCUA, U KUCOTY.

1) caO

2) Mg(OH);

3) SO

4) NaClO4

5) HCIO,

3anumnimre B I0JI€ OTBETa CHAYaIa HOMEp KHCIIOTHOTO OKCHJIA, a 3aTeM HOMep OCHOBaHHs.OTBET:

8- Kakne ABa U3 nepeyncneHHbIX selecTs 6y,ﬂ|yT BCTYyNnaTb B peakuunto C OKCUAom U,MHKa?
1) Fe(OH)2

2) HNOs

3) 0,

4) KOH

5)s

3anuiuTe HoMepa BbIOpaHHBIX OTBETOB.OTBET:
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9. YcTaHOBMUTE COOTBETCTBME MENKAY PEearvpylolmMmMm BeLecTBaMM M MNpoayKTamu(om) ux
B3aMMOJENCTBUA: K KaKAoM nos3mumu, obo3HayeHHoN OyKBoW, noabepuTe COOTBETCTBYHOLLYIO

no3nymto, 0603HauYeHHY LMPpPOiA.

PEATUPYIOIIUE
BEIIECTBAA) Na;O +S03
B) NaOH +H,S04

B) Na + H2S04(pasz6.)

ITPOJIYKT(bI)
B3AUMOJIEMCTBUS
1) @ NazSO4

2) @ NazSO3

3) @ NazSO4 + H20

4) @ NazSO4 + H»

5) @ NazSO3 + H20

3anuumre B TaOMMIy BBIOpaHHBIE LU(PBI MO/ COOTBETCTBYIOMUMU OykBamu.OTBET:

A|b | B

10. YcraHosuTe copteeTcTBME MeKAy GOPMYNON BewecTBa M peareHTamu, C KOTOPbIMKU 3TO
BELLECTBO MOMRET BCTYIMATE B PeakUMIO: K Kaxaoh nosuumm, obo3HayeHHoN Oyksoi, nombepute
COOTBETCTBYIOLLYHO NO3ULNI0, 0603HAYEHHYO LMdpoir.

OOPMVIJIA BEHIECTBA
A)S

b) ZnO

B) CuSOq

PEAT'EHTBI

1) Oz, H2SO4 (xoni.)
2) Fe, BaClz (p-p)

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

3anuiute B TaONUIly BbIOpaHHbIE MUQPBI IOA COOTBETCTBYHOIMMU OykBaMu.OTBET:

A| b | B

11. 13 npegnolkeHHoro nepeyHs Bbibepute ABe Napbl BEWECTB, MEXKAY KOTOPbIMM NPOTEKA-eT

peaKLus 3aMEMERW.
1) umMHK 1 consHas kucnoTa

2) okemg, yrnepoga (V1) n okeua, HaTpua
3) oKcua UMHKa v consHas KucnoTa

4) sene3o v xnopug meam (1)
5) Hatpuii v Bogopos,

3anmuiiuTe HoMepa BbIOpaHHBIX OTBETOB.OTBET:

12. YcraHesuTe—€00TBETCTBME MEXAY pPearvpylolMMmy BELLeCTBaMM U NMPU3HAKOM MpOoTeKa- HoLen
MEXAY HUMWU Peakumu: K Kakaow nosuuuu, obo3HayeHHON OyKBOW, NoabepuTe COOTBET- CTBYIOLLYHO

no3unuuio, 0603HaYeHHYI0 UNPPON.

PEATHPYIOIINE
BEHIECTBAA) Na,COs u
H2S04

b) K2COz u CaCly

B) CuCl, u KOH

ITPU3HAK PEAKIINU

1) BeImagenue 6eoro ocajka
2) BhIZIETIEHHE Ta3a

3) BeImazieHue royboro ocajika
4) Brinazenue 6yporo ocaaka
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3anuumre B TaOMMIy BBIOpaHHBIE LUQPBI MO/ COOTBETCTBYIOMUMU OykBamu.OTBET:

A|B | B
13. Bbibeputd 4Ba Bewlecta, Npu NOAHOWM AMccoumaumn 1 monb KoTopbix obpasyetca3

MOJ1b aHUOHOB,
1) HuTpar Kanua
2) rnapokcuna 6apus
3) xnopua wenesa (Ill)
4) docdar Kanus
5) cynbdat antomuHma
3anuumre HOMepa BHIOpaHHBIX 0TBETOB.OTBET:

14. Buibepute ABaMCXOAHBIX BELLECTBA, B3aMMOAENCTBMIO KOTOPbIX COOTBETCTBYET COKpa-
WEHHOE NOHHOE YPaBHEHME PeaKLUNN:

Cu?" +20H™=Cu(OH),[@

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

3anummTe HOMEpa BBIOPAHHBIX OTBETOB.
OtBeT:
15. YcraHoBuTe cooTBeTCTBME MeKAy CXeMOM npolecca, NPOMUCXOAALLEr0 B OKUCAUTE/b- HO-

BOCCTAHOBWTE/IbHOW PeaKLMMK, ¥ Ha3BaHMEM 3TOr0 MPOLLECCa: K KaXAoM no3uummn, 0603Ha-YeHHOW
6yKBOM, NOAOEPMTE COOTBETCTBYIOLLYIO NO3MLMI0, 0603HAYEHHYIO LIMPPON.

CXEMA ITPOLIECCA HA3BAHUE ITPOLIECCA
A) Fe?* Bl Fe3* 1) oxucnenne

B) N3 N°B) 2) BOCCTaHOBJICHUE

C* @ C*?

3anuimTte B TaONUIYy BbIOpaHHbIE HUQPBI OA COOTBETCTBYIOIMMU OykBaMu.OTBET:

A|Bb | B

16. Vi3 nepeumcnerHbix cyskaeHWit o npasunax paboTbl ¢ BewecTsamu B nabopatopum MbbITY
BblbepuTe BEPROE(BIEJ TYRAeHne(n).

1) 3aKEHHYIO CMPTOBKY HE/b3A NEePEeHOCUTb C OAHOM NapTbl Ha APYryio.

2) Mpv nonagaHnuy Ha KOXY Kamneslb KUCAOTbl HYXHO 3aBUHTOBATb 3TOT Y4YaCTOK KOMM.

3) Npu HarpeBaHMK pacTBopa NPOBUPKY C XMUAKOCTLIO AeP3KaT o yriom 450 1 HanpasAas- 1oT

FOP/IbILLKO B CTOPOHY OT II0AEN.




4) PaboTy C KOHLEHTPMPOBAHHbIMK PAcTBOPaMM LUEOYM CAeAyeT NPOBOAWUTb B PE3MHOBbIX
nepyaTkax.

3anumuTe B 1M0Jie 0TBETa HOMEp(a) BEPHOTO(bIX) CYXACHUS(M).

Otger:

17. YcraHoBuTe cooTBeTCTBME MEXAY ABYMA BELLECTBAMM M PEAKTMBOM, C MOMOLLBIO KOTO-POro
MOXHO PasNMuMTb 3TV BELIECTBA: K KaxAoh nosuuuu, obo3HayeHHoW 6ykBOW, nopbepute
COOTBETCTBYHOLLYHO MO3ULMI0, 0603HAYEHHYIO LUPPOA.

BEIHIECTBA PEAKTHB
A) KCluBaCl 1) Na2SO4
B) CuSOs u CuCl2B) 2) NaOH
Zn(NO3)2 3) HCI

4) AgNOs

3anuimte B TaONUIy BbIOpaHHbIE HUQPBI 10A COOTBETCTBYIOIMMU OykBaMu.OTBET:

A|b | B

Omsemom K 13adaHusam 18, 19 agaaemcsa yesnoe Yuco uu KoHe4YHas decamuy4Has opobsb.

3adaHus 18 u 19 8bINOHAMCA C UCNO/Ib30BAHUEM CA1edyioue20 mekcma.

18. Bbluncante B npoueHTax maccosyto Aot0 as3oTta B moyesuHe CO(NH2)2. 3anuwute ymc-n10 ¢
TOYHOCTbBIO A0 LebIX.
OTBeT: %.

19. PactBop moueBuHbI ¢ maccosoit goneit 0,1 % wCnonb3yeTca B KauyecTBe BHEKOPHEBOM
NOAKOPMKM TOMATOB. NP1 NOAKOPMKax Ha pacTeHna HaHocuTca 20 ra3oTa Ha 100 m2. CKONbKOrpammoB
MOYEBUHbI HY»KHO 3aTPATUTb HA 3eMEe/IbHbIN Y4aCTOK TaKoW naowaabto?

3anuImre 4uciao ¢ TOYHOCTHIO JI0 IIETIBIX.

OtBer: T.

Yacmes 2

20. Wcnonb3ya MeTod, 3/7EKTPOHHOro 6anaHca, pacctaBbTe KOIGOUUMEHTbI B YpPaBHEHWUM
peakLmMm, CXemMa KOTOPOWM Takas

SO, + I, + H0 B HI + HSOq4

OHpCI[CJ'II/ITC OKHMCJIMTCIb U BOCCTAHOBHUTCIIb.

21. laHa cxema npeBpalleHnit:

CaCl@ CaCOs3! Ca(OH).

Hanmmmire MOJICKYJIAPHBIC YPABHCHHUA peaKum?I, C IIOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH YKA3aHHBIC
MIpCBpalICHUA. Z[HSI EPBOro MPEBpALICHUA COCTABLTC COKpaI.LIéHHOC HOHHOC ypaB- HCHUC PCAKIIUU.
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22, Mpu pobasneHUM K pacTBOpy MMAPOKCMAA Kanua ¢ MaccoBoit gonei wenoum 10 % u3- GbiTka
pacTBopa HuTpaTa meaum (Il) obpasosancs ocagok maccoit 9,8 r. OnpeaennTe Maccy Uc- Xo4HOro pacTeopa
LLLesIoUn.

anKmULIECKClﬂ yacmb

Jlan pacTBOp cynb(aTa Maruus, a TaKke HaOOp CIEAYIOUIMX PEAKTUBOB: IIMHK; COJSHASKUCIIOTA;
PacTBOPBI THPOKCHU A HATPHSL, XJIOpUAa Oapusi M HUTpaTa KaJus.

23. Wcnonb3ys TOMbKO peakTMBbl M3 MPUBEAEHHOrO MEpPeYHs, 3amuwuTe MOJIEKYNAPHbIE
YPaBHEHMA [BYX peakuMi, KOTOpble XapaKTepu3ylT XMMUYECKUe CBOWCTBA cy/ibdaTa MmarHus, u
YKaKu1Te NPU3HaKM UX NPOTEKAHMA (3anax rasa, LLBET 0CaZiKa UM pacTBopa).

24. poBeauTe XMMUYECKME PeaKLMM Mexay CyNbGaTomM MarHus U BbiIGpaHHbIMK BelLe- CTBaMM
B COOTBETCTBMM C COCTaB/NIEHHbIMW YpPaBHEHUAMM peakumun, cobngas npaBuna TEXHU- KK
6e3onacHoCTH, NpuBeAEHHbIE B UHCTPYKLMM K 3a4aHuI0. [poBepbTe, NPaBUAbHO M YKa3a-Hbl B OTBETE
Ha 3afaHve 23 npu3HaKM MPOTEKaHWA peakunit. MNpu HeobXoAMMOCTM AONOAHUTE OTBET WU
CKOPpPEKTUpYMTE ero.

Kpumepuu ouyeHku

Cucmema oyeHusaHuA pabomsl N0 Xumuu
Yacmb 1

BepHoe BeimonHeHHe Kaxaoro u3 3aganuid 1—3, 5—8, 11, 13—16, 18, 19 onenuaercsl 6amiom.

3a TOMHBIA MPaBUIBHBIA OTBET Ha Kaxmoe u3 3amanuil 4, 9, 10, 12 u 17 craBurca 2 Oanna; ecnu
JOTYILEeHa 0JJHa OlIMOKa, TO oTBET oneHuBaercs B 1 Gami. Ecnu nonmyuiens! qse u 6oneeommoku uim
OTBETa HeT, TO BhIcTaBisgeTcs 0 Gamnos.

Homep 3apanus [paBuibHbIi 0TBET Homep 3ananus IIpaBuibHBIA 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

* nOpﬂ,ﬂ,OK cnegosaHuA Ll,Md)p B OTBETE HE MMEET 3HaAYEHMUA.



Yacms 2

Kpumepuu oueHusaHus 8binosHeHUs 3adaHuli ¢ pa3sépHymbIM 0MBemom

20. Vicnonb3ya MeTog, 3NEKTPOHHOrO BanaHca, pacctaBbTe KO3POULMEHTbI B YPaBHEHNUM
peakumm, cxema KoTopoi

SO, + I, + H,0 B HI + H2SOq

Onpeneﬂme OKHCJIMTCIIb U BOCCTaHOBHUTECIIb.

Conepma}me 0TBE€TA U YKa3aHUHA 110 OLCHNBAHUIO banabl

DJIeMEHTHI OTBETA:
1) CocraBnen s1neKTPOHHBINA OanaHc:
1/S*—2e @ S*°
1{1°+2e @ 21
2
2) PaccrapieHsl K0d((QUIMEHTE B YPABHEHHH PEAKIIHH.
SO, + I + 2H,0 = 2HI + H,SO4
3) Vkasano, uro SO (Win cepa B CTENEHH OKUCIEHUS +4) SBISETCS BOCCTAHOBHTENEM,A O
— OKHUCITUTEJIEM.

OtBeT l'[paBI/IJ'IBHBIf/'I )% HOJ'IHLII\/'I, BKJIIOYACT BCC HA3BAHHBLIC BBIMIC 3JICMCHTHI

HpaBI/IHbHO 3aIlMCaHbl ABa 3JICMCHTA OTBETA

HpaBI/IJ'ILHO 3anucCaH OJHH DJICEMCHT OTBCTA

Bce anemeHTHI 0TBETa 3amuCaHbl HEBEPHO MM OTCYTCTBYIOT

W Ol P, | DN W

MakcumanbHbil 6aan

21.JaHa cxema npeBpalleHuit:

CaCl:BCaCOs"  x@Ca(OH),

Hanmmmire MOJICKYJIAPHBIC YPABHCHUA peaKuHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH YKA3aHHBIC
MIpEBpalICHHUA. [[J'ISI EPBOro MPEBpALICHUA COCTABLTE COKpaH_IéHHOC HNOHHOC ypaB- HCHUC PCAKIIUU.

Copep:xkanue 0TBEeTa H YKA3aHUS 10 OLEHUBAHUIO Banusl

ONeMEHTHI OTBETA:

Hanucansl ypaBHEHHs peakUuil, COOTBETCTBYIOLIME CXEMENPEBPALICHUM:
1) CaCl, + Na,CO3 = CaCO3 + 2NaCl

2) CaCOs! CaO+CO;

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

COCTaBHeHO COKpaH_[éHHOG HNOHHOC YPABHCHUEC IEPBOI'0 MPEBPALLICHUSA:
4) Ca?* + CO? = CaCO

Ortser HpaBHHBHBIfI 4 HOHHBIﬁ, BKJIIOYA€T BCEC HA3BAHHBIC BBIIIC 3JICMCHTHI

HpaBI/IHLHO 3allACaHbl TPpU YPABHCHHUSA PCAKIUN

[TpaBuIIBHO 3amKCaHbl [1BA YPABHEHUS PEAKLUK

HpaBI/IJ'IBHO 3alUCaHO OTHO YPAaBHCHUC PCAKIIUN

Bce ypaBHeHus peakuuil 3anucaHbl HEBEPHO WM OTCYTCTBYHOT

ORI DN WO D>

MakcumanbHeil 6aan




22. Mpu pobasneHnM K pacTBopy MMAPOKCMAA Kanua ¢ MaccoBoit gonei wenoum 10 % u3- GbiTka
pacTBopa HuTpaTa meaum (Il) obpasosancs ocagok maccoit 9,8 r. OnpeaennTe Maccy Uc- Xo4HOro pacTeopa
LLLesIoUn.

CoaepmaHHe 0TBE€TA U YKa3aHHUA 10 OLCHUBAHUIO banabl

DNeMeHTHI OTBETA:

1) CocraBieHo ypaBHEHHE pPeaKIHH:

2KOH + Cu(NO3), = Cu(OH). + 2KNO3

2) PaccunTano KOJIMYECTBO BELIECTBA THAPOKCH/IA Kajlusl, 3aTPAYEHHOTO B PE3yJbTaTe
PEaKITUH:

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

1o ypaBrenuto peakiuu N(KOH) = n(Cu(OH)2) - 2 =0,2 moub

3) Omnpenenena Macca pacTBOpa THAPOKCHIA KaJIHs:

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

m p-pa = m(KOH) /2 -100=11,2:10-100=12r

OTBeT MpaBUIbHBINA U TOJHBIH, BKIIOYACT BCE HA3BAHHBIC HEMEHTHI

HpaBHJILHO 3aIlMCaHbl J1Ba W3 HAa3BaHHBIX BBIIIC 3JICMCHTOB

HpaBI/IHLHO 3alMCaHo0 OJJHO U3 HA3BAHHBIX BBIIIC 3JICMCHTOB

WL | NN W

MakcumanbHbil 6ann

[pakmuyeckaa 4acme

Jlan pactBop xnopuna xenesa (l11), a Takke HaOOp CIEAYIOIMX PEAKTUBOB: ME/lb; COSHASKHCIIOTA,
pacTBOPHI THAPOKCHIA HATPUS, HUTpaTa cepedpa 1 XJI0puaa Kaus.

23. Ucnonb3ys TO/MbKO PEaKTMBbI M3 MPMBEAEHHOrO MEpPeYHs, 3amnuluTe MOJIEKYAAPHbIE
YPaBHEHMA ABYX pPeaKLMi, KOTOopble XapaKTepu3yT XMMUYECKME CBOMCTBA xaopuaa xene- 3a (lll), u
YKaXuTe NPU3HAKM UX NPOTEKAHMA (3anax rasa, LBET 0CafKa UK pacTBopa).

Copnep:xanue 0TBeTa U YKa3aHUS 1O OLEHHBAHHIO Baasbl

DJIeMEHTHI OTBETA!

CocTaBieHbl ypaBHEHHS JBYX pEaKiyil, XapakTepU3YIOIMX XUMHYECKHE
cBoiictBa xnopuza xkenesa (1), u ykasaHbl IpU3HAKH MX TPOTEKAHHUS:

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

2) BbinajieHue GEI0r0 TBOPOKKUCTOTO OCAIIKA;

3) FeCl; + 3NaOH = Fe(OH)32 + 3NaCl

4) BrimasieHre Gyporo ocajka

Ortser HpaBI/IHLHHﬁ " HOJ'IHI:If/lI, BKIIIOUACT BCEC HAa3BAHHBIC 3JICMCHTBI

HpaBI/IHBHO 3alMCAaHbl TPU 3JICMCHTA OTBECTA

HpaBI/IJIBHO 3aIMCaHbl Ba 3JICMCHTA OTBETA

HpaBI/IHBHO 3aIlMCaHO OJUWH 3JICMCHT OTBETA

Bce aneMeHTsI 3anucaHbl HEBEPHO WM OTCYTCTBYHOT

Al O RPN WO P>

MakcumanbHbil 6ann




24. MpoBeauTe XMMUYECKME PeaKLIMK MeXK Ay PacTBOPOM xaopuaa skesesa (Il1) v BbIbpaH-HbIMK
BELLeCTBAMM B COOTBETCTBMM C COCTaB/IEHHbIMM YpPaBHEHUAMM peaKkuuu, cobntogas npa- Buaa
TEXHMKM Be3onacHocTW. MpoBepbTe, NPaBUALHO /M YKa3aHbl B OTBETE Ha 3adaHue 23 Npu3Haku
NpoTeKaHUA peakumi. Mpu HeobXoANMMOCTM AOMNONHUTE OTBET NN CKOPPEKTUPYITEETO.

Coaep:kanne 0TBeTa H YKa3aHHS 110 OLEHHBAHHIO Banasi

XUMHUYECKUI HKCIIEPUMEHT BBIIOJIHEH B COOTBETCTBUU C MHCTPYKLHUEHK

3a7aHuio 24:

* 0TOOp BEIECTB MPOBEAEH B COOTBETCTBUM C MyHKTaMH 3.1—3.5 WHCTPYKIHK;

* CMCIIMBAHKE BEIISCTB BBITIONHEHO B COOTBETCTBUM C MYHKTaMHU 3.6—3.8 MHCTpYyKIHU

XUMIYECKHil SKCTIEPHMEHT BHITIONHEH B COOTBETCTBHM C TPABHJIAMHI TEXHUKH 0e30mac-HOCTH 2
[TpaBuna TexHUKU 0€30MACHOCTH HApYIIEHBI IPU OTOOPE WM CMEIIMBAHWM BEILIECTB 1
[TpaBuna TexHUKH OE30MACHOCTH HApYIIEHBI Kak TPH OTOOpE, TaK W MPU CMEIIUBAHUH 0
BEILIECTB

MakcumanbHell 6ann 2

lMpu HapyweHuu npasusn mexHuku 6e30nacHoCMu, KOmopoe Moxem HaHecmu yuwep6
300p0BbI0 CaM020 3K3aMeHyemo20 UU dpyaux Y4acmHUKO8 3K3ameHa, 3Kcnepm 061-
3aH NPeKpamumab 8bINOJIHEHUE 3KCNepuMeHma o6y4arujumca.

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

Ilepeyenb A0CTYNHBIX HCTOYHUKOB HH(POPMALMH

B pasnene npescTaBieH CUCOK KHUT M CChIJIOK Ha CalThl, B KOTOPBIX 00Jiee MOJPOOHO OC-BSIIIEHBI
pa3IMYHbIE aCTEKThl PacCCMAaTPUBAEMBIX BONPOCOB. VX MOXKHO pEKOMEHA0BATh KaK yUYMTEI0, TaK U
00y4aeMbIM, IPOSIBUBLINM UHTEPEC K U3ydaeMOii Teme.
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