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1. [leas ocBoeHUS AMCHHILINHBI

Lenbio  ocsoenus jpucupninuel  «XuMus»  spiasercs  (OPMEPOBAHHE KOMIETEHIMI
o0yuaromerocs B 001acTi XUMHH.

Hporpamma  cocraBneHa B COOTBETCTBMHM ¢ TpeGOBaHHAMH DenepanbHOrO
TOCYIapCTBEHHOT0 0Opa30BaTEILHOrO CTAHAAPTa BBLICHIErO 00Pa30BaHUS 1O CHEUHATLHOCTH
08.05.01 CTpoMTENbCTBO YHHKATLHBIX 3aHUH H COOPYIKESHHMIT.

JIMCUMIIMHA OTHOCHMTCS K 00s13aTenbHON uacTh Bioka | «JIMCHUIUIMHBL  (MOAYIIH )»
OCHOBHbIX  MPO(ECCHOHANBLHBIX  00PAa30BATEILHBIX  [IPOIPAMM  HATIPABICHHUS  TTOAFOTOBKY.
Hucuyiimna spisercs o6s3aTenbHOM TS M3ydeHs 06YYaromerocs.

2. Ilepevenn MIAHUPYEMBIX Pe3yIbTATOB 00yUeH sl 110 AUCHHILINHE, COOTHECEHHbIX ¢
NIAHUPY EMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BATEILHON NPOrPaMMbl

KOI[ N HAUMMEHOBAHUEC KOMIIETECHLIMU

, Kou 1 nanvenopanue HHAMKATOPA AOCTHKEHUS KOMITETEH LM
(pe3ysibTaT OCBOEHHMS!)

OIIK-1.1 BrisBienne u kiaccupukauus pu3HuecKux 1
XUMHUYCCKHX IPOLECCOB, MPOTEKAIOMIUX Ha 0OBEKTE
1podeccHoHANBHON NEATEIbHOCTH

OIIK-1. Cnocoben pemars OIK-1.3 OnpezelieHre XapakTepUCTHK XUMUYECKOTO
TIPUKJIA/IHBIE 3a]1a44 CTPOUTEILHON | TIpoLecca (SBJICHHS ), XapaKTEPHOro JUTS 0OBEKTOB
OTpac/iu, UCMOJBL3YSI TCOPHIO U | TPO(ECCHOHANILHOM JICATEIILHOCTH, HA OCHOBE
METO/IbI PYHAAMEHTAILHBIX HAYK | TCOPETHUYECKOTO (DKCIEPUMEHTAILHOIO) HCCEI0BAHMS

OIIK-1.5 Buibop 115 peruerns 3aaau 0poeccHoHanbHOMN
ACATEILHOCTH (PYHAAMEHTAILHBIX 3aKOHOB,
OMHUCBIBAIOIIMX MU3YYaeMblH IIPOIIECC HITH SBJIEHHE

Koa v HanmeHoBaHue HHAKNKaTopa Haumenopanue rokazarens OUCHHUBAHMS
JOCTHIKCHHS KOMIIETEHLIHH (pe:ay;'fb'rm*a ()GyLICHHﬂ o }IHCLIHIUIHHC)

3HaeT  Knacchl W HOMEHKIATYPY — HEOPraHMueckux W
OPraHUYECKUX BELLECTR

3HaeT  paKkTophl, BAMAIOLME HA  CKOPOCTH  XMMHUYECKHX
NpOLECCOB

3HAET rUAPaTHYIO TEOPHUIO PACTBOPOB

3HaeT 0cOOEHHOCTH CTPOCHUA U CTPYKTYPbI BO/IbI

3HaeT chiibHbIE, Clalble U AIEKTPOIUTLI CPEAHEH CTbI

3HaeT KAACCU(PMKALIMIO IMCTIEPCHBIX  CHCTEM, CHOCOOBI  MX
TIOJYUYEHHUS M CTPOCHUE KOTOMHBIX CUCTEM

OIIK-1.1 BbigBiieHue u
Knaccupukauua GpuUzHUecKUx u
XUMHUECKUX MPOLIECCOB,
NpOTEKa X Ha oObeKTe
npodeccHoHanbHOM AeITeNbHOCTH

3HAET BUIbI XHMUUYECKHUX CBA3EH

3HAET BUAbI OKHUCIHTENbHO-BOCCTAHOBUTEBHbIX peaxkuui
WmeeT HaBbiky (HAYaILHOTO YPOBHS) COCTABACHUSA XUMUUYECKUX
YPABHEHUH peakuMii, XapaKTepH3VIOLIMX CBOHCTBA BELUECTB
Mmeer  Hapbiku (HAYaIbHOrO  YPOBH)  OnpeaeeHus
MPUHAMIEHKHOCTH COCIMHEHNH ONPE/ICIEeHHOMY KacCy.

Mmeer  Haebiku  (HauanbHOro YPOBHS)  MCMOAbL30BAHMA
HomeHknarypsl MIOTTAK.

MmeeT HaBbIkM (HauYaIbHOTO YPOBHS) 3aMMCH OKHCIIHTENbHO-
BOCCTAHOBHTE/ILHBIX peakuuil ¥ noadopa Kod(pGUUUEHTOB B HUX
PazAMUYHBIMK cNOCOBaMU: MIEKTPOHHOTO U HAEKTPOHHO-HOHHOTO
DaslaHCOB

MnmeeT HaBbiku (HaYaIbHOTO YPOBHA) 3aMicH thopmy.t Muues
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Ko/ 1 HaMmMeHOoBaHue WHAMKATOPA
JOCTUKEHUS KOMIIETEHUHWH

HaumenoBanre nokasatesis OLUEHWBAHUA
(pesyabTaTta o0yUeHus No JMCLMIIHHE)

OIK-1.3 Onpenenexune
XapaKTePUCTHK XUMHUYECKOTO
npotiecca (ABJAEHMs ), XapaKTEPHOro
i 06BbEKTOB NPodheccHOHaNbHOH
AeATEIbHOCTH, Ha OCHOBE
TEOPETUUECKOI0
(9KCMEPUMEHTANBHOFO) UCCEOBAHNS

3HaeT CTPOEHUE aTOMOB, BELLECTB W MX XMMHUHECKHC CBOMCTBA

3HaeT COPOLMOHHbBIC MPOLECCHI

3HaeT MOBEPXHOCTHO-aKTUBHbBIC BELIECTBA U UX CBOUCTBA

3HaeT KOJUTMraTHBHbIE CBOMCTBA PacTBOPOB

3HaeT OCHOBHBLIE CBOMCTBA KOATYISIMOHHBIX CTPYKTYP

(THKCOTPOMHS, TEKYHECTb)

3HaeT OCHOBHbIE MOHOMEPBI OPFAHHUECKHX MOJIMMEPOB, METOALI

CHHTE3a TOIMMEPOB 1 1IPOLIECCHI ICCTPYKLKK TOIMMEPOB

3HaeT XUMMUECKUE CBOHCTBA MCTATIIOB

3HaeT 3aKOHOMEPHOCTH, JIeKALIME B OCHOBE H3MEHCHUA CBOHCTS

3JIEMEHTOB W BELLECTB

3HaeT 3aKOHOMEPHOCTH MPOTEKaHWs npoueccoB
3IEKTPOJIUTHUECKON AMCCOLMALIMK W THAPOJIN3A conen

3naeT  3AKOHOMEPHOCTH  JIEKTPOXMMHUECKOH  KOPPO3UH
METAUIOB U METOJIbE MX 3ALLUThI OT KOPPO3HUH

3HaeT YCIOoBUs CaMOTIPOM3BOIILHOIO MPOTEKAHNA NPOLECCOB

3HaeT WIEKTPOXUMHUUECKHE MPOLECCh, PABHEHUC HepHcra

3HaeT BH/bl YCTOHUMBOCTH UCTIEPCHBIX CHCTEM

3HaeT MaTEMATHUCCKOE BblpaskeHue 3akoHa OcTeabaa

3HaeT NOHATHS THAPOGUILHOCTH, FHAPOHOOHOCTH

3HaeT ypaBHeHHe AppeHnyca, paBrilo Baut-I'odda

MmeeT HaBbikH (HAUAILHOTO YPOBHS) pacieTa 3aBUCHMOCTH

CKOPOCTH MpoLEcea 0T KOHUEHTPAUHH, TEMIIEPATypbl

MneeT HABBIKH (HAAIbHORO YPOBHS) COCTABIICHHS YPaBHEHHH
MOAMMEPH3ALIMH U MONUKOHICHCALIMH

ViMeeT HaBbIKK (HAUAILHOTO YPOBHSI) aHAJIM3A CBOHCTB

KOAry/ISUHOHHBIX CTPYKTYP

MMeeT HaBbikH (HAUALHOTO YPOBHS) 3aMHCH YPaBHEHHH

QHOZIHBIX W KATOAHBIX PeAKIMH

UMeeT HaBblKH (HauaibHOrO  YPOBHS)  3alMCH ypaBHeHUH

peakUMi METAIOR ¢ PACTBOPAMH KHCIOT H 1ienouen

Umeer HaBbIKM (HAUAILHOMO YPOBHS) PacueTa KOHLEHTPaLMii

pactBopos, pH cpebl

MmeeT HaBbIKH (HallcUleOI‘O YPOBHS) COCTABICHNSA YPABHCHHUI

peakuuii auccounaumu, obMeHa u ruaponnsa coneil.

MmeeT HaBbIKK (HAYANBLHOIO YPOBHS) M0a00pa METOAO0B 3aLUUThI

METaILIOB NIPH KOPPO3HH

UmeeT HaBblkY (HAYAILHOTO YPOBHS) pacdeTa HW3MEHEHHSH

CTerneHu AMUCCOLMALMK C1aboro 3NeKTPOIUTa 1TPH U3MEHEHUN

KOHLEHTPALMK PacTsopa




Koj v nanmMeHOBaHUE WH/IMKATOPa HaumeHoBaHuUe nokasaresis OUSHUBaHM
JOCTHKEHHUS KOMMETEHLIUH (pesysibTaTa 00yueHus 1o JMCUMTUTHHE)

OTI1K-1.5 Beibop ans pelieHus 3aaad
npod)ecCHOHALHON AEATEbHOCTH
(yHIaAMEHTATbHBIX 32aKOHOB,
OTHUCHIBAIOLIMX U3YyUaeMblid IIpOLIECC

WK ABJACHUEC

3HaeT nepBblil U BTOPOH 3aKOHbI TEPMOAMHAMHUKH

3uaet nepuoaunueckuii sakon JLHU. Menneneesa

3naer 3aKkoH [ecca

3HaeT OCHOBHOM 3aKOH XUMWUECKOHW KWHETHKH, MpPUHLMI Jle
[LlaTenwe

3HAET KOMUECTBEHHbIE 3aKOHbI JIEKTPOIIH3a (3aKOHbI dapajaes)
WiMeeT  HaBbikk  (HAuaibHOrO  YPOBHA)  WCMOJIb30BaHUA
NEePUOAMUECKOH  CHCTEMbI  JUI  XapaKTEepHCTHKA CBOWCTB
371EMEHTOB M UX COCIMHEHNH

MmeeT HaBbikh  (HAUalbHOrO  YPOBHA)  COMOCTaB/CHMA
3aBUCUMOCTH CBOMCTB MOJMMEPOB OT UX COCTABA M CTPYKTYPbI
UmMeeT HaBbiki (HA4allbHOMO YPOBHs) 3aMHCH KHHETHYCCKKX
ypaBHEHU

UmeeT HaBbikd (HAuaibHOrO YPOBHA) pacueTa W3MEHCHUA
TeMMepaTypbl KUMEHHs U 3aMep3aHus pacTBOpoB

Umeer  HaBbIKM  (HAUalbHOrO — YpPOBHA)  pacuera  No
TEPMOXHMUUECKUM YPABHCHUSAM, SHEPIUH [u66ca, sHTANBNUH
TPOLECCOB

MmeeT HaBbIKK (HA4abHONO YPOBHSA) COCTABJICHHS CXCM paloThl
ragbBAHUUECKOrO MEMEHTA, SJEKTPOJIM3a pacTBOpa M pacnilasa
coneit

Mmeer HaBblkM (HAUajbHOTO YPOBHH) 10  YCTAHOBJICHHIO
CMeLleHUs paBHOBeCHs B 00paTUMbIX NpoLeccax

Nudopmanust 0 GOpMHUPOBAHUM M KOHTPOJIE PE3YJIbTATOB 00y4YeHUs TIpeJICTaBjcHa B
done oneHounsix cpeiacts ([Ipunoxenne 1).

3. TpyaoémMkocTh ANCHUINIHHBI H BHI0B y4eOHBIX 3AHATHIH M0 AUCUHIITHE

O01uas

TPYAOEMKOCTb JUCHHITIIMHBI COCTAaBJIACT 5 3a4ETHBIX CIAUHHIIbI

(180 axajieMITYECKHX YacoB).
(1 squemnas eounuya coomeememeyem 36 aka0eMudeCruM yacdm)

Buaamy yueOHbIX 3aHSATUH ¥ pabOThl 00YHAIOULIErocs Mo JMCUNIIIHHE MOTYT ABIIATHLCA.

O0bo3HaueHue

Buzasl yuebHbIX 3aHATHil 1 paboThl 00yyaloerocs

J1 Jlekuun
JIP JlaGoparopHble paboThbl
113 [IpakTHYECK1E 3aHSATHS
Koll KoMmnploTepHbld NPaKTUKYM
KPT ['pynnoBble W MHIAMBHYaibHbIE KOHCYJILTALMHU TI0 KYPCOBBIM paboTam (KypcoBbIM
NpOeKTaM)
Cp CamocToste bHag paboTa 00yUatoLEerocs B epro/l TeopeTHHeCcKoro 00yueHus
K CamocTosTe bHas paBoTa 00yuatoierocs u KoHTakTHas paboTa odydarowerocs ¢ 4\

npernojaBareiiem B Nnepruos npomencyTquoﬁ arrecTalmm

Cmpykmypa OUCYuniIubl.:

dopma 0byueHus — ovuHas




KoauyecTBo uacor rno snaam yueOHbIX DopMmbi
o 3aHATHH M paboTbl 00yHaloLerocs NPOMEKYTOUHOM
No HaumenoBanue pasaesia g? aTTeCTALMH,
) JUCLIATUTHHBI 3 alen | BB a TeKyLIEero
o5 5| E 22| © ~ KOHT
posist
ycrneBaeMocTH
1 | OCHOBHBIE 3aKOHbBI XUMHHU 6 4 8 Sawyguma omuénia
2 | PactBopst. 6 8 6 no
JAOOPAMOPHBIM
| 4 |18 padomam Nel p.
3 JucnepcHble CUCTEMBI. 4 4 ) 1-3
[ToBepxHOCTHbIE ABIECHUS Konmpoavnas
paboma Nel p.{-
2
Hroro 3a 1-if cemectp 16 | 16 | 16 42 | 18 3a4ém
4 IIEKTPOXUMHUECKHE 5 3 A 5 Sauguma omyéma
NpoLecehl no
AA00pamopnvivm
13 127 paﬁoma.w_ No2 p.
5 [TpuknaaHblie BOpoCk! 5 8 4 6 4-5
XUMUH Konmpoavnas
padoma No2 p.4-
5
Hroro 3a 2-i cemectp: 2 16 | 8 8 13 127 DK3UMEN
Wroro: 32 | 24 | 24 55 1 45| sauém, oxzamen

[lpn npoBeneHun

ay/IUTOPHBIX  y4eOHbIX

4. Conepkanue IUCHUIIHHDL, CTPYKTYPHPOBAHHOE M0 BHAAM yUeOHBIX 3aHATHIA U

paszaeaam

3aHSITHH  [PEeayCMOTPEHO IMPOBEJICHHUE

TEKYLLEro KOHTPOJIS YCIIEBAEMOCTH
e B paMKax NpakTHUYECKHX 3aHSTHH TPEAYCMOTPEHO BBIMTOJHEHHE O0YYarOLIUMUCH
KOHTPOJILHOH paboThI;

4.1

e B pamkax nabopaTOpHBIX paboOT MpejycMOTPCHA 3alinuTa OTYETA 1Mo J1aboPaTOPHBIM
paboram.

Jeryuu

Dopma 00yueHHSs — OuHasl.

Ne

Haumenosanue pasaena
JHCLUMHITJTMHBbI

Tewma u coneprkanue nekuuil

OCHOBHBIE 3aKOHbI XUMHH

Crpoenue atoma. Saeptble peakiuu. MNeproanueckuii 3akon n
nepuonmnteckasn cucrema LW, Menaeneesa. KuenotHo-ocHoBHbIe
CBOWCTBA COEIMHERUI. XUMHHECKas CBSI3b U CTPOCHUE BELLIECTB.
DHepreTudeckue 3pPeKTbl XUMHUECKUX peakuuil. BHyTpennss
SHeprus v suTanbsims. TepMoxumus. 3akoH [Necca. Terora
00pa3oBaHUA XMMHUECKUX coeiMHeHui. [ToHsTHe 06 SHTPONHK U
aHeprum [ 'u66ca. Camonpon3BOIbHBIE M BBIHYMK/ICHHbIC IPOLECCHI.
CKOpOCTb XMMHUECKHX PeakLMH, BIAMSHUE HA HEE PasIMIHBIX
(haxTopoB. 3akoH jieiicTBytommx mace. 1lpasuno Bant-T'odda.
YpasHerue AppeHuyca. JHEPrusi akTUBALIMK XUMHUECKHX MPOLIECCOB.
CKopoCTb reTeporeHHbIX MPOLECCOB. X UMUUECKOE PABHOBECHE.
[Tpunupn Jle-Waresnbe, cmeluenne pasHoBecus. Karanus.

PacTeopbl.

Pacteopsl. Boga. AHoMmanbHbie cBoiicTBa BoAbl. CTpoeHkHe U
CTpyKTYpa Boabl. ['uapatnas Teopus pacrsopos JI.HM. Menneneesa.

wh
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KauecTBeHHAs M KOJIUUYECTBEHHAS XAPAKTEPUCTHKA PaCTBOPOB.
PacTBOpbI HEANEKTPOANTOB. KouraTuenbie CBORCTBA pacTBOPOB
HEIIEKTPONNTOB. DAEKTPONUTHI. CTerneHb AMCCOLUALIAY. CunbHble

JICKTPOJIMTHL. HMounnoe npomsegerme BO/IbI. Fnuponm CONeH.

(F'S]

ﬂHCﬂepCHblC CUCTCMbI.
nOBerHOCTH biC ABJCHUA

JlucriepeHbie chctembl. Knaccuduranus. CTpoeHHE KOIIOUAHBIX
cucTem. Y eTORUMBOCTD AUCTIEPCHBIX chcTeM. [ToBEepXHOCTHOE
HATsKEHHE, MOBEPXHOCTHO-aKTHBHbIE BELLeCTBA. A1copOuns,
abeop6uus, aecopbums. Cmavuusanue. NuapopuibHOCTD,
rrapopoBHOCTb. Koarysiumonible CTPYKTypbl M MX CBOHCTBA.

DNEKTPOXUMUUECKHE
MPOLIECChI

OKHCANTELHO-BOCCTAHOBUTENbHBIE peakiiu. Knaccnpukanns.
MeToap! paccTaHOBKH KO3XPHULMEHTOB. OKHUCITUTENH,
BOCCTAHOBUTENN. [ A/IbBAHUYECKHUE HIEMEHTBI. DIEKTPOLHbIC
noteHuuanbl. Ypagrenue Heprera. OxkucnurenbHo-
BOCCTAHOBHMTE/bHBIE TIOTEHUMANbL. DneKkTposin3. 3akoxsl Dapajes.

[TpuknaaHbie BOMIPOCH
XHUMUH

MeTanibi. OcobGeHHOCTH cTpoeHHs MeTan10B. Koppo3us MeTaulos.
MeTo bl 3aUMThI OT KOPPO3HH.

Knacebl oprannueckux coennenuii. Monomepbl. Crpoerne
MOHOMEPOB M MX CNOCOOHOCTh K 00pasoBaHMIO MOJIMMEPOB,
Onuromepst. [Tosmmepsl. MeTobI CHHTE3a MOIMMEPOB!
nosuMepu3aums; nojinkornaeHcauus. [oJImMepHbIe MaTepualibl K
MX TIPUMEHEHHUE B CTPONTENBCTBE. JlecTpyKIts NOJIUMCPOB.

4.2 Jlabopamoprule padomol
dopma oOyueHus — OuHasl.

No

HanmeHoBaHue paszjena
JIMCLIUITHHbI

Tema 1 cozepkanne 1adopaTopHOH paboTbl

OCHOBHbBIE 3aKOHbI XUMHH

XumMnyeckasi KHHeTHKA H PaBHOBECHE.

Hccnenosanue 3aBUCUMOCTH CKOPOCTH peakiu OT KOHUECHTpPaLnH
QAHOIO W3 B?»ElHMO,ElCﬁCTByIOLU,HX BEUIECTB, UCCIICAOBAHUE
3ABHCUMOCTH CKOPOCTH peakUMnu OT TEMNEPATYPbIL. HUccnenosaHue
MOABUIKHOCTH IMOJTOXKCHU A XUMHYECKOI'O paBHOBECHS FIpH
U3IMCHCHHWH KOHU,CI"ITP&HHI?I BELICCTB.

[\

PacTBopbl

DAEKTPOJIHTHYUCCKAS THCCONNATIHS.

HabnroneHue okpackd MHAKKATOPOB B PasiHUYHbIX Cpelax.
Mcenenosanne NOABIMKHOCTH NONOMKEHUA XUMUUECKOTO
PABHOBECHS MPH AUCCOLMALMM CNAdOro HICKTPONIUTA.
WcenenopaHue HarpasieHys peakiuri B pacTBOpax 3JEKTPOIUTOB.

AHAJINTHYECKOE ONpeae/leHHe KECTKOCTH BOONPOBOAHOI
BO/bI.

[MpoBoasT onpeeneHHe kKapboHaTHOH (BpeMEHHO) KECTKOCTH
BOJIOMPOBOIHON BO/IbI THTPOBAHUEM XJIOPOBOAOPOAHOH (constHoM)
KHUCIOTON W 00LUEH KECTKOCTH BOABI METOAOM
KOMIJICKCOHOMETPHH.

I'uaposns coiei.

W3yuenne MoBHXHOCTH MOJOKEHHS XHMHUECKOTO PaBHOBECHS
TUAPOJIN3A COJTU [IPU U3MEHEHUN TEMITePaTypbl. Uccrnenosanue
ruaposksa cynbhara amoMuHus. Meeneaopatne B3aHMHOTO
YCUJICHUA THAPOJIM3A COTICH.

(OS]

JlycriepeHble cHCTEMBI.
[TOBEPXHOCTHBIE ABICHUS

Mosyyenue AucnepeHbix cuctem. Onpeaeinenune
MOBEPXHOCTHOT0 HATSZKEHH CTAIATMOMETPHIECKHM METOLOM.
[MonyueHue cycrieHsuun mMeda B ojie. Tonydenue KONNOnaHbIX
CUCTEM METOOM THAPOAN3A, METOLOM 3aMEHbI PACTBOPUTENS.
IMpoeepka npasuna Llynbue-Iapan. Mecaenobanne 3aBHCUMOCTH
MOBEPXHOCTHOIO HATAKEHHMS! OT KOHUEHTPALMHK PaCTBOPOB.

DNEeKTPOXHUMHUUECKHUE

NpouecChl

OKHCIUTEIBHO-BOCCTAHOBHTE/IbHbIE PEAKHHH.
HcceneqoBanue OKUCIUTCIbHBIX CBOMWCTB Jguxpomara Kajaus B




KUCJIOH Cpele, NepMaHraHaTa Kajius B KHUCJIOH, HEUTpabHOM 1
ILLEJTOHYHOM cpefax.

Meranael. Kopposus meraaios.
B3aumogelicTere MeTannos ¢ consiMu Apyrux METaMIOB B BOAHOM

Hpuksnaauslie Bonpockl pactBope. Kopposus cTanu B pacTBOpax 31eKTPOIUTOB ¢
XUMHH paszauuHbiM 3Hadenunem pH. Kopposus B pesyabrate pasivuHoro

OCTYMa KUCIOPOAA BO3AYyXa K MOBEPXHOCTH MeTalla. 3atiMTHbIe
MOKPbITHS.

4.3

]7]7611\‘171L{‘IGCKLIC 3AdHAIMUA

HamnmeHnoBaHue pasziena AucUMITIMHI

Tema u COACPIKAHUE 3aHATHSA

OCHOBHbBIE 3aKOHbI XUMUU

Crpoenue aToma.

Coctostnue snekTpoHa B atome. Sapo atoma. M3otonsl.
M300apei. M30Tonbl. CocTaBieHne ypaBHeHHUI S 1ePHBIX
peakuuit. Coctasiienne »IEeKTPOHHbBIX M rpadUuecKux
dopmys aTomMoOB.

Knaccebl HeopraHuaecKux coeIHHEeHHU .

Oxenabt. 'mapokenabt. Conu. KomnnekcHble
coeintenns. CocTaB/leHne XMMUYECKNX YPABHEHHH,
XapakTepH3yOLIHUX CBOUCTBA COCANHEHHUH PA3NHUHBIX
Kiaccos. Hassanunsa coeanHennit no HoMeHkmarype
HIOTTAK, TpuBHanbHble Ha3BaHMs HEOPraHUMUECKHX
COEIMHEHHH

IHepreTHKa XHMHYECKHX NPOLECCOB
Pacuer TenoBbix 2(hdhekTOB M0 TEPMOXUMUUECKUM
YpaBHEHUsAM, pacHeT sHepruu | 'nboca.

XumHnueckasi KHHETHKA H PABHOBECHE

Pacuer 3aBucumMOCTH crOpOCTH peakuuii ot
KOHUCHTPaUMH pearupyrolMX BEUECTs, H3MEHEHUS
TeMneparypbl. Pacuer KOHCTAHTbI paBHOBECHS,
CmelueHre XUMHYECKOro paBHOBECHS.

PacTBOpbI

Cnoco0b! BLIDAXKEHHS] KOHUEHTPANHIT PACTBOPOB
Pewrenue 3anau ¢ uenonb3oBaHuem nonsTH MaccoBas
A0S, MOJIAPHAS KOHLEHTPALMs, MOb-3KBUBAICHTHAS
KOHUEHTPaUUs, MOJibHAS 0N,

Boaopoauslii nokazaredn.
Peienne 3anaq no onpenenennto pH, pOH. [H '], [OH]
CUITbHBIX M ca0bIX 2JEKTPOJIMTOR

I'mapoaus coueii
['naposns coneli no KATHOHY, MO AHUOHY, N0 KATUOHY U
aHMOHY.

(VS

Hueniepchbie cucreMbl.
[TosepxHOCTHbBIE siBNEHUN

KoJutonanble cuerembl

CTpoenne MULEIUL, MOMYUCHHbBIX B pe3ysbTaTe
XUMHUECKOH KoHIeHcaunu. Onpeaenenye uota,
001aal0IEro KOAryanpyommumMu cBOUCTBaMH.

DNEKTPOXMUMUYECKHE MPOLECCHI

DnekTposins
Peuwenue 3anau ¢ ucnonszosanuem 3akonos Mapajes.
NP HAEKTPOIN3ZE PACTBOPOB U PACTIIABOB COMEH.

[TpuknanHele BONPOCh! XUMHU

Kopposust Mmetasiios

Cocrasienus cxem paboThl Fra/ibBAHUYECKOrO IEMEHTA
NP JIEKTPOXUMHHCCKOH KOPPO3HH METAINOR,
TIPOTEKTOPHOM 3aLLUTE, KATOAHOM H aHOAHOM
nokpeiTusx. [loabop nporekropa, anoaHoOro 1
KaTOAHOI O MOKPLITHH.




Kaaccbl oprannvueckux coeinHeHHi.
Yranesoaopoasl. OCOBEHHOCTH CBOMCTB NMpeie/ibHbIX U
HenpeaenbHbIX coeMHeHud. Kuciopoacoaepxalive
OpraHUyEeCKUe COCUHEHHS: CIMUPTHI, PEHOITb,
KapOOHOBBIE KHCITOTI.

IToaumepsl.
MeToabl CHHTE3a NONUMEPOB: peakLUy NMOTUMepPHU3aLIMH
1 OJIMKOHACHCALIHH

4.4 Komneiomepuvie npaxmuryaiot
He npeaycMoTpeno y4eGHbIM 11aHOM

4.5 Ipynnosvie u unousuoyanbnvie KOUCYIbMAyuy RO KYPCOGbIM pabomam (Kypeoebim
nPOCKMam)

He npenycmorpero yyeGubIM muiaHoM
4.6 Cavocmosmensnas patoma odyudIouecocs ¢ REpUod Meopemuiecroeo 0oyueHus
CamocTosTenpHas paboTa 00y9atoUIerocs B NEPHOJL TEOPETHUECKOT0 00yUeHHs BKIIOYAET B
ceodst:
® CAMOCTOATENbHYIO MHO/JMOTOBKY K Y4eOHbIM 3aHATHSM, BKJIHOYAsl MOATOTOBKY K
ay U TOPHBIM (POPMAM TEKYLUECTO KOHTPOJIS yCIEBAEMOCTH;
® CaMOCTOSTEIBHYIO HOATIOTOBKY K POMEXYTOUHON aTTeCTAllHH.

B TZI6JII/IILC YKazanbl TEMbI AT CAMOCTOSTEIBLHOIO H3YUCHUHA 06y11a10111nMc;1:

Dopma 00yyeHHs — OuHasl.

Ne | Haumenosanue pasjiesia AUCUMILIMHBI Tembl U1 CaMOCTOATENLHOTO HU3YyUEHHS

Tembi AJA CAMOCTOATCIABLHOrO H3YyUEHUS COOTBETCTBYHOT

] OcHOBHbIE 3aKOHBI XUMHU ~ .
TEMaM ayYJAUTOPHBIX YUCOHBIX 3aHATUH

TemMbl A5l CAMOCTOATENBHOTO H3YUCHHUS COOTBETCTBYHOT

2 | Pacropsl ~ -
TEMaM ayAUTOPHBIX YUeOHbIX 3aHATUI

3 Jucnepcuble cucTeMbl. Tembl 1115 CAMOCTOATENBHOIO H3YUYEHUS COOTBETCTBYIOT
[ToBepXHOCTHBIC siBICHUS TEMaM ay/MTOPHbIX Y4eOHbIX 3aHATHH

Tembl AJTA CaMOCTOATCIIBHOTI'O U3YUE€HUsI COOTBETCTBYHOT

4 | DAEKTPOXUMHUYECKHE MPOLECCHI N
TEMaM ayJUTOPHBIX YUeOHbIX 3aHATHIH

Tembl AJBsE CAMOCTOATEALHOTO U3YUCHHSA COOTBETCTBYHLOT
TeMaM ayJanTOPHbIX yll€6HbL\' 3aHATHH

5 | llpuknanHbie BOMPOChl XMMHU

4.7 Cavocmosme:tonad padoma 00yuaiowecocs: 1 Konmanmias paéoma 0oyuaiowecocs ¢
NPenoOasamener 6 REPUOO APOMEICYMONHON dmMmMeCcmayuy

Pabora 06y11a}0merocsl B HCpHOA l‘[pOMe)KyTO‘lH()ﬁ aTrTeCcTalMy BKJIOYaeT B cedd
MOArOTOBKY K ()OpMaM NpOMEKYTOUHOM aTTecTalln (K 3auéTy. JK3aMEeHY). a TaKKe camy
MPOMEXKYTOUHYIO ATTECTALUIO.

5. OueHounblie MATEPHAIBI IO JUCUHITIHHE

®ouJi OUEHOYHBIX CPEICTB N0 IUCUMIUIMHE NpuBeaéH B llpunoxenuu 1 Kk paboueit
porpamMme JAUCHUILTHHBI,
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OrleHOUHbIE CPeICTBA JUlst IIPOBEICHHA IPOMEKYTOUHOH aTTECTALNH, a TAKKE TEKYLIEro

KOHTpOJIA MO JMCHAIUIMHE XpaHsiTcs  Ha kadenape (CTPYKTYPHOM 110/1pa3eieHHR ),
OTBETCTBEHHOM 3a Mpeno/iaBanyue JaHHOH AWCLMILIHHBL.

6. YueOHO-MeTOAHYECKOEC H MaTepl/la.ﬂbHO-TeXHI/l‘{CCKOC o0ecneueHue JHCUUILIHHDI

OCHOBHBIE TIPHHIUIIBI OCYINECTBJICHUs YIeOHOH paGoThl 00YUaAIOIUKMXCS M3JI0KCHBI B
JIOKAIbHBIX HOPMATHBHBIX aKTaX, ONPEICIIOMKX MOPSIOK OpraHnsaliii KOHTaKTHOH padoThl U
HOPAZIOK  CAMOCTOSTENIbHOH  padoThI obyuaromuxcs.  Opranusauus yuebHoit  paboThi
0GyHaIOMMXCs HA ayIMTOPHBIX YIEOHBIX 3aHATHSX OCYLIECTBIACTCA B COOTBETCTBHUH C M. 3.

6.1 Ilepeuens yueOnoix uzoanuu u YueOHO-MeMOOUUCCKUX MAMECPUAIO8 OISl 0CBOCHUS
OUCYUNIUNbL

Jlnisi 0CBOEHMs JUCIMIUIMHBL OOYHAIOLIMIACS MOXKET HCIOJIb30BATH yueOHble M3AaHKs H
yueOGHO-METOAMUYECKHE MaTepuaibl, HMEIomuecs B HAyUHO-TeXHyUeckoil Oubnnorexe HUY
MI'CY n/unu pasMeménnble B DIEKTPOHHbIX ONOIMOTEYHBIX CHCTEMAX.

AKTyanbHbIH MepedeHb y4eOHbIX H3JaHMA M yuyeOHO-METOIMUECKUX MaTepraosn
npecTasiet B [Ipumosxenynn 2 K pabode 1porpaMMe JIMCHHIIIHBL.

6.2 Ilepeyens npogeccionaipivlx 6a3 OUnHbIY U UHDOPMAYUONHBIX CAPABOUHBIX CUCTIECM

[Ipu ocyulecTBICHMM 00pa30BATEIBHONO MHpouecca 10 IHCUHMIIMHE MCIIOJIb3YIOTCS
npodeccHoHallbHble 0asbl JI@HHBIX U MHOOPMALMOHHBIX CIIPABOYHBIX CHCTEM. TMEpEHeHb
KOTOPBIX ykasaH B [Ipuioxennn 3 k padotelt nporpamMme AMCHUILINHbL

6.3 Ilepeuens MamepuaibHO-MEXHUICCKO2O,  NPOSPUAMMIOCO obecneyenuss  0CGOCHUS
OUCYUNAUM DB

VyeGuple 3aHSTHS [0  JUCLHUIUIMHE [POBOJATCA B TOMEIICHHAX, OCHAMCHHBIX
COOTBETCTBYIOLIM 0BOPYI0BAHKEM M IPOTPAMMHBIM 00ECNIEHCHHEM.

[lepeuenb MaTepHaIbHO-TEXHHYECKOIO W IPOrPAMMHOIO obecneueHusl JTUCHUIIIHHbBL
npuBeeH B [puioxkenuy 4 Kk padoyeit TporpaMmMe AHCUATIIMHBL.
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[Tpuioxkenue 1 k paboueit nporpamme

Hudp HaumeHoBaHHE TUCIUIUIHHbI

b1.0.13 Xumus

Kon HanpasjieHHs IOATOTOBKH /
CTICIMAIbHOCTH

08.05.01

Harnpasnenue noaAroToBKH /

CTpPONTENbCTBO YHUKAJILHDIX 31aHNH 1 COOPYKECHHUH
CNenasbHOCTh

Haumenopanue OITOI1
(HAIpaBJICHHOCTD / 1POMUIIB)

["'on nauvana peanuzaru OIOII 2019
YpoBeHb 00pa3oBaHus CHICLUAIUTET
®opma 0OyueHH Ounas
"o pa3paboTku/0OOHOBIICHUS 2019

®OH/1 OIIEHOYHBIX CPEJACTB

1. Onucanue 1nMoKasarejae u KpMTEepUes oneHHBanusd KOMHeTeHllHﬁ, ONHCAHHC
HiKaJl OUCHHUBAHHUS

Onennpanne (GOPMUPOBAHHS KOMIETEHIMIT NPOU3BOAMTCS HA OCHOBE IMOKasaTeneH
OLICHHBAHMS, YKa3aHHBIX B 11.2. paboueii niporpammel 1 B 1.1.1 GOC.

CBsI3b  KOMIETEHIMI, HHAMKATOPOB JOCTEHIKCHMSI KOMIETEHUMH W [oKasareleH
OLIEHMBAHMs PUBE/ICHA B 1.2 paboyei nporpamMMbl.

1. 1. Onucanue opyMuposanus u KOHMPOIA ROKA3AMEACH OYCHUCANUA

OlnleHMBaHME YPOBHSA OCBOCHHsI OOYHAIOMIMMCH ~KOMIETCHIMH OCYIIECTBIACTCS ¢
MOMOTIBIO (POPM TIPOMESKYTOUHOI aTTeCTallMi U TEKYLLEro KOHTPo.s. PopMmbl IPOMEIYTOUHOH
ATTeCTAllUM M TEKYILEro KOHTPOJsi YCIEBAeMOCTH I10 JIMCLMIIMHE, C TOMOLUIBIO KOTOPBIX
[POM3BOANTCS OIEHUBAHHE, YKA3aHbI B yIeOHOM MJIaHE U B 1.3 padoyeil IporpaMMbl.

B rtabiuue rnpuseneHa uudopMauus 0 (POPMUPOBAHMM PE3YJILTATOB 00y4eHHs MO
JMCIMILIMHE  pa3iesaMH  JIMCLMIUIMHBL @ TaKKe O KOHTpOJIE [oKasateqeH OleHMBaHU
KOMIIETEHIIMH (popMaMu OLEHHBAHUS. ’

(I)Oprl OLlIEHBAHWS

Homepa , v
HaumeHoBaHWe nokasarens OUeHHBaHHS AIENOB (pOpMBI TPOMEKYTOUHOM
(pe3yabraTta 00yHeHHs NO AUCUHNIIMHE) pasieae aTTecTaluuH, TEKyLIEro
AUCLIKTTHHDI _

KOHTPO/151 YCNEBAEMOCTH)
3HaeT Ks1acesl u HoMmeHkaarypy | 1.5 KOHTpO/bHas pabora Nel,
HEOPraHUYECKUX M OPraHUHECKHX BELUECTB KOHTpOJIbHas pabora Ne2,

3a4er, IK3aMeH
3HaeT  (aKTOpbl, BIAMSIOLIME HA  CKOPOCTH | | KOHTpoJsibHas pabora Nel,
XHMHAYECKHMX TIPOLECCOB 3alInTA oTHeTa 1o

naGoparoptbiM  pabotam
Nol, 3auet, nK3aMeH

3HaeT TMAPATHYIO TEOPHUIO PACTBOPOB 2 3aueT, IK3aMeH

3HaeT OCOOEHHOCTH CTPOEHUs W CTPYKTYpbl | 2 3a4eT, IK3AMEH

BO/b

3naeT  CullbHble, crialble W 9NEKTPOJIUTHI | 2 KOHTpOJbHas pabota Nel.

CPCHHCﬁ CHUJIbI 3apiura oTyeTa 1o |




nabopaTtopHsiM  paboTam
Nel, zaueT. 3K3aMeH

3HaeT KJ‘lZlCCHCbHKﬂLlHK) AUCTIEPCHBIX CHCTEM,

(OS]

3auuTa oTyHeTa 10

cnocodbl WX MOAYYEHUS U CTPOCHME nabopatoptbiM  paGoram

KOJUTOMJHBIX CUCTEM Nel, 3auer, oK3ameH

3HaeT BUIbI XUMHUYECKHX CBA3EH | 3a4eT

3HaeT BUABI OKHCAWTENbHO- | 4 KOHTpOJbHas padota Ne2,

BOCCTAHOBUTEJILHBIX peaklui 3auInTa oTyeTa no
nabopatopHbiM  paboram
No2. sKk3amen

Mmeer  HaBblkkh  (HauanbHOro  ypoBus) | |, KoHTposnbHas padorta Nel.

COCTABNEHUS 3au1uTa oTvera 1o

XHMUYECKHX ypaBHEHUH peakumii, nabopartopubiM  paboram

XAPAKTEPUIYIOIIINX CBOWCTBA BELLECTB

Nel, zaueT, 9K3aMeH

MMeeT  HaBbIKM  (HAYQJIBHOTO  YPOBHS)
ofpeneneHus TPUHAATIEKHOCTH  COelMHEeHUH
ONpeACSEHHOMY KJaccy.

KOHTpoJibHas paboTta Nel,
3a4eT

Wmeer  HaBblkM  (HAuanbHOrO  YpPOBHA)
1enob3oeanus HomeHwiatypsl MEOITAK.

KoHTposibHas pabora Nel,
3ayeT

MmeeT HaBblku (HAa4anbHOrO YpOBHs) 3anucu | 4 KoHTponbHas paborta Ne2.

OKHC/IMTENbHO~BOCCTAHOBUTENbHBIX PeakLUHi U 3almTa oTyera 1o

noadopa kodpGUUMEHTOB B HUX pa3IUUHBbIMK nabopaTopHblM  pabotam

cnocobamu:  3AEKTPOHHOTO W JEKTPOHHO- Ne2, sk3ameH

MOHHOro 0aslaHcOB

Mmeer HaBblky (Ha4anbHOrO YpPOBHS) 3anucu | 3 3alMTa oT4eTa no

dbopmyn Mulen nabopatophubiM  padotam
Nel, zaueT, sK3aMeH

3HaeT CTpOEHHE aTOMOB, BELUECTB U X 1 KOoHTposibHas pabora Nel,

XHMUHECKHE CBOMCTBA 3a4eT, JK3aMeH

3HaeT COpOLIMOHHbBIE MPOLIECCHI 3 3a4eT, IK3aMeH

3HAET NOBEPXHOCTHO-AKTUBHbBIE BELIECTBA M UX | 3 3aLmMTa orueTa no

CBOMCTBA aaboparopubim - paboram
Nol, 3auet, sk3ameH

3HACT KOJUIUTATUBHbIC CBOHMCTBA paCTBOPOB 2 3aueT, IK3aMeH

3HAaeT OCHOBHbIC CBOMCTBA KOATryJISILIMOHHbBIX 3 3a4eT, IK3aMeH

CTPYKTYP (TUKCOTPOIUS, TEKYUECTb)

3HaeT OCHOBHbIE MOHOMEPbI OPraHUUECKHX 5 KOHTpOsibHAs padora Ne2,

[OJUMEPOB, METO/IbI CHHTE3a TIONUMEPOB H IK3AMEH

1NpoLecchl JeCTPYKLIMH NMOIMMEPOB

3HaeT XUMHYECKHe CBOWCTBA METALIIOB S 3aluTa oryera 1o
naGopatopHbiM  paboram
No2. sk3aMeH

3HaeT 3aKOHOMEPHOCTH, Jieallde B OCHOBe | | KOHTpoabHas padoTta Nel,

M3MCHEHUsI CBOWMCTB 2JIEMEHTOB W BELIECTB 3a4eT

3HaeT 3aKOHOMEPHOCTH MPOTECKAHHS MPOLIECCOB | 2 3aluTa oryera no

YIEKTPOAUTHUECKON JINCCOLMALIMN W IHAPOU3a naboparophbim - paboTam

coeit Nel, 3a4eT. yK3aMeH

3HaeT 3aKOHOMEPHOCTH  IEKTPOXMMHUHECKOH | 5 KOHTpoJbHas pabora Ne2,

KOPPO3UH METAJNOB U METOAbl WX 3alUUThl OT 3aLUTa oTyera no

KOppoO3UK nabopaTopHbiM  pabotam
Ne2, sk3ameH

3HaeT YCITOBUS CamMonpoOU3BONLHOMO | 1 KOHTpOJbHas pabota Nel,

IPOTEKAHUS NPOLECCOB 3a4eT, IK3aMeH

3uaer SNEKTPOXHMHUECKHE npoueccsl, | 4 KOHTposibHas pabdora No2,

ypaBHeHHe Hephcra

AK3aME€H

11
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3all1Ta oTueTa no
naBopaTopHbiM  padoTam
Nel, sauer

KOHTpoJibHas padoTa Nel,

3HaeT BUAbl YCTOHYHBOCTH AUCNEPCHBIX CUCTEM

3HaeT MaTeMaTu4eCcKoe Bblpﬂ)i(eHl/le 3aKOHA OcTBanbia

3aiura oTHETA no
naGopatopHbiM  paboTam
Nel, 3auer, DK3aMEH

KoHTpoSbHAs pabora Nel,
3a1lUTa oTyera o
naGopatoptbiM  paGoTam
Nel,saueT, aK3aMeH
KoHTpOJibHas padoTa Nel.
3allMTa oTHeTa 1o
nabopaTophbiM  paboTam
Nel, 3adeT, sK3aMeH

5 KoHTponbHas padota No2,
HK3aMEH
=

NmMeeT HaBbIKH (Ha‘la;‘leOrO ypOBHH) p’dC“lCT'd
3aBMCHMOCTH CKOPOCTH MPOLIECCa OT KOHUSHTPALMH.
TEMIEepaTyphbl.

ViMeeT HaBbiky (HAUaNbHOTO YPOBHS) COCTABCHNS
ypaBHeHUH NOJUMEPU3aLIN K NOJIMKOHICHCALMH

I )
UMeeT HaBbIKYU (HA4AIBLHOTO YPOBHS) aHajin3a CBOWCTB
KOaryJisilMOHHbBIX CTPYKTYP

3auer. HK3aMeH

BHEHUH

KoHTposibHas padoTta Ne2,
3atira oTueTa 1o
nabopaTophbiv  padoTam
Ne2, sx3ameH

5 3alIUTa oT4eTa rno
nabopatopHbiM  paboTam
Ne2, ax3amen

2 KouTposbuas paGora Nel,
3aueT, IK3aMeH

KOHTpOsibHas paboTa Nel,
3auluTa oTyeTa 1o
nabopatopHbiM  paboTam
Nel, 3aueT, 3K3aMeH

koHTpoNbHas pabota No2.,
3aluTa oTyeTa fo
naGopaTopHbiM  padoTam
Ne2, sk3ameH
3aueT

IUWMOHHBIX CTPYW YV
VMeer HaBbiky (HAUANLHOTO YPOBHS) 3aNMCH ypa
AHO/HbBIX U KATOHBIX peaKinH

VIMeeT HaBbIKM (HAUATLHOTO YPOBHS) 3aN1CH ypaBHEHHH
peaKilii MeTasioB ¢ PacTBOpaMu KNCI0T H wiesioveH

MmeeT  HABbIKM  (HAUQIBHOIO ypOBHA)
KOHLIEHTpaLUi pacTBOPOB, pH cpebl

pacueTa

MmeeT HaBblkd (Ha4yanbHOro YpOBHS) COCTaBJICHHS
ypasHeHHil peaKklyii AMccoLmaliit, oOMeHa ¥ THIpon3a

VMeeT HaBbikK (HAUQJIBLHOTO YPOBHS) noadopa METO/L0B
3aUIATHI METAIIOB MPH KOPPO3UH

MMeeT  HaBbik¥  (HA4albHOTO ypoBH#)  pacdeTa
BMEHEHNS CTeNeHH ANCCoLHaLu cnaboro JNeKTposInTa
NpH W3MEHEHHH KOHUEHTPALHHY pacTBopa

3HaeT NepBbiii K BTOPOi 3aKOHbI TEPMOAUHAMHUKH

kontponbHas pabora Nel,
3auet, IK3AMeH
koHTponbHas padora Nel,
3a4€T, DK3aMeH
konTponbHas padora Nel.
3a4eT, IK3aMeH

3naeT  OCHOBHOM  3aKOH XUMHUECKOH  KMHETHKH, | 1 konTponbHas pabora Nel,
npunumn Jle Harenbe 3aILuTa oTyeTa rno
naGopatopHbiM  paboTau
Nel, 3ayeT, YK3ameH

3HaeT NepUOIMIECKHH 3aKOH JIW. Mengaeneesa

3uaeT 3aKkoH ['ecca

|

R
3HaeT KOMMUECTBEHHbIC 3aKOHbI DJIEKTPOIN3A (3aKoHbI | 4 KOHTPOJIbHAsA pabora N2,
Qapape) | »xsamen

HMGCT HaBbIKHN (!»la‘laﬂbHO[‘O ypOBHfl) HUCI10JIb30BaHuA 1 3aqu. JHK3aAMEH

nepnouwlecxoﬁ CUCTEMbI J14 Xap’dKTQDMCTHKH CBOWCTB
IMIEMEHTOB M UX COCLU’IHGHHFI )



KOHTpOJIbHas paboTa
IK3aMEH

meeT HABbIKM (HAUAIBHOrO YPOBHs) COMNOCTABICHHA 5
3aBHCHMOCTH CBOJCTB TOJIMMEPOB OT KX cOCTaBa M
CTPYKTYpbI

Umeer  HaBbikkh  (HA4YalbHOrO
KMHETUUECKMX YPaBHEHWH

1 KoHTponbHas padoTa Nel,
3a4eT, IK3aMEH

ypOBH#A)  3arucH

3]

VMoeT  HABbIKM  (HAUQILHOIO — YPOBH#A)  pactera 3aueT, IK3aMeH
J3IMEHEHUS  TEMTEpaTypbl  KHUMEHUS W 3aMep3aHus
pacTBoOpoOB

MMeeT HaBblkM (HAYQILHOCO YPOBHs) pacuera To
TEPMOXMMUUECKUM  YPABHEHHSAM,  SHEPIHH ['u606ca,

JHTAILITHU MPOUECCOB

1 KoHTpornbHas pabota Nel,
3aueT, YK3aMeH

ViMeeT HaBbIKK (HAUAIBLHOTO YPOBHs) COCTABICHUA CXEM koHTposibHas pabora Ne2,

paboTbl  raabBaHUYECKOro SreMeHTa,  DJAEKTPOIIN3a JK3aMeH

pacTBOPa W paciiaBa coJiet

UmeeT HaBbIKKA (HA4YaibHOIO YpOBHs) MO YCTAHOBJICHHUIO 1 3alluTa oT4eTa o
CMElLEeHUst paBHOBECHSL B 0OpaTUMbIX Nporeccax nabopaTopHbIM paboTam

Nol, koHTposbHas paboTa
Nel, 3auer, 5K3aMeH

1.2, Onucanie Kpumepues OYeHUusaHusl KOMACMEHYUL U WKAIbI OYEeHUBAHUSA

[Ipu nmpoBecHUH MPOMEIKYTOUHON aTTECTAllMH B dopme dK3aMEHa HCIIONB3YETCs LiKaTd
oueHHBaHM: «2» (HEyIOBJICTROPUTEILHO), «3» (YIOBJETBOPUTENBHO), «dy (xoporuo). «5»
(OTJIMUIHO).

ITpu npoBeaeHUH [IPOMEXYTOUHON aTTECTalUK B (opme 3adéra KCIONb3YeTCs iKana
onenupanus: «He 3auteno», «3a4TeHoy.

IMokasaTensaMu OLUCHHUBAHHA IBJISIOTCA 3HAHUS W HABLIKH 06}/"{8}01116FOCﬂ, [10JTy4€HHBIC
MpHU U3yUCHHH JIUCUUTIIIMHBL.
Kpm‘epnﬂmn OlLlEHUBAHMS JOCTHIKCHNS rroxKasareseu SABIAIOTCAH .

IMokasaresnb . ‘
oLCHUBARYA Kputepuit oueHnBaHus |
3Hanne TEPMMHOB M ONpe/leNeHHi, NOHSTUH]
3HAHNe OCHOBHBIX 3AKOHOMEPHOCTEM H COOTHOLICHUH, MPUHLIMMOB
Inarnus OGBEM OCBOCHHOIO MaTEPHAa, YCBOCHHE BCeX AMAAKTHHCCKUX CAMHIN (paznenos)
TTonHOTa OTBETOB HA POBEPOUHBIE BONPOCHI
TpaBuIbHOCTL OTBETOB HA BOMIPOCHI
aTKOCTh M3AOKEHMS W HHTEPIIPETALMM 3HAHUWH ‘
HagbIKK BLIOOpA METOJAMK BbIITOJHCHHS 3a0aHuM )
HaBbiku HaBbiKH BbINOJTHEHMS 3a1aH1H Pa3/IMUHOHR CI0KHOCTH
HauYaabHOIO Hapbiky camonpoBepky. KauecTso copMUpoBaHHbIX HABLIKOB
ypOBHS Hapbiky aHann3a pe3yJbTaToB BbITOJIHEHUA 3a/]aHui, peLileHus 3a1ay
HaBblkd NpeCTaBICHUs pe3y/ibTaToB pelueHns 3a1a4

2. TunoBbIe KOHTPOILHBIC 3AJAHMSI LIS OLCHUBANII dopmMupoBaHNS KOMITETeH M
2. 1. IIpoyeocymounas ammecmdijust

2.1.1. IIpomescymounas. ammecmayusi 6 hopme  dK3UMCHA, QU pepenyuposanIiozo
sayema (3auema ¢ OYeHKou), 3a4émd

dopma(b) IPOMEKYTOUHON ATTECTALMH: 4auéT B 1 cemecTpe. HK3aMeH BO 2 ceMecTpe
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[TepeveHb THIIOBBIX BOIPOCOB (3amanuif) A NMPOBEJCHUS SK3aMCHA BO 2 cemecTpe

No

HaumeHoBaHUue pa3acia
JAUCLUTIITHUHDI

- ]

TunoBsbie BONPOCH/3a1aHHs

OcHoOBHBIE 3aKOHBI XHUMUU

Dueprust ['mbdca — KpUTEPUH CaMOTPOU3BOIBHOCTH
npoueccoB: CBsi3b dHEPruu ['u66ca ¢ dHTpOOMEH W
SHTAJIBIIUEH.

[Tpouece rpoTeKaet 1o ypaBHCHHMIO:

SiOxq  + 2Mgum = 2MgOkp) t Slisps

Gyner au  OTOT  HPONECC  BbIHYKICHHBIM nipu
CTaHIAPTHEIX YCIOBUAX?

KBaHTOBBIE YHC/a KAK XapaKTePUCTHKH COCTOAHMA
3NEKTPOHOB B aTOME.

3anuiurTe JIEKTPOHHYIO u rpaduyecKyto
yeKTpoHHYt0  GopMysry aToma dSieMeHTa ¢ 3apsIoM
sapa 29.

[lopsaaok 3anonHeHus eKTpoHaMHt SHEPreTHIECKUX
ypoBHell H MOAypOBHEH B aroMe: HpUHLHI [Maynn,
mpaBuio XyHAa, TPHHIAM HAauMeHbHICH DJHEPrHU C
nonojaHeHussMH Ki1euKoBCKOTO.

3anuiuTe IEKTPOHHYIO u rpaguuecKyro
HIEKTPOHHYIO  (POpMYJTy aroma JJIEMEHTa € 3apiioM
sapa 46.

[TepronuecKuit 3aKOH (coBpemeHHast
hopMyIHpPOBKaA) M MEPHOAMUECKAS CHCTEMA 5JIEMEHTOB
JI.W. MeHperneesa.

Hamumyrte 37eKTpoHHbIe GopMyTbl aToOMa Mapraina
i sosos Mn>", Mn"".

Kax u3MEHHMTCS KOHCTaHTa paBHOBCCHUA obparumon
peakiuu, eciii: a) yBeJUYHTh NaBJICHUC B cucTeMe B 2
pasa; ) yBeJIMUUTH TeMNEPATYPY B 2 paza?

280y +Or) <2803 aH = -12x ]Ik

OcyluecTBUTE TPEBpaIleHysi, JaiTe HaspaHud BCCM
coenyuennsm. [ ypaBHeHu# 2,3 cOCTaBbTC MOJHBIC U
KpaTKie MOHHBIC YPABHCHHUS:

ALO; — > Aly(SO4); ——> Al(OH); ——>

AIOHCI, —> AICI;

Bojopoanas CBsi3b, YCJOBHs €€ BO3HMUKHOBCHMS.
Cuna W BiHsiHEE BOJOPOLHON CBS3M HA CBOMCTBA
BEIEeCTB (Ha TPUMEPE CBOACTB BOJIBI).

THIBI XHMHYECKOI CBA3H H CI10COObI €€ 00pa3oBaHus
(MoHHAas, KOBAJICHTHAs, MeTaJideckas).

VKajKUTE THIT XUMHUYECKOH CBSI3H B COSAMHCHUAX
Aty, Cs, NiBr, H,O, NH4l.

Knaccbl  HEOpPraHM4ecKux COEIMHEHUHM:  OKCHJIbL.
KUCIIOTBL,  OCHOBAHWsA, COlM  (CpeHHe,  KHCIbIC,
OCHOBHbIE).

OcyulecTBUTE  NIPEBPalCHHE! Cu(NOs) —
CuOHNO; —  Cu(OH),. [ladite Ha3Banud BCEM
COEJIMHEHMSM.

3axon Decca. CTaHAApTHbIE YHTATLANU OOPa3OBAHNS
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u cropanus Bemects. Ha Bo3ayxe cepebpo uepHeeT 10
peaKLHuu:

2Agw + HaSy = AgaS + Hao. AHasy, ( HoSur) = -
20.2 kJlx/monb. AHugp. ( Ag>S.t) = -33.2 kJ1Kk/MOIb.
K30- WK YHAOTEPMUAYECKOH SIBASCTCS Ta peaxuus’?

Bo  ckoibkO  pa3  HEOOXOAMMO  YBEJTHHMTDH
KOHIEHTpALMIO BeulecTBa A, 4TOOBI TIPH yMCHBIICHAN
KOHIEHTpALMK BeliecTBa B B 5 pa3 cKOpOCTh PEaKiii
3A +2B = 2C ne uzMeHWIach?

ITepBbiil 3aKOH TEPMOIMHAMUKH. DHTAIIBNUSL.

B M304MpOBaHHON  CHCTEME NpoTeKacT  pPeakuus |
cropanun H, ¢ oOpasoBaHueM KHIKOH  Bozbl. Kak
U3MEHUTCS BHYTPEHHSST DHEPTHs cucrembl?  OTBET
NIOSICHUTE.

KommiekcHble coefnuenns. O0mas xapaKTepucTHKa.
HanumuTe ypaBHEHMs — JHMCCOMHALMM  CICIYIOMHX
coemunernit: [CA((H20)4]1S04. Nas{RuFs}.

3aBUCHMOCTb CKOPOCTH peakupu OT TeMneparypbl.
[Tpapuno  Banr-T'odda.  ypasHenue AppeHnyca.
TemnepaTypHbiil KOd(PPUIMEHT peakiny paseH 3. Kaxk
M3MEHHUTCS €€ CKOPOCTh IPH OXJIXKACHUN peaKkLMOHHON
cMecH OT m3Menenus Temreparypsi ot 150 °C 1o 120
°C?

[leproanuecKe CBOHCTBA IEMEHTOB.

Kak u3MecHgeTcs MOTEHUHAT HOHU3ALHUK JIEMEHTOB |
fnepBOi A — TpyIIbl € YBEJIMYCHUEM [MOPAIKOBOTO
HoMeEpa U nouemy”?

XHUMHYECKOe pPaBHOBECHE B OMOICHHbIX CHCTEMAX.
[punin Jle-lllaremse.

Kak MOBIMSET HA BBLIXOJ XJOPOBOJOPOJA B CHCTEME:
Hy(r) +Cly(r) «<2HCKr) +Q; a)  TIOBbILIEHUE
Temueparypbl; b) ymenblleHne o0LIero o0beMa CMECH:
¢) YMEHBILIEHHE KOHLICHTPALUK BOIOPOJLE; d) sBBenenue
KaTajau3aropa’

OGbsicHeHWe TPUUUHDBL EPUOUIECKOro H3MCHCHHS
CBOWCTB DJIEMEHTOB Ha OCHOBE CTPOCHMS HX aTOMOB.
Cpenn snementos Cs, Be, Zn, Fe, Cd Bbibepure mapy.,
KoTopas obajzaeT nanbdosee CXOMHbIMA CBOHCTBAMM.

OcHOBHOE # BO30Y)KIEHHOE COCTOSIHME aTOMOB.
O6bacHITE, [TOYEMY aTOMbl HATPHsl U XJIopa ABJIAIOTCA
AKTUBHBIMM, @ K4THOH  HaTpus,  XJIOpUHI-aHHOH
yCTOWUMBBIMU HacTHILAMH?

Hanuimure MOJIEKYJSIpHbIE peakiuy, ¢ JOMOLIBIO
KOTOPBIX MOYKHO OCYUIECTBHTD ClIeYIOLLIHE
fIpeBpALIeHUs, AaiiTe Ha3BaHMA BCCM COCIMHCHUIAM:

St — SIOQ — Cd%l()w i HzSin,;

2

PacTtBopbi

Inaponus coned. Kakosa peakiiis CPejibl HUTpaTa
xobanpra. amerara kamplms?  OTBET  TIOATBEPAMTDH
ypaBHEHHAMH peaKLui.

AnomabHble cBoiicTBa BOAbL [lpy HarpesaHuu OT
0°C 0 4°C oObem BOJbI HE yBeMuMBAcTCA. a
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YMEHbBIIAETC W MakcumallbHas — IUIOTHOCTH €€
nocTMraeTcd He B Touke 3amepsanms, a npu 4°C.
OOBACHUTE ITO ABJIEHUE.

PacTBOpbl  HedsekTponuToB. 3akon Bant-I o da,
3aKOHbI Payiisi.

OnpenenTb MOJSPHYIO KOHIEHTPALHIO [IHOKO3bI B
pactope 1pu 25 °C (Poew= 600xkITa).

Wonnoe npomssejenue Bojpl.  Paccumtaiite pH
pactBopa  GochopHOH  KHCIOTH,  €Ci  CTCHeHb
aMcconualmy pasHa 0,335,

Conepxarcs i wonbt OH™ B 0.1M pacTsope coitsHoi
KHUCJIOTBI?

ArperaTHple COCTOSHUS, CTPYKTYpa Bojibl. Hanuiure
(pOpMYJTBI MEAHOIO KyNOpOca 1 XKeIe3H0ro Kynopoca.

BhIukcIIUTE OKBUBAJICHTHI TalI€eHOW M3BECTH U
(ocdoproit kucaoThl. 1o HalljeHHBIM OSKBUBAICHTAM
paccynTaiiTe, CKOJNLKO IPAMMOB M3BECTH notpedyeTcs
i HenTpamuszamun 150 r dochopHO  KUCIOTbL.
[lpousseanTe TaKoM e pacueT 0 YPaBHEHHIO PEaKLHHA.

OG6tmas xapakTeprucTika pacTBopoBs. CKOJIBKO JIHTPOB
aMMHaKa, W3MEPEHHOro NpH HOPMAIbHBIX YCIOBHAX,
HeoOX01MMO pacTBOPUTE B 200 M1 BOJBI LIS 10Ty YCHHUS
10% pactBopa aMmMuaKa?

Bojopoanblii  noxazarenn.  Bo - ckombko - pa3
KOHLEHTPALIMS THAPOKCHABHBIX HOHOB B pacTBope ¢ pH
= 5 MeHbllle KOHIIEHTPalu1 HOHOB BOgopoaa’

Pacteopsl  ssiekTposinToB.  CTEHeHb  AUCCOLMALIMH.
Kraccuduxaims IEKTPOJIUTOB o CTETIEHH
nuccoumanny.  Onpeneante pH 0,4 M pactsopa
CEPHUCTOM  KUCJIOTBI, €C/IM  CTEHeHb  JMCCOIHAlNN
cocrasiser 0,125%.

Kakyto cpeity HMEIOT pacTBOPbLI CJIEAYOMHX conen:
KI CuCl;, Mn SO4 NaSO;. OtBer MOJATBEPAUTH
ypaBHCHHSIMH PEaKLUM.

CriocoObl  BBIp@XKEHHS KOHUEHTpAIUH PacTBOPOB.
PaccuuTaiiTe  MOJSPHYIHO M MOJb-3KBUBAJICHTHYIO
KOHLEHTPAlUH a30THCTOH KHUCIOThI B 25% pacTBOpe
(motHOCTH pactopa =1.11 r/MiL.).

OcylecTBUTh Tipepaiienus. Jlarh HazBaHud BCCM
coequMHeHHsIM. Hanucarh NojHble M KpaTkue HOHHbIC
ypaBHEHHUS JUIs peakuui 3.4.

Mn ——> H, —2 SHCI —> CuOHCI

— CuCl,

VenoBust  HEOOPaTMMOCTH — HOHHBIX  peakluid.
Jlonymmmre  MOJICKYJISIpHBIC,  HANWIUMTE  NOJHOE U
KPaTKOE HOHHDIE YPaBHEHHSI:

CI'C13+ Ba(OH)z -

CaCO; + CO, + H,O —

Ocmoc. KanusuisipHbie SBJICHUS.

OnpedeanTh Maccy XJIOPHIa HaTpus B 511 PacTBOPA.
eci nipu temmneparype 20°C 0cMOTHUECKOE NABICHUC
pactBopa _ cocrasiiser 98 klla. U3oronuueckuit |
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JlucriepcHble CHCTEMBI.
[ToBepXHOCTHbBIC SIBJICHUS

K03 PuIHEHT paBeH 1.

Koarymsinus muopoOHBIX 3071€H.

['panyna 0.5 /(O amveet [OAORHUTCILHBLI 3apsil
Kakoii 13 DEpPeUdCICHHBIX  ICKIPOIHTOR Ovaet
obaiath Golee CHILHLIM KOANYINPYIOUHHM JeHCTBHEM!
X AOPHIL Kanus Wi Y ibgaT Xpoa. Tosicimre BeIOOP.

Crekio ¥ MOJHBHHUIXIIOPUA, B TOHKOIHUCHEPCHOM
COCTOSIHMH BbICHINANK B COCYA € BOJOH. HTO MOXKHO
HABIIFOATh, eC/IM KPaeBoli yroll CMauuBatus JUis CTCKIA
0°, a JIst [TOJIMBUHUJIXJIOpHIA 80°.

CMmaunsanue.  Kanusuisipable  sIBJICHHS. Yem
0GyCIOBIEHO  YJIydleHHE  CMaiMBatii BOJOH
ruapodoGHBIX MOBEPXHOCTEH NPU BBEACHUH B nee [TAB.

Komonnmple  cuctempl.  CrocoObl  MOTYICHHUS.
Hanuummre (Gopmyily  MHUUE/LIBL, MOJIYICHHOH — TIpH
BlaumMoeiicTeun  cynbdara  marnmus - € U30bITKOM
TUAPOKCUIA KalTUs.

JlucriepcHble  cucTeMbl.  OOuIas  XapakTepuCTHRA.
Kiaccudukanus AUCIEPCHBIX CHCTEM. K kakomy BHIY
JICTIEPCHBIX CUCTEM OTHOCATCS SHCHCTBIC OETOHBDI.

[ToBepXHOCTHO-AKTUBHbBIE  BEILECTBA. CyHoCTh
jeiierBas. Kakue n3 NepevMciCHHbIX BEMICCTB CIIEAYCT
otectu k TTAB. TIMB? Creapar Hatpus, MacjAHas
KHCA0Ta, XJIOPH/ HATPHUs, HPONAHON, HUTpAT aMMOHHUS,
rupokapboHaT KaabLus

CopOUUOHHbIC POLIECCHI. AncopOuus.
XemocopOuus.

CrimpThl OOMAIAIOT 3HAUUTEIBHON NONIPHOCTHIO. Ha
KAKOM 13 a1copOeHToB OHM OyAyT acopOMpoBaTHCS U3 |
BO/HBIX PACTBOPOB — HA HEHOIAPHOM aKTHBUPOBAHHOM i
yrie? Ha cHlbHONOAPHBIX HOHHBIX aficopOeHTax Tulla
cynbara  Oapus,  xapboHata kanpia?  OTBET
obocHyitTe.

MMEIOTCSL CHCTEMbI €O CJIEAYIOHIUMHU  3HAYCHUAMU
TOBEPXHOCTHOTO HATSIKEHUS: 1) 15 H/m: 2) 150 H/m;
3) 1.5 H/my 4y 115 H/m. Pacnosno)xure CUCTEMbl B
nopsiake yObIBAHUS YCTORUMBOCTH ITHX CUCTEM.

Hanuwure ¢$opMmyily MHUEIbL, NOJYYeHHOH TIpH
prapMozeiicTu  M30bITKAa  Cyibara  Maraud - €
TUAPOKCHIOM KaJHsl.

Veroftunpoers  amcnepennix - cucrem.  [papuio
Hiyssne-Tapi.

Karue CORIHHEHMY OO0 AIOT OOIIHIICH
KOQNVAHPYIOINSH  Crocobuoctnio - 1o OTHOMCHID K
OTPHIIATEILHOMY THAPO3OIIO Heesa | 11: KCL MgSOy.
NasPOy FeBry.

B cocysax AMameTp Kareib 9MyJIbCHI Macla 3aBucHT
oT cnocoba  MpUroTOBIEHWs M MpH  PYdHOM
p3GaiThiBaHuK cocTapaser 20 MKM, a TpU MalIMHHOM
riepemenBainn 4 MK, OTpene;mTb JANCIIEPCHOCTD.
TaKKe OTHOIIEHME OTHX BEJMUMH TipH pyuHOM M
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MEXaHUYCCKOM criocofax.

INEKTPOXUMHUUECKHE
POLECCHI

OKHUCJIATENbHO-BOCCTAHOBUTE/BHBIC  TTOTEHIHATDL.
HarnpagieHue MpOTEeKaHKs OKUCIIHTEIBHO-
BOCCTAHOBUTEJLHBIX PEAKILUH.

[leppoHauanbHple AKTMBHOCTH BCEX BELICCTB B
pacTBope paBHbI 1. onpejenuTe, Kakhe peaKiii
IPOTEKAIOT CaMOITPOU3BOTBHO:

a) Cd* +7Zn — Zn*" + Cd

b) MnO; + Hg" <> Mn”" + Hg™’

-0 _ . o __ '
EC(F’/(Z,’d o O4OB’ hlnz'/ln 0768’

20 — . 0 _ .

B = F1S07B: o = +0.91B;
[anbBaHUYECKUH JJICMCEHT. HpOL[eCCbI Ha

31eKTpoax. Posib mOpUCTOU NEPETOPOIKH.

[Tousitre 00 HAEKTPOAHOM MOTCHIHAIE.

Bosopoaubiii »siextpoa. CrannapTHple SJIEKTPOIHBIC
[IOTEHUHATB METAIIOB U Psijl HANPSKEHHUH.

Koppo3ust MeTauioB 4 (akTopbl, BIMFIONIME Ha €€
npolecc.

Xumuueckas M OJIEKTPOXMMHUECKas  KOppO3us.
AHOIIHBIA U KaTOJHBIA IPOLECCHI.

BzanmoseicTBre Merainna ¢ KHCJIOTOM B
IPUCYTCTBUE CONM MeHee aKTHBHOTO MeTajia Wil MpH
KOHTaKTe ¢ 00Jiee aKTUBHBIM METALIIOM.

Koppo3sus moja neificTBAEM HEPABHOMEPHOH adpanuy
u O1yKIAOIKUX TOKOB.

Knaccudukaruss crnocoboB 3alllUThl METAUIOB 0T
KOPPO3UH.

AHOJIHBIE M KATOJHbIE METAJJIMYCCKUE TOKPbITHSL,
NpUMEPbBI TAKUX MOKPBITHH Ha JKEJIE3E.

Peakuuu Ha DJEKTPOJAX [IpH KOPpPO3UM MeTaia ¢
TMIOKPLITHEM MM € IPUMECSIMU B PA3JIMUHBIX Cpelax.

[TpoTexkTOpHAs 3amKTa U SMEKTPO3aIKUTA.

Jlonuiuure ypaBHEHMs  peakUUid H noadbepure
K0>(pOULHECHTB! METOIOM MOHHO-3JIEKTPOHHOTO OanaHca
(METOIOM MOTypeaKunii):

FeO + HNO; (pa36.) —» Fe(NO3); ¥ N2O + ...

Kakue  NpOAYKTbI  BBUAEISTCS  HAa  MHCPTHBIX
51EKTPOAax IMPH  DAEKTPONM3E  BOIHOFO  pacTBOpa
HUTpaTa cepebpa? Hanwuure ypaBHEHHUS
COOTBETCTBYIOIIMX 3TEKTPOIHBIX MTPOLIECCOB.

CocTaBpTe YPaBHEHHUS! DIEKTPOJIHBIX IIPONECCOB M
MOJICKYJIIDHOE  ypaBHEHHE  NICKTpOsiM3a - paciliaBa
XJIOpHa Kalnus. 3a Kakoe BpeMsl IIPH CHJIe TOKa 10 A Ha
OZIHOM M3 2JIEKTPOJOB BbiAesETCs 5,011 XJopa (H.Y.):
KAKOE BELIECTBO M B KAKOM KOJMUYECTBE 00pasyeTcs Ha
APYroMm siekrpoe”?

Inexrponus. 3akowbl Papanes. Paccuntalite maccy
MeJId. BIICIMBILIENCS HA KaToz1e NMpH OpOoilyCKaHnn ToKa
cunoit 10 A uepe3 pacTBop cyib(para Meau (Iy B
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Teyenue 20 MUHYT.

Hammcars  cxemy 1.D.  ypaBHEHHs  peakLHi.
IPOTEKAIOLINX B I'a/lbBAHHYECKOM HIIEMEHTE.
COCTABJICHHOM M3 [UIACTMH [MHKa W cepedpa.
MOrPYKEHHBIX B PAcTBOPbl WX CONeH  HHTPAToB.
pAacTBOPBI pa3aeNeHbl IOPHCTOH IIEPErOPOIKOM.

Hannangle BOIIPOCHI XUMHUH

AMIoIMUeckde  yriesogopoasl.  Kiaccudukanus.
HowmenxiaTypa.

Ornpeenuth 00beM XJI0pa, 3aTpaucHHbIH Ha HOIHOE
rajjoreHrpoBatue 34 r MeTaHa.

[TomuMepbl. OCHOBHBIE peaKlMK, JICKANINE B OCHOBE
[OJIy4eHMs! MOJUMEPOB.

OrpeienuTh MOISPHYIO Maccy MaJbTO3HOH MaTOKH
(NPOJYKT ~ HEMOJIHOro  THIPOJIM3a Kpaxmaia), ecin
pactBop. cojepxauuit 81r cyXoro BEIECTBA HMECT
ocMoTHuecKoe jaBnenue 1,22 atv npu 298 K.

B kakux coydasx —CpaBHMTe/bHAs aKTHBHOCTBH
META/IZIOB  MOMKET  OLIEHMBAThCd [0 BCIWYMHAM
MOHU3AIMOHHBIX [TOTCHIMAIOB MX aTOMOB, M B KaKHMX
clydasx — MO BeIHUMHaM HOPMAIBHBIX MOTCHLMATIOB
MeTaI0B?

Cesi3b  CTPOEHMS  METALIOB € (PU3HUYECKUMH
CBOWCTBAMH.

DNEKTPOXUMUUECKHIT PsJl HANPSDKCHHH METaJLIOB.

BsanmojeifcTBre METAIIOB € BOJOH U KMCI0TAMU.

PeakiMi METAUIOB € KOHICHTPHPOBAHHOH CEpHOH
xuea0Toi. [TpUumHbI Pasnyns OKUCIUTENbHBIX CBOHCTB
pa3GaBIeHHOil 1 KOHIEHTPUPOBAHHON CEPHON KHCIIOTI.

Peakiid METAUIOB € a30THOH  KUCIOTOH B
3aBUCUMOCTH OT €€ KOHLEHTpauud U aKTHBHOCTH
MeTasuia.

Pacuer oObeMa BBLIISTSIOLErOCs rasa Mo maccam
pearupyroImux MeTaiia 1 KUCJoThl.

BiauMoeHCTBHE METANLIOB C PACTBOPAMH LIE/IOUEH.

CocTaBbTe YPaBHEHHA ODJIEKTPOJHBIX TIPOLECCOB H
CyMMapHO#H peakiiuy, IPOUCXOAsIMX IpH arMoc{epnou
kopposun (pH = 7) Jy)KeHOro sKejie3a  JyKEHOH MM
B CJIydae HapyLICHHs LEJIOCTHOCTH NOKPBITHS.

B KOHTakre ¢ KakuM M3 METaIOB: HUHKOM,
KOBATBTOM. MEJbIO KaJIMHH OyJleT KOppoaupoBaTh?
HanuimumTe ypaBHEHUs HIEKTPOXMMUUECKON KOPPO3UH B
KkucIoit cpene ¢ pH = 5.

BO3MOXHO JIH 3alUTUTH KOHCTPYKLIMEO K3 JKENIE3a OT
KOpPpO3HMM, €CIM K HCH  TpUBApWTL  MArHHCBYIO
nnactuny? Msgene HaxojauTes B pa30aBIeHHOM
pacTBope KUCAOThL. OTBET 00OCHYHTE.

[TonuMep, MOHOMED, CTPYKTYPHOE 3BEHO, CTCNCHb
[OJUMEPU3ALIUH.

CpaBHUTENBHAS XapaxKTepucTHKa peaKiui
MOJUMEPU3ALIUY 1 MTOJUKOH/ICHCANK

Hanmuunre ypaBHEHHUE peaxKiuu CHHTEC3A |




TONUTTPOTIHIIEHA.

ITomuXxJIOpBUHHMIL: IOJyYEHHE, CRO¥icTBA "
IPUMEHEHUE €r0 B CTPOUTEILCTBE.

[TonueTrpos, ojiyueHue, CBORCTRA U IPUMEHEHHUE.

denosipopmanbaer HAHbIE CMOJIBL.

XapakrepucTHKa TEPMOTTIACTHYHBIX "
TEPMOPEAKTHBHBIX [T0JIMMEPOB.

JlecTpyKUHS IOIUMEPOB.

XuMmuueckue cpoiicTea Meta/uioB. Kak usMeHsieTcs
MOTEHLMAJl MOHU3ALMH JIEMEHTOB BTOPOH A — TPYIIIbI
(BTOpOM TpYIIIbl MMaBHOW MOArPYIIbI) € yBEINYCHUEM
MOPAIKOBOTO HOMEPa 1 novemy?

Kakum 06pa3oM CJIOH KpacKH IPeaoXpaHseT Xene3o
0T KOppo3uu? MexaHH3M 3allUThl XKenesa 0T KOPPO3HH
C MOMOLIBIO CJI0S LIMHKA U CIIOSI METAJNIMYECKOro 0J10Ba.
OTBeT NOATBEPAUTL YPABHEHUSIMH PEAKLIUM.

[lepeueHs TUHOBBIX MPUMEPHBIX BONPOCOB/3alaHUM Juls NpoBejeHus 3a4€ra B 1
cemectpe (ounas Gopma oOyueHus):

HanmeHopanue paszieiia
JAUCUMITTHHBI

Ne Tunosbie BONpOCH/3aaaHNs

Crpoenue aroma. M3oronsl. M300apsl.

KBaHTOBbIe uHMCla KaK XapaKTEPUCTHKH COCTOSIHHUS
AJIEKTPOHOB B ATOME.

3anuiniTe  3HAUEHUST  KBAHTOBBIX — YHCET  JUIA
YNEKTPOHA, Haxopilerocs Ha 5d noaypoBHe.

Tpunnnn Haym.

DACKTPOHHBIE H HIeKTPOHHO-IpaduuecKue Gpopmy:ibl
AJIEMEHTOB.

AtoMHas  onekrtponHas — opOutanb.  Ilopsnox
3aroTHEHU S YIEKTPOHOB B aTOME

[TopsI0K 3aMOHERHS JIEKTPOHOB B aTOME

IIpapuno XyHaa, ero WUIIOCTpauus Ha KOHKPETHBIX
puMepax.

OGbLACHEHNE [IPUUMHBI ICPHOIAMUECKOTO M3MEHeHMS! |
CBOMCTB »/1EMEHTOB HA OCHOBE CTPOCHHUSA UX ATOMOB.

Haxokaenue d1eMeHTa Mo 0COOEHHOCTSIM CTPOCHHS
€ro IEKTPOHHON 00OJIOUKH.

OcHOBHOE ¥ BO30YK/I€HHOE COCTOSHHE aTOMOB.

Bu/Ibl XMMHUUECKOM CBSI3H 1 TIPUHLMIBI 00pa3oBaHus.

CKOJbKO OCHOBHBIX, aM(OTEPHBIX M KHCJIOTHBIX
OKCHIIOB HMCETCsi B caeaylolem MHoxkeeTse: LiO.
C1,0. BeO. BaO. Al,O3, SeO,, CrO3?

OCHOBHbIE XapaKTEPUCTHKU XUMUYECKOH CBSI3H.

BHibI CHCTEM U X OCOOCHHOCTH.

[loHsTHs BHYTpEHHEH OHEpPrWH, OHTAJLIUA W
SHTPONUH CUCTEMBL

DIHI0- U IK30TEPMHUICCKUE PEAKIIHH.

[TepBblii 3dKOH TEPMOJMHAMHUKH.

1 OCHOBHbIE 3aKOHbl XUMHH
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Bropoit 3aK0H TePMOIHHAMMUKH.

N306apHO-H30TePMUUECKHI  (9HEPrus ['nbbca) u
H30XOPHO-U30TEPMUUECKUH  (9HEprus ["enbMronbLa)
OTEHIIHAJIBI CHCTEMBI.

[Mousitust ~ cpeiHedl W HCTHHHOW  CKOpOCTH
XUMHUECKOH peaKiltH.

dakTopbl, BIMAIONIME HA CKOPOCTh XHMHUYECKHX
peakuui.

Jakon  jedictBusg  macce.  OCOOEHHOCTH  €ro
NPUMEHEHHS K PEaKLUAM B [€TEPOreHHbIX CHCTEMAX.

KoHcTaHTa CKOPOCTH XUMHUUECKON PeakIiHy.

Pacuer #“3MeHEHHST CKOpPOCTH  peakuuu  IpH
H3MEHEHUU KOHIIEHTpalui 1 J1aBJjIcHUs.

BrusiHue TeMIepaTypbl Ha CKOpPOCTb XHMHYECKHX
peaxuuii. [pasuio Bant-T'odda.

PacueT M3MeHeHusl CKOPOCTH 1O  HU3BECTHOMY
K0P PUIHEHTY CKOPOCTH M OOPATHO.

CocTosiHHE XMMHUECKOTr0 PaBHOBECHS.

KoHcTaHTa  paBHOBECHS. PacyeT  KOHCTaHTBI
paBHOBECHs. O MCXOJMHBIM M PAaBHOBECHBIM
KOHLIEHTpALKSIM B 0OpaTHO.

[Mpuntun  Jle-Ilarenve, — ompeaeneHue  CABUTA
paBHOBECHS B CHCTEMaX NpU W3MEHEHHH TEMICPaTypbl.
naBiaeHuss M KouuenTtpauui.  llpumenenne K
reTEPOreHHbBIM CHCTEMAM.

U306pasuTh  ONEKTPOHHYIO  Gopmyity — atoma

BOJIb(pama.
HamuumTe MOJEKYJIpHBIE pPEakiuy, C TIOMOILBIO
KOTOPBIX MOIKHO OCYIICCTBUTD CIIEAYIOIHIE

IpeBpalleHys, OaiTe Ha3BaHWs BCEM COCTMHCHMSIM.
KOTOpbIE YUacTBYIOT B 3,4 peaKiinsx:

F€303 —> FGC]3 — FGQ(SOJ,)} i
Fe(OH);—K;[Fe(OH)s ]

3akon [ecca. Tennosbie >PpheKTbl peakimii

CaMOIPOU3BOILHBIE U BLIHYKICHHbBIC IPOLECCHI.

[Ipuseaute npumep A0OaBKH, KOTOPAs MOKET OBITD
HCIOJIb30BaHa JIIs YCKOPEHHS TIPOLIECCOB CXBATHIBAHHA
¥ TBEPACHMS [IEMEHTA, KaK B padoTax pH HOPMabHBIX
TemmepaTypax, Tak M B paboTax MpH ITOHWKEHHBIX
TeMrepaTypax?

Jana peaxuust: HyOzp0 = HaOpo + %Ozm,

AH(;ﬁlezozA( k) = -187,02 xJIx/monb, AHygp, (H20 9x1)
= -285,84 kJIx/MOIb.

Paccunralite AH, DHIOTEPMUUECKOH W.u
HK3OTEPMUUECKOH SIBISICTCS 9Ta PeaKius’?

TemneparypHblii  KOdQQULUHCHT CKOPOCTH peakiuu
pageH 3. Kak W3MEHMTCS CKOPOCTb HTOH PeaKuuu MpH
[OBBILIEHHH TeMiepaTypbl oT 80 1o 130°C?

BbIUMCINTG  KOHCTAHTY — paBHOBECcHs —00OpaTUMOM
peaximu

2SO0y TO020) = 28031
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e
eci paBHOBECHAs KOHIEHTPALNA [s0,]=0.04 monb/i:

WEXOHBIC KOHIEHTPAIMH IHOKCHIA CEpbl M KHCIOpOLd '
COOTBETCTBEHHO paBHbl 1 MOJIL/IT H 0,8MoB/11.

2

PacTBopbl

YKecTKoCTh MPUPOIHBIX BOA

CtpyKrypa BoJbl. AHOMAJILHBIC CBOMCTBA BOJIBI.

CriocoOb! BEIPaXKEHHS KOHLIEHTPai pacTBOPOB.

PacueT M3MEHEHUsI KOHIEHTPALMK [1PH pasOaBieHuH |
pacTBOpA.

I'naparHast Teopust pacTBOPOB.

KosuratuBHble CBOMCTBA pACTBOPOB.

KonuuecTBeHHbIE XapaKTEePUCTHKU nporecca
3IEKTPOJUTHYECKOH UCCOTHALIMN.

Criocobbl  CMeIeHHs  paBHOBECHs — MPOLECCOB
37EKTPOJNTHUYECKOH JAUCCOMALINH. |

VY eioBUs HEOOPATHMOCTH HOHHBIX peaKmi. [

MoHnoe npou3seaeHue BOAbl.

BoaopoaHblil MoxaszaTe/ib.

Pacuer u3menenus pH no ©3MEHEHUIO KOHLIEHTpalHH
yoros H™ 1 OH".

Pacuer BenuuuHbl pH  pacTBOpoB  KHCJIOT M
OCHOBAHMH ¢ W3BECTHON KOHICHTPALIMEH.

[uaponus cosieil. MOJEKYIAPHBIE W MOJIEKYJIAPHO-
MOHHBIE YPABHEHHS THPOJIA3A.

JlpwoKkyluas cuijlia TH1posusa

OCHOBHBIE CIIYUAH THAPOIIN3a COJICH.

CrerneHb 1 KOHCTAHTa THIPOJIN3A.

VMamenenusi Benuuuubl pH  pacTBOpoB coned B
pesybTare FuApoIn3a

Bpimasenue B OCAAOK TIMAPOKCHIOB M OCHOBHbIX
coneli mpH OOMEHHBIX pPEaKLMAX MEXAY COMAMH €
FUAPOJIH3YIOIMMHUCH HOHAMH.

Umeetcst 20% pacTBOpP CEPHOM KHCIOTBI (d =1.17
r/mit). BBIUMCINTE MOJSIPHYIO KOHICHTPALHMIO cepHOH
KHCJIOThI B pacTBOpE.

HarucaTh ypaBHEHHME T[HApOJIM3a COIH K>SO3; npu
OOBIYHBIX YCJIOBUSIX U 1P HAIPEBAHUH. |

Kak yBenMuMTh CTENEHb FHAPOAU3A XJIOpH/A XpoMa
(111) B BostHOM pacTBOpe?

JlucrepcHbie CHCTEMBI.
[ToBepXHOCTHBIE ABJICHUS

KomioniHple  pacTBOpbl  (307H), HUX OTIHHHA  OT
UCTUHHBIX. CTPOCHUE MULEILITBI.

Hanucanne QopMya MHLET 30J€H, MOTyICHHbIX
KOHIECHCAIIMOHHBIM METOJOM B H3BECTHbIX yCIOBHAX.

Kak u3MeHserTcs noBepxHocTHas sHeprus ['nboca na
Mmek(pasoBoi  rpaHule TIpH pa3poOIeHHy  4acTHIL
aucnepcHoit dasbr?

Yem 00yCIIOBIEHBI THKCOTPOTIHbIC aBjeHus’

B TexXHOJOMMYECKOM  fIpolecce  MCHONB3YIOTCH
CHCTEMbI C PA3IMYHOM CTENEHbIO JIMCIEPCHOCTH HACTHIL Y
jucrepcHoit  daspl. TpeOyercss COKpaTUTh  BPEMA Ha
ocaxknenne npumecedl. Kakne aucrepcHble CUCTEMBI BBl
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BO3bMETE?

JlaitTe  XapaKTepUCTHKY M [PHBCIMTE [IpUMEPSI
ruapoQHIbHBIX U ruApoGOGHBIX TTOBEPXHOCTEH. Kak
MO’KHO TOBJIMSITH HA CMAuyMBaHHE niopepxHocTn? Kak 1
modeMy — TIOBEPXHOCTHOE — HATHKCHHE  3aBHCHT oT
TeMmIepaTyphb!’ .

B XxUMHUYECKOM cTakaHe HaxOAUTCs  pacTBOp
M3BECTKOBOM  BOIbL, Kakhe TOBEPXHOCTH  paslicid
CYIIECTBYIOT B 3TOH cucteme? Ha xakux MOBEPXHOCTSIX
OyayT  TPOMCXOJMTH  TMOBEPXHOCTHBIC SIBJICHMA,
Hanpumep, afrcopounn?

Kakye n3 Mepeduc/icHHBIX BEWECTB CIEyeT OTHECTH
x TTAB. TIMB? Creapar HaTpus, MacligHas KUCIOTa.
XJIOPHJI HATPHUsL, TIPOTIMJIOBBIH CIIUPT, HATPAT aMMOHNH,
ruipokapOoHaT Kajlblus

CriupThl 061a/1A10T 3HAYMTEIBHON TIOISPHOCTLIO. Ha
KaKoM 13 agcopOeHTOB OHU OyAYyT azcopOupoBaThCs U3
BOJIHBIX PACTBOPOB — HA HEMONPHOM aKTHBHPOBAHHOM
yrie? Ha cuabHOTMONSAPHBIX HOHHbIX azicopOeHTax THIIa
cynbata  Gapus,  KapOoHara kaspuus?  OTBeT
000CHYHTE.

2.1.2. Ilpomescymounad —ammecmayust 6 Gopye  3awumol KypCeogoil  pabomoi
(KypcoGoeo npoexma)

[TpomMexyTOUuHas aTTecTaluus B (GopMe 3aIuThl KypcoBOH paboTHI/KypcoBOTO POEKTA HE
IPOBOAUTCS.

2.2. Texywuit KoHmpoib
2.2.1. Ilepeuens (popm mexyuyeeo KOHMpOLL:

e 2 xourposnbnble padorsl (Nel —B 1 cemectpe. No 2 — Bo 2 cemecTpe);
e nammra 2 otuéros ro JIP (Nel —B 1 cemectpe, Ne 2 — B0 2 ceMecTpe).

220 Tunosbie KOMPOIbHLIC 340N POPI IMCRYUESO ROINPO-1A

Koutponshas padora Nel.
Tema KOHTPOILHOM paboThbl: «Bonpochl obIeH XUMHH»

HpI/IMep H COCTaB THUIIOBOTO 3alaHusl:

Bapuanrt 1

|. Tlpn obpaborke 15.0 1 cunymuHa — cinapa. COCTOMILIEIO M3 QJIIOMUHUSA W KPEMHUS
(CoTepIKaHHEM OCTaIbHBIX KOMIOHEHTOB npenedpeds), M30BITKOM pasGaBjieHHOW CepHOH
KHCoTh BBUACTWIOCH 16,8 11 rasa (H.y.). PaccunTaTh MacCOBYIO JIOJIO KPEMHHA B CILIABC.
(OTBeT NPUBECTH € TOUHOCTBIO 10 nesnoro 3Hadenust, Ar=27.)

2. Hamuuiute BRIPAKEHNE 3aKOHA ACHCTBUS MACC 1T CAEAYIOIUX PeaKiuil:

2805 + 02—28030y: CaOpy + COay—CaCOx¢m)

Kak W3MEHHTCSl CKOPOCTb PeaKkiliy 1pH TOHKCHNH temiepatypbi ¢ 56 °C 110 36 °C

(TemriepaTypHbIi KOYPOULHUCHT paBeH 3)7



3. KakoBa KOHHEHTpaLKsi THIAPOKCUI-MOHOB B PACTBOPE, HMCIOLLEM pH =067
4. Ha ocHOBaHMM TepMoOXHMUUecKkux ypasHenui (T =25 °C):

CuO(yy +CO,y = Cugyy + €Oy AH} =—121x]Jbx,
200,y + Oyyyy =2C05,y; A =566 KK,
2H2(l‘\ +02{F\ - 2H20([‘); AH; :'—_483761(}1)1(,

Paccuurarth CTaHAAPTHOE 3HAYEHKHE YHTAILIIMN PEAKIIH: CuOy + Hay = Cu ¢y + HaOpy
5. Hanmummmre B TPEX opMax: MOJEKYJISPHOM. MOJIHOH U COKpaleHHOH HOHHBIX popmax
ypapHeHus ruapoimza NapSiOsz, NPOTEKaroLIero: a) npnm OOBIUHBIX ycloBusX; 0) Ipu
Harpepanuu. J{aiiTe Ha3BaHHsA BCEM COCJIMHEHUSAM 110 HOMCHKJIATYDE NIOITAK, ykaxuTte Kiacce
COCITIMHEHHUH.
6. M306pa3uThb 2IeKTPOHHYIO (BOpMYyJly aroma jenesa. Onucarh ¢ MOMOLIBIO KBAaHTOBBIX
uncen coctosnue 3d' — sexrpona.

Bapuant 2

1. PaccunTaiite 3nauenue pH pactsopa, MojyueHHOTO NMPH CMCIICHUH 300 ma 0,010 M
pacTBopa rujapokcuaa Hartpus v 200 mi 0,0175 M pacTBOpa XJIOPHOH KHCIOTBL (PAacTBOPbI
CUUTATh WICATbHBIMU, ¢ = 1.) .

2. TIpouece, IpH CTAHTAPTHBIX YCJIOBHSX, IPOTEKACT MO YPABHEHUIO:

COyy+ Clyy <> COClyy. AHp = -1131]Dx

PaccuuTaiiTe Temreparypy, Mpy KOTOPOM HACTyMMT COCTOSHHC pPaBHOBECHA JaHHOH
CUCTEMBI.

Kyna cmelaercs paBHOBECHE &) NIPH HOBBIICHAN TEMIIECPATYPbI, 0) yBeauueHny o0bema
xjaopa?

3. KoBajeHTHast CBsi3b, 0Opa3oBaHHas I10 JOHOPHO-aKLENTOPHOMY MCXaHU3MY.
peaiu3yeTcs B [POJYKTAX PEakiii, CXeMbl KOTOPBIX UMEIOT BHIL ...

A](NO’;)@ + NH} ¢ Hzo(lﬂa) -
Al+NaOH g _p w6) =

JlonuuikTe ypaBHeHusl peakiuiil. JlaiTe Ha3Banus BCEM COCMHCHUSAM 110 HOMERKIIATYPE
UIOTIAK, ykaxuTe Kitace COeAMHEHU.

4. V1306pa3uTh HIeKTPOHHYIO (GOpPMYJTy aToMa Kaibius.

5. Hanvmure ypaBHEHMs XHMHUECKMX peakiui, DOATBEPKAAIOLIMX am(OTepHbIH
xapakrtep Sn(OH),

6. Hanmuyte B TPEX POpMax: MOJIEKYTIAPHOM, MOIHOH 1 COKpalEHHO| HOHHBIX (Gopmax
ypaBHenust ruaponusa cond NapSOs, MpOTEKaloero: a) npu OOBIUHBIX yCIOBUAX: 0) mpH
HarpeBaHHH.

KonTtponbHas padora Ne2.
Tema KOHTPOILHOM paGoThl: «BOIPOCH! IPUKIAIHON XHMUK

[Ipumep U COCTAB TUIMOBOTO 3ATAHNS:
Bapuanr |

1. noquy pAal Hallpﬂ){(CHI/lﬁ HauypHaeTcs ¢ JIMTUS, XUMHYCCKU MeHee aKTHUBHOI0, HEM
apyrue LICJIOYHbBIC NleTaﬂHb]?

2. JlONHINATE ypABHCHUE PEAKLHH U TO0EPHTE KOIPPUIMEHTBI METOLOM DJICKTPOHHOTO
Gaanca 1 HOHHO-3JIeKTPOHHOTO GajiaHca (METOI0M 1101y peaKiiui):

HNO, + HS » S+ ...+ ...
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Kakwe w3 ykasanueix Bemects:  HNO;  HoS, S moryT nposBIsTe  TOMBKO
BOCCTAHOBUTENIbHbIE CBOUCTBA U NIOUEMY?

3. IMopbepure KaTOMHOE M AHOJHOE TOKPBLITHA JUIS KOOalbTa. OnuiumuTe MpOLECCH
KOpPO3MH B KUCJIOH cpede ¢ pH = 2 B NpUCYTCTBUM KHCIOPOJA NPU HApYLICHAN IETOCTHOCTH
KaTOHOTO W aHOIHOIO HOKPBITHH.

4. B pesyspTaTe 3IEKTPOIM3a BOJHOIO PACTBOPa COJIM HEW3BECTHOrO METAJl1a B TCUCHUC
40 MUHYT Opd cuiie ToKa 3.5 A Ha KaroJie BbIISTUIIOCH 2.99 r uyucroro Meramia. Kaxkoit 510
METasIT . €CJIM BLIXOJL 10 ToKY paeH 100%?

5. HamucaTh ypaBHeHMs peakuuii KonjeHcauuu (enona: a) ¢ GopMatbACIHIOM; 0) ¢
YKCYCHBIM TbJCIHI0M; B) ¢ ALIETOHOM.

6. Hamucarh peakuuio cuHTe3d [MOJMBMHUIXJIOPUIA. YKa3aTh MOHOMED, CTPYKTYpHOC
3BeHO, cTerneHb nomumepusaiuu. CKOJIBKO CTPYKTYPHBIX 3BEHBEB BXOAUT B MaKpOMOJICKYIY
MOJMBHHUIIXJIOPHAA ¢ MOJIEKYIsipHOil Maccoit 350007

52 o
7. CUMBOJ OJIHOI'O U3 U30TOIIOB DJIEMEHTA 24 3 . YKaKHUTE YHCIIO NpOTOHOB, HEUTPOHOB B

SAPE. YACIO BJEKTPOHOB M Ha3BaHUC SNEMCHTA.

Bapuanr 2

1. Kakoii cTepikeHb U3 MEIH ((pO(Cu2+ /Cu) = + 0,34B) nnn kaaMust ((po(Cd2+ /Cd) = —
0.402B) 6yner BeITecHATh onoBo U3 1M pacrtBopa SnCly? Hanuiuure ypaBHEHHs BBITCCHEHUSA
0JI0BAa W3 PACTBOPAa B MOJEKYJSAPHOM H HOHHO-MONEKYIspHOM Buze. Tlponecc nporekaer ¢
BOJIOPOAHON AeTIoJIsApu3alueit

2. JlonMiuuTe ypaBHEHHUs peakuuii M 1100epute KOXPQUIHUCHTBI METOIOM WOHHO-
3J1eKTPOHHOIO Gasianca (MeTO10M MOJly peaKkLmi):

KMnO, + H,S + H;SO4 = MnSOy + KoSO4 + S + ..

3. T1pH »JIEKTPONU3E COJM TPEXBAICHTHOIO METallla TOK CHJIOH B 3 A B TEUCHHUE 2 yacoB
BbIgenna Ha katoxe 4,18 r Mmeranna. Onpenenurte, kako# 1o Meraml. Hanummre ypaBHEHHs
KATOJHOTO M aHOJHOTO IPOLECCOB, a TAKKe CyMMApHOE YpaBHEHHE IJIEKTPOJIM3A pacijaBa H
BOJIHOTO pacTBOpa kapOoHaTa HATPHUs € MJIATHHOBBIM aHOI0OM.

4. OCHOBHBIE METOAbI MOJY4YeHHs fonuMepoB. Hammunre peakouio  CHHTE3a
(peHoTPOPMATIBIAETHIHOTO HOJIUMEPA.

5. B ueM 3aKm0uaeTcsi 0COOEHHOCTb B3aMMOEHCTBHS METALIOB ¢ a30THOM KHCIOTOH?
PaccumTaiiTe ckonbko Mojell nutpara meau (II) obpasyercs mpu B3auMoJeHCTBIM 32 T MeaH ¢
KOHUEHTPHPOBAHHON a30THOM KUCIIOTOH.

6. B Tpu mpoGUpKH MOMECTH/IM CIIEAYIOIIHE BEIIECTBA: ALETHIIEH, nponaHo-1, rekcas.
Kak. npd noMoIM KakuX peakLud MOXKHO pPa3zIMiWTh HA3BAHHLIC BCLICCTBA. CocTaBuTb
ypaBHEHHS 3TUX PEaKiHi.

3 114 o
7. CUMBOJI OJIHOI'O U3 U30TOIOB DJIEMEHTa %3 . YKQOKUTE YUCII0 [MIPOTOHOB, HEUTPOHOB

B SUIPE. UHCJIO DJEKTPOHOB M HA3BAHHE JICMEHTA.
Baiyra oTueTa 1o gadopatopabiM padotam Nel.
Tewma oTueTa no JadbopaTopHbiM paboTam: «Bonpockt 00uIeH XUMUY
[TepeueHb TUTIIOBBIX KOHTPOJIBHBIX BONPOCOB/ 3a/1aHHil:
1. Bolpasute uepes KOHUEHTPALUH CKOPOCTH IIPAMOH i 0OpaTHOH peaKilni 1 KOHCTAHTY
pasHoBecus 1s cucrembl: PCls(r) < PCl; (r) + Cl, AH>0

Kyma cmecTdTcst paBHOBECHME NpH: @) TOBLILECHHH TEMICPATYPbL ©) TIOBbILIEHUU
JaBJEHUS; B) MOBbIenun koHuentpanuu Cla?
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2. Tlpu 60°C nHekoTopas peaxilis 3aKaHUMBACTCS 3a 13 munyr 30 cexyna. Ilpanumas
ol

TemIeparypHblii  KOAQGHUIHEHT CKOPOCTH peaklU{ PaBHLIM 5. paccuuTaiiTe MpU  KaKoH
TeMIIepaType peaKiius 3aKOHIUTCS 3a 6 4acoB 4 MUHYThI 30 cexyH.

3. HarmcaTs B MOJICKYJISIPHON, MOHHOH U COKPAIIEHHON MOHHOH dbopmax ypaBHEHHS
peaxuuu pactopeHnst Sn(OH), B KMCIOTE U LIEJIOH.
4. Hanucars  MONEKyJIspHble W HOHHBIE  (OPMBbI ypaBHEHUH  FUIPOJIA3A,

IpoTeKarouero B pactpopax cojeit: NaCN u Cu(NO3);. Kak MOXKHO YCHIMTh HJIH OCIA0NTh HX
TUAPOIA3?

5. HaruimmTe peakiuyro moaydeHHs ¥ popMmysry MHLEIIBL 30751 HOAUAA cepebpa ¢
0JIOKUTENILHBIM 3apPsiI0M KOJIOUMIHBIX YaCTHLL.
6. HarmumumTe BhIpaKeHHE /U151 KOHCTAHThI PABHOBECHS CHCTEMbL:

4HCl Oy < 2H2Oy+ 2Cly. AH, = -1 14.5x)1x.

B Kkakyro CTOpOHY CMEIIAETCs PABHOBECHE CHCTEMbI IIPH YBEIHICHIUH TeMIieparyphbl?

7. Kak usmenutes ckopocts B cucreme: Ha(r) +Clx(r) —2HCI(r) +Q;

a) OpM yMEHbIIEHMH [aBICHUs XJIOpa B cMCTeMe B 2 pasa; b) yBeauueHNU HABICHMS
Bojiopoja B 3 paza?

8. PaccunTaiiTe OTHOUIEHHE MOJSPHBIX KOHLIEHTPALMK HOHOB BOJAOPOAA B BOAHBIX
pacTBOPaX COJAHONW M YKCYCHOH KMCIIOT TpH  OJMHAKOBOH MOJISIPHOH  KOHLEHTpaLUU
YIEKTPONUTOB M OJMHAKOBOH TeMIepaType pPacTBOPOB, €CM CTCICHb JIMCCOLMALMHA HCl
coctapisier 92%. a CH;COOH - 1.4%.

9. [ToueMy MpM CMELIEHWH BOJIHBIX PAcTBOPOB Cy/bdara ajtoOMHUHUS U cyabpuaa
HATpPUS, @ TAKIKE PACTBOPOB HUTpPATa allOMUHMS 1 KapOOHATa Kalus B 0CAZ0K BBINA/ACT O/IHO H
10 %e BewecTso? OTBET IMOATBEPANUTE YPaBHEHUAMU PEAKIIHH.

10. HanucaTh ypaBHeRHUs Cle/lyIOMUX peakiuii B HOHHOH popme:

PbCl, + HCl —>
Cry (SO, )5 + NaOH —
11. Hanuumre cTpoeHne MHIEUIbLL HOARAA cepebpa npu n30bITKe HONAA KAUS. Kak
3apsiKeH 30J1b7
AgNO, +KI o —
HanuimuTe MOJEKYISpHOE YpaBHEHUE PEAKIMH [Uisl KPATKOro HOHHOTO ypaBHECHUA:
Ca®" + Si0s"— Ca SiO;

12. Onpenenuts pOH 0.4M pactBopa GochOpHOM KHCTOTHI, €C/TU CTENEHD AMCCONHALIAN
cocragssgeT 25%.

13. B ueM riaBHoe paziuuue MexILy IMylibenel u reem? Kakas U3 9TUX JMCHCPCHBIX
cucTeM 00s1a1aeT TEKY4eCThIo?

14. Bo CKOIBKO pa3 YBeIMUMTCS BeAHuMHa Sy, €cnu KyO 3 TBEpJOro marepuana co
cTopoHOit 1 oM pa3apoOHTh /10 KyOUKOB pa3MepoM B 1 MM.

15. Temmeparypsl (pa3oBbIX IEPEXOAOB U BOABI: by = 100 °C. tian. =0 °C. OOBsICHUTE,
[OYEMY OTH HapaMeTPbl CUMTAIOTCS aHOMATBHBIMH, B 4EM HPHYHHA 9TOH AHOMAIBHOCTH.

16. HanucaTh ypaBHEHHE THAPOIN3A XJIOPHIA ATIOMHHHAS B TUCTHIIMPOBAHHON BOJC H B
npupoHoi Boje. [IpUUHHBI NMOJTHOTO THAPOJIH3A COJICH ATIOMUHHMS TIPY UX PacTBOPCHHHM B
NPUPOAHON BOJIE.

17. YKecTkocTb BOABL. BUIbI KECTKOCTH. EAMHMLBI KECTKOCTH.

18. KakoBo comepKauue HOHOB KaJbLMsl 1 MarHus B I /Il, €CJH KaJlbLHEBas KECTKOCTD
BOJIBI COCTABIAET 2.5 MI-9KB./J U MarHueBas XecTkocTh 4.8 MIr-oKB./J1

3ammTa oTyera 1o gaboparopHsiM padotam Ne2.
Tema oTueTa 1o 1abopaTopHbIM padoTam: «Bonpocsl IPUKIATHON XHMHIY

1. Jlonuumre ypaBHeHns peakimil u roadepute KOOGHUUMEHTbI METOLOM HOHHO-
IEKTPOHHOTO Oatanca (METO10M 1Oy PeaK i ):
Fe(NOs), + HNO; (pas6.) — Fe(NO;);+ Ny +...
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2. Kakye peakiiuu OTHOCATCS K OKUCIUTEIBHO-BOCCTAHOBHTEbHBIM PEAKLIHsM?

2. Knaccudukanus oKUCINTENbHO-BOCCTAHOBATEILHBIX PEAKIIHH.

3. JlaiiTe ompe/esieHnsT NOHSITHSIM: OKMCIIHUTESb, BOCCTAHOBUTEb, MPOLECC OKHCICHUS,
MPOLECC BOCCTAHOBIICHUS

4. PaccraBbre KOY()PUIUEHTHI B ypaBHEHUY PCAKIINN:

__Ca,P,+ KMnO,+__H,0—_Cay(PO,),+__MnO,+ __KOH

3. OmHUM W3 OOIIMX XHMUYECKHX CBOMCTB METAIOB SBJIAETCS MX B3aUMOJICHCTBHEC C
kuciaotamu. [ToscHHTE, B YEM 3aKIIoYaeTest 0COOEHHOCTh B3aMOIEHCTBUS METAIIIOB € a30THOM
kucnoroit? PaccunTaiite CKOALKO MOJIEH HHTpaTa aMMOHHs 00pa3yeTcsl TpH B3aUMOACHCTBUM
54 r amroMubHs ¢ pa3daBIeHHON a30THON KHUCIIOTOM.

4. Metanabl. OCOOEHHOCTH METANIMUECKON CBSI3H.

5. Hanucatb CTpyKTYpHbIE (POPMYJIbI BCEX H30MEPOB IMEHTCHA.

6. JlecTpyKiusi TIOJMMEpPOB, ee THIbl. PaccuuTtath 0ObEM KHCIOPOJA, KOTOPbIH
HEOOXOAMM [UTS MOJHONW TepPMOOKMCANTEeNLHON gecTpykiun onuromepa (~HaC-CHp—)s no
YIJIEKUCAOTO ra3a u BOJbL.

7. HazoBUTE OCHOBHbBIC PEAKIIMHU, Je)KallMe B OCHOBE MOAYUYCHUS NOJIMMEPOB, TPUBCIUTE
IPUMEPBL.

Hanumiute ypaBHeHUs! peakiMd aJIOMUHUS ¢ HUTPATOM CBHUHHA, JK€JE3a ¢ HUTPATOM
MarHus.

8. HanummTe ypaBHEHUs peakiuii Martus ¥ cepedpa ¢ KOHUEHTPUPOBAHHOW CEpHOM
KUCJIOTOH ¥ paz0aBIeHHOM CepHOM KUCIOTOM.

9. Haszosute amoTepHble METAIbl, OOBACHUTE. B 4eM 3aKJIIOYaCTCs UX OTIMIHE OT
JAPYTHX METAIJIOB, IIPOUUTFOCTPHPYHTE OTBET MPH MOMOLIM XUMHYECKHUX PEAKIHH.

10. Oxapakrepusyiite paboTy raibBaHUYECKUX DJIEMEHTOB.

11. DAEKTPOIIM3 pacIlyIaBOB. DIIEKTPOJIH3 PACTBOPOB

12. Knaccudukaius KOppo3HOHHBIX MPOLECCOB.

13. YpaBuenue Hepucera.

14. TTonbepuTe MPOTEKTOP JUIs 3aLUThI U3ACINs U3 citaga Sn-Pb oT koppo3un B BOIHOM
pacTBOpE ¢ KUCIOPOAHOH Aenonsipusatneii; CocTapbTe ypaBHEHHs! IIPOLECCOB KOPPOZUHU.

15. AnoMUHMEBBIH KaOenb HAXoAUTCs B CBUHIOBOH oOosiouke. Cpena — BIIAKHbIA
Bo3ayx ¢ pH = 7. Uro Gymer koppoaumpoBarTh, MpH HapylieHuu obonouku? Harmimmre
YpaBHEHHSI DJIEKTPOJIHLIX TIPOLECCOB W CYMMapHOH peakuuu Kopposuu. CocTaBbTe CXeMy
Koppo3uonHoro I'.0.

16. Hanumure cxeMbl peakiuil OyraHa ¢ OpoOMOM U XJIOPOM.

17. Ha npuMmepe rporneHa NoKaxXuTe OCHOBHBIE XHMHUUECKUE PEAKIUH, XAPAKTePHbIE [T
AJKEHOB.

18. Ha npumepe OyTHHA-1 TOKQKUTE OCHOBHbIE XUMUYECKHE PEAKIIMH, XaPAKTCPHBIE IS
AJIKMHOB.

3. Metoauueckue MaTepHaJbl, onpeaeasioune npoueiypbl OUCHHBAHUS

[Mpouenypa MpoBeJAeHUST TMPOMEKYTOUHOM — arTecTallMd M TEKYIIEro  KOHTPOJIs
YCIEBAEMOCTH PErIAMEHTHPYETCS JIOKAIBHBIM HOPMATHBHBIM aKTOM, ONPEJAE/ISIONIAM [TOPAI0K
OCYUICCTBICHUST  TEKYLIETO KOHTPOJS  YCNEBAEMOCTH U NPOMEKYTOUHOM — aTTecTalky
00yUatomuxcs.

3.1 Hpoyedypa  oyenusanusi  npu  NPOGCOCHUU  RPOMEICYIMOYNOU  ammecmayi
obyuaiowuxca no ducyuniune ¢ opme dK3aMend wuiu  Oupgepenyuposannozo  sauema
(3auema ¢ oyenrou)
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HpomemyTquaﬂ arrecTalus 1o AMCLUIUIMHE B (I)OpMe 3K3aMcHa ITPpOBOAHTCA BO 2

cemectpe. Mcnonpsytorcs KpuTepuu W IIKana OLEHMBaHMUs, ykasaHHbie B 1.1.2. Ouenka
BBLICTABJIACTCS [IPEToaBaTesieM HHTErPaabHO [10 BCeM NOKa3aTesiM 1 KPUTEPHSIM OlIeHUBaHUS.

Huxe HPUBEACHDBI ITPAaBUJIa OIICHUBAHUSA (bopanOBa]—[m KOMITETCHUUH MO TI0KA3aTeso

OUEHUBAHHUSA «3HAHUIY.

YPOBeHb OCBOCHHKSA U OLICHKA

Kputepuii
» «3» «dx» «5»
OlLICHUBAHUA «2 3
(HeynoBJTeTB.) (ynoenersop.) (xopoiuo) (OTAHYHO)
3HaeT TePMHHbI W 3HaeT TEPMUHBI U
3HaHUe TEPMUHOR He 3naer onpeaeneHus:, HO | onpeaeseHus,
. 3HaeT TePMHUHbLI ¢ v
W Ofpe/iesieHui, TEPMUHOB U JonyckaeT MOKET KOPPEKTHO
o . onpeaesieHrs
MOHSTUH onpeaeneHum HETOUYHOCTH chopMynuposaTh
hopmyHpoBoK UX CaMOCTOATENBLHO
3HAET OCHOBHbBIE
He 3naer 3HaeT OCHOBHbIE
3aKOHOMEPHOCTH,
OCHOBHbIE 3HaeT OCHOBHbIE | 3aKOHOMEPHOCTH,

COOTHOLLIEHHS,
3HaHWe OCHOBHBIX | 3aKOHOMEPHOCT 3aKOHOMEPHOCTH, COOTHOLLEHHS, -
3aKOHOMEpPHOCTEH uu COOTHOLIEH M, APUHIMITLI P

N NMOCTPOEHMS
1 COOTHOLEHUM, COOTHOLIEHUS, TIPUHLIMTIBI MOCTPOCHUS N
N 3HAHWH, MOXKET
NPAHLHNOB NPUHLMHIIBI nocTpoeHus 3HaHUM, UX
. CaMOCTOSTEILHO UX
NOCTPOEHUA 3HaHWM MHTEpIpeTHpyeT
o NOJYYHTh H
3HAHUH U UCTIONb3YET
UCTNOJb30BATh
Ob6ném Obnanaer TBEPABLIM
) 3HaeT TOJbKO
OCBOEHHOTO He 3naer . M MOJIHbIM 3HAHUEM
. OCHOBHOM .
martepuana, 3HAUYUTEIILHON MaTeDHA 3HaeT marepuan marepuana
1ate
YCBOCHHE BCex yacTH p JMCUMIUTHHBI B JUCUMIIUHDL,
- JUCUMITINHBI, He .
JUAAKTUUECKHX marepuaiia 00BnéMme BajeeT
YCBOMJI €To
eINHKLL AUCUMIUTHHDI N JOMOJHUTE bHBIMH
peranei
(pasnenoB) 3HaAHHAMH

[TonnoTa orBeTOB

He naér orsersi
Ha

aér nenonunie

Jlaér orBeThbl Ha

Jlaér nonuble,
pasBEpHYTbIE

Ha NMpOBEPOUHbIE ~ OTBETHI HA BCE BOMPOChHI, HO He OTBCTbI Ha
D0bLHHCTRO
BOTIPOCHI BOTIPOCHI BCE - [TOJTHbBIC [IOCTABJIECHHbIE
BOMpPOCOB ,
BOTIPOChI
onyckaer
/lony B otBeTte B orBeTe
[paBunbHOCTD rpyOble ouInOKH
UMELOTCs UMeIoTCs
OTBETOB Ha MPH U3T0KEHUH , OtseT Bepe
CYUIECTBEHHbIE | HECYUIECTBEHHbIE
BOMPOCH oTBeTa Ha
OLIMOKH HETOYHOCTH
BORPOC
HMznaraer 3HaHus B
Mznaraer suanus ¢ | Msnaraer snanus o
HMsnaraet 3nanus : . NOrHYECKOM
. | HapywenusMu B | Ge3 HapyleHuii B
0e3 noruyeckoi N . 110C/1e10BaATENbHOCT
JIOrHHecKoi JOrHUecKkoi
MOCTIEA0BATEILHO H, CAMOCTOATENbHO
NOCNEN0BATENIBHOC | TOCEI0BATEIbHOC
N CTH MX MHTEpNpeTHupys u
YéTroCTb TH ™
aHanu3upys
W3J0KEHUA 1
Bbinonuser
UHTEpIIpEeTALMU He
OSICHAIOLLHE
3HAHUH WUTIOCTPUPYET Buiroauser Boinosanser
v CXEMbl TOYHO U
M3A0IKEHHE NOsICHAOUINE NOSCHSIOLLME
AKKYPAaTHO,
TOSACHSIOLUMHU CXeMbl ¢ CXEMbl KOPPEKTHO
packpblBas
cXeMaMH M ownbramu U MOHATHO
MOJHOTY
npumepamu

YCBOEHHBIX 3HAHWH
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Jlonyckaer ["'paMOTHO U TOYHO
HesepHo
HETOYHOCTH B ["'pamoTHO, U 110 u3naraert 3HaHus,
u3araeT u

M3I0KEHHH U CYILLECTBY. Jenaer
UHTEPNPETUPYET ) ) ’ ) )
UHTEpITpeTallMu M3J1aracT 3HaHUS | CaMOCTOATEbHbIE

3HaHUS .
3HAHWUH BbIBO/Lbl

Hioke IIPUBECJICHBI NpaBUja OUCHUBAHUA (t)OpMHpOBaHHH KOMIIETEHIIMHM 1O MOKa3aTes o

OUCHHUBAHHWA «HaBbIku HAYATBHOTO YPOBHA.

N Y poBeHb OCBOEHHS U OLIEHKA
Kpurepuit
«2» «3» «dy» «S5»
OLEHHBaHUs , .
(HeynOBNETB.) (ynomieTBop.) (xopoluo) (OTJINYHO)
Jlornyckaer
HaBbik rpy0Obie owudKy Honyckaer Jonyckaet
npu OLMOKH 11pH owundKY NMpu He nonyckaer
CaMOIIPOBEPKH.
BBINIOJIHEHHY BbIMOJHEHHH BBIMIOJHEHWH OLIMOOK MpH
KauectBo . N o
3a7aHUM, 3aJaHuil, 3alaHui, He BbITIOJIHEHUH
cpopMUPOBAHHBIX , .
HABLIKOB HapyLalne HapyuieH s HapyulatoLme 3aaaHuH
JTOTUKY JIOTUKM pelieHust | JOrUKY peLueHus
pelenns 3aiau
HaBbiky aHanmsa HcrbirbiBaer Henaer CamMocToATe/IbHO
pe3ysiLbTaToB Jenaer 3aTpyAHEHHUS C KOPPEKTHbIe aHanu3upyer
BBITOJTHEHHS HEeKOppeKTHbie | dhopmyupoBaHue BLIBO/1bI TIO pe3yJbTaThl
3a/1aHui, BBIBO/IbI M KOPPEKTHBIX pe3yibTaram BbIMOJHEHUS
pelueHust 3ajay BBIBOJIOB peLIeHH s 3aAa4u 3a/laHui
He moxer
Hagbiku MPOUILITFOCTPHPO Beinosinser Beimonuser BoirnosHser ,
npeacTaBleHus BaTh pelIeHUe NoSCHIOmNe MOSICHSIIOLIHE NOACHSIONULHE
pe3yiabTaToB 3apaun cXeMbl HeDOpeKHO | cXeMbl KOPPEKTHO CXEMbl BEPHO H
peleHus 3aaau NOSICHSTFOLUUMH 1 ¢ olMbKkamu Y MOHSITHO aKKypaTHO
cxemamu

3.2. Ilpoyeoypa  oyeHusanus — npu

I?])()()’()()GHLIZ{ I’I/)(),TIC,)I(’)"Hl()‘III()27 ammecmayuil

00YUAIOWUXCS NO QUCHURIUILE 6 (hopue 3auemd

IlpomexxyTouHas aTrecTaims 1o AUCHMIUIMHE B hopme 3auéTa poBoIMTCS B 1 cemecTpe.

Jlu1st oLleHHBaHUsI 3HAHME U HABBIKOB MCIIOJIb3YIOTCS KPUTEPHH M LiIKasa, yKa3aHHble m.1.2.
Huske nmpuBe/ieHBI NTpaBHIIa OlIEHUBAHHS (OPMHUPOBAHUSI KOMIETEHLUH N0 NOKa3aTelo

OLEHUBAHMS «SHAHUIY.

3HaHue TEPMHHOB H

YpoBeHb OCBOEHUS M OlieHKa
Kpurepuii ouennpaHus
He 3aureno 3auTeHo
He 3HaeT repmunoB u .
3HAeT TEPMUHbBI M OTIPCACICHUs

onpeaeneHui

onpeaeseHu, MoHsITHiA

3HaeT OCHOBHbIE 3aKOHOMEPHOCTH U

3HaHMe OCHOBHBIX
. He 3HaeT ocHOBHBIE
SHI(OHOMCPHOCTCM H
. 3aKOHOMEPHOCTH W COOTHOLLIEHUS, COOTHOLUCHUS, TPUHLMITB
COOTHOUIEHHH, . N
NPHHLKMBL TOCTPOCHUS! 3HAHUH MOCTPOEHUS 3HAHWH
MPHHLUMIIOB

OOBbEM OCBOCHHOTO
MaTepuana, yCBOEHHE
BCEX JIMAAKTHUUECKHUX

€AUHULL (Pa3aenoB)

He 3HaeT 3HauMTeIbHON YyacTu
3HaeT MaTepHasl JUCLIMITITHHbB
Marepuana AHCUHIITHHbI




ITonnora oTBEeTOB Ha
NPOBEPOUHbBIC BOMPOCHI

He paét orBerbl Ha GOABLILUHCTBO
BOMPOCOB

Jlaér oTBeTbl Ha OOJLIIMHCTBO
BOMPOCOB

ﬂpasun bHOCTb OTBETOB
Ha BOIIPOCHI

Jlonyckaer rpy0bte oHOKH rpu
M3/10’)KEHMH OTBETA Ha BONPOC

He ponyckaer omnbok npu
H3I0/KEHUM OTBETA HA BONPOC

YUETKOCTH U3ITOKEHUS U
UHTEPNPETALNUH 3HAHWH

Hsnaraer 3Hanug 0e3 JJOruyeckon
NnocCJIcA0BATE/IbHOCTH

Wznaraer 3uanus B NOru4eckoi
MOCNCO0BATEIIBHOCTH

He wrumocTpupyeT usiioxeHune
MOSCHSIOWUMH CXEMaMH,
PUCYHKAMU U MPUMEpPaMH

HnmocrpupyeT U3n0KeHHe
MOSCHAIOLIMMHU CXEMaMHU,
pUCYHKaMH U TTPUMEpPaMHu

HeBepHo n3jlaracTt u
UHTEPINPETUPYCT 3HAHHUA

BepHo w3naraet U HHTEPNPETUPYET
3HaHUA

Huxe NPUBCACHBI IIpaBujia OLCHUBAHWA @Ol)MHpOBaHHH KOMITETEHUMHN MO MOKAa3aTeso
olleHuBanus «HaBbIKH HaUanbLHOTO YPOBHS».

Kpurepuii olleHMBaHMs

VYpoBeHb OCBOSHUS M OLIEHKa

He 3aureHo

3a4TeHo

Hasbixu BbI60pa MECTOJIUK
BbITIOJIHEHUS 3a4aHHH

He moxkeT BbIOpaTh METOAUKY
BBITIOJIHEHNS 3alaHUR

MoskeT BbiOpaTh METOAMKY
BbINOJIHEHUS 3afaHUM

HaBbiku BbIOSHEHUS
3a1aHuM pasJn4yHON

He uMeeT HaBbIKOB BbINOJIHEHUS
yueOHbIX 3a1aHHH

MmeeT HaBbIKH BBIMOJHEHHS
yueOHbIX 3a1aHuit

CJIOXKHOCTH
Hagbixn camonposepk. JonyckaeT rpy0ble ondku rnpu
KauectBo BBIMONHEHUU 3aJaHUH, He noryckaer ownbxu npu
chOPMHPOBAHHBIX Hapyluatolue JOruKy petueHus BBITIOJTHEHWH 3a1aHWI
HABbIKOB 3aja4

Hagbiku ananuza
PE3YILTATOB BBIMOAHEHUS
3aJaHUH, peuleHus 3aaaq

Jlenaet HeKOpPpPEKTHbBIE BbIBOAbI

JlenaeT KOppeKTHbIE BbIBO/IbI

Hapbiku nipeacTapaeHus
pe3yNbTaTOB pelieHus
3aja4

[He MOoxKeT NpOUNTIIOCTPUPOBATD
pellieHHe 3a1aun NOSCHAIOMMHU
cXemMaMM, pUcyHKaMu

WasitocTpupyeT pelueHue 3aaauu
NOACHSIOLMME CXEMaMH,
pUCYHKaMH

3.3. llpoyeoypa

OUCHUBUHUM

npu

npoeedeHul

NPOMEINCYIMOYHO i ammecmayuu

00VHAIOUUXCS NO OUCYUNIUNC 6 (POPME 3AWUmMblL KYPCOGOU pabomsl (Kypcogo2o npoexma)

ITpoueaypa 3auThl KypcoBoi paboThl (KYPCOBOIO IMPOEKTa) ONpeesieHa JIOKAIbHbIM

HOPMATHUBHbBIM  dKTOM,

ONpCACAOINUM  TNOPSAJA0K  OCYIICCTBJICHUA

TEKYIIETO  KOHTPOJIA

YCIEBAEMOCTH U HPOMEKYTOYHON aTTecTallui 00yUarOIUXCsl.

IpomesxxyTounas

arrecrauus 1o

pPabOTHI/KYPCOBOTO IPOEKTA HE MTPOBOIMTCS.

JUCLUITIIHHE

B (Qopme 3ammuThl  KypcoBOi
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[Ipunoxenne 2 k paboueit mporpamme

HIudp HanmenoBanue qucuuimHb
b1.0.13 Xumust
Kon nHanpasnenus nmojaroroku /
A Hatp » 08.05.01
CIELUATBHOCTH
Hanpasnenue noarorosku / u 2
CTpOHMTENBCTBO YHHKAIBHBIX 3/1aHHUil M COOPYIKEHHMIA
CIENHATHLHOCTh

Haumenosauue OITOIT
(HarnpaBJIEHHOCTD / IPOQUIIL)

"oy navana peanmzanun OITOIT 2019
YpoBeHb 00pazoBanus CIIEIIMAIUTET

Dopma 00yuenwus Ovynas

"o pazpaborkn/o6HOBICHMS 2019

ITepevens yaeOHbIX H3aaHMIT B y9e6HO-MeTOIHIECKHX MATEpHAIOB

[leuarnpie yuebnbie uznanns 8 HTb HUY MI'CY:

KonaunuectBo
No | Aprop, Ha3BaHue, MECTO M3/1aHNS, 3ATENBCTBO, IO/ M3J1aHHA, KOJIMYECTBO | HK3EMILIAPOB B
n/n CTpaHHI] Oubnuoreke
HUY MI'CY
| Cunopos B. U., Tnaronosa E.E., Hukudoposa T.IT. O6was xumus. - M.: Usa- 192
Bo ACB, 2012. - 312 c.
" Finnka H. J1 3anaun w ynpaxuenus no o6weit xumuu. - M3, crep. - 100
~ | Mocksa: KHOPYC, 2012. - 240 c.

DJICKTPOHHBIE YUeOHbIC U3aHHS B HEKTPOHHO-OMOTMOTEUHBIX CHCTEMAX (OBC):

No ABTOp, Ha3BaHWE, MECTO U3/JaHMS, IOl U3JaHHUs, KOJIUYECTBO Ccbliika Ha yqe6Hoe U3JIaHUEC B

n/n CTPaHHUIL SBC
Cemenos W. H., ITeppunosa U. J1. Xumus. — CI16.: :
1 XUMU3IIAT, 2016. — 656 c. www.iprbookshop.ru/49800.
5 Kosanbuykosa O.B. Xumus. — M.: Poccuiickuii www.iprbookshop.ru/11429.
YHHUBEpPCHUTET Apy#Obl Hapoaos, 2011. — 156 ¢.
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[Tpunoxenue 3 k paboyell MporpamMme

Hudp HaumenoBanue JUCLHILIAHBI
b1.0.13 Xumusi
™ Ko )
0J1 HATIpaBJIEHUs! TOATOTOBKH /
1 Hatp ’ 08.05.01
CIelHaIbHOCTH
HanpasiieHne noaroToBKH / . .
CTpPOUTENBCTBO YHHKAJIBHBIX 31aHUH H COOPYKCHUH
CIIEIUATIBHOCTD

Haumenosaune OITOI1
(HarrpaBJIeHHOCTh / TPOQHIb)

l"oa nauana peanmsanun OITOT] 2019
YposeHb 00pa3oBaHus CreLMaJInTET
dopma 00yueHus OuHas
Tox pa3paboTKH/0OHOBJICHHS 2019

ﬂepeqeﬂb [Ip()(l)eCCH()HaJIbeIX 043 JAHHBIX U l/lH(l)()pM‘dlll/l()HHle CIIPABOYHBIX CHCTEM

HaumeHoBaHue

DneKTPOHHDIH aapec pecypea

«Poccuiickoe obpazoBaHney - defiepaibHbii NopTaj http://www.edu.ru/index.php

Hayunas snektpoHHas dubinorexa

http://elibrary.ru/defaultx.asp?

DnekTponHas 6ubanoTevHas cuctema IPRbooks http://www.iprbookshop.ru/

Poccuu

(Dejlepﬂﬂbl-laﬂ YHUBCPCUTETCKASA KOMIIbIOTEpHAS  CCThb

http://www.runnet.ru/

obpasoBatesbHbIM pecypcam”

UndopmanponHas cucrema "EanHoe OKHO joctyna K

http://window.edu.ru/

apxurexrype «Becruuk MI'CY»

Hayuno-TexHUUeCKHit  KypHai 110 CTPOUTE/ILCTBY 1

http://www.vestnikmgsu.ru/

Hayuno-TexHuueckas 6ubnuorexa HUY MI'CY http:/www.mgsu.ru/resources/Biblioteka/
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[Ipusoxenue 4 k paboueii nporpamme

L Hudp HanmenoBaHue nuciuumimab
b1.0.13 XuMmus
Kon nHanpasnenns noarotoku /
A Hanp a 08.05.01
CHEHUATBHOCTH
Hanpasnenue noarorosxu / , N .
CTpOUTENLCTBO YHHKATLHBIX 31aHUH H COOPYKEHHMIT
CIELMAIBHOCTD
Haumenosanne OTTOI]
(HanpaBJIECHHOCTH / PO UIIB)
["on navana peasmzaunu OITOIT 2019
YpoBeHb 00pa3oBaHust CrielHaUTeT
®opma 00yueHus Ounas
[0t pazpaborku/oGHoBneHns 2019

MaTepHaﬂbHO-TeXHH‘leCKOe H [IporpaMmmMHoe obecreyenne AUCHHITIHHDBI

OcHalleHHOCTb [Tepedenb AMLEH3MOHHOTO |
HaumenoBanue crieumaibubix .
v N N CIIELUANIbHBIX MTOMELEHUN 1 [IPOrpaMMHOro obecrneyeHms.
NOMELIEHUN U ITOMELLIE HU I . N
. NOMEeLEeHUH 115 PekBu3uTHI oaTBepIIaKOWEro
AJ1s CAMOCTOATENBHOM paboThi N
CaMOCTOATEILHOU paboThl JOKYMEeHTa




