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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienpto AMCUUIUIMHBL sBiIAETCS  (OpMUpOBaHHE AMATIEKTHKO-MATEPHATUCTUYECKOTO
MHUPOBO33PEHUS, BRIpaOOTKa HAYYHOTO B3TJIs11a HA MUP, (POPMHPOBAHNE COBPEMEHHOTO HAyYHOTO
OpeACTaBIeHUs O Marepuu U ¢GopMmax ee JBHKEHHs, O BELIeCTBE KaK OJHOM M3 BHUJIOB
JBIDKYILEHCS MaTepuu, O MEXaHU3Me MPEBPALICHUS XUMUYECKHX COCAMHEHUH, (HopMUpOBaHHS
3HAHUM, yCMEHUH U HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs TPO(GECCUOHATBHBIX 3a1a4

OcHoOBHBbIE 337]aul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (PyHJaMEHTAIbHBIX OCHOB XMMHUYECKON HAYKH;

JIaGopaTopHBIif MPAKTUKYM NPUBUBAET HABBIKA HKCIICPUMEHTAIBHON pabOThI U yUUT:

- O0BACHATH XUMUYECKHE CBOIICTBAa aTOMOB B 3aBUCUMOCTH OT CTPOEHUS UX JIEKTPOHHBIX
000J104CK;

- IpuMeHATh npuHuun Jle-IlaTense kK XUMUYECKUM PaBHOBECHSM;

- HCIIOJIb30BAaTh BEIMYMHBI KOHCTAaHT JMCCOLMALMU JJI XapaKTEPUCTUKHU CHIIbI
JJIEKTPOJINTA;

- UCIIOJIb30BaTh BEJIMYMHBI CTAHAAPTHBIX AJIEKTPOJHBIX IMOTEHLMAIOB JUIsl ONPEAEICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb IIOJIb30BaThCS 3HAUYEHUSAMU TEPMOJMHAMUYECKUX IOTEHLUAJIOB MJI1 OLEHKU
CaMOIIPOU3BOJIBHOTO IIPOTEKaHUS IPOLIECCOB;

- IPOU3BO/IUTH AHAIIUTUYECKHE PACUETHI

[TnanupyeMbIMH pe3ysibTaTaMyd 0OY4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHp MIaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C IUJJAHUPYEMBIMH pe3yJbTaTaMU OCBOEHHUS 00pa3oBaTEeIbHONW MPOrpaMMBI,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

PesynbpTarel 00yueHus O JUCIUILTUHE
Kon u Kox u
Haspanue (dhopmyIrpoBKa
OIIOII BO, (opmynuposka HHIUKaTOpa Koz
COKpaIIeHHOC KOMIIETCHIINHU JAOCTUIKCHUSA peE3YIIb q)OpMyHI/IpOBKa pe3yibTara
KOMITETEHIUH
Tara
15.03.06 OIIK-1 : Cniocoben OIIK-1.2k : P/1 3uanue | QyHIaMEHTaIbHBIX
«MexaTpoHuka | NpUMEHSTh Ucnone3yer pa3zieoB XUMUU B
u €CTECTBEHHOHAYYHbIE€ | €CTECTBEHHOHAYYHbIE o0BpeMe, He0OX0AUMOM
poOOTOTEXHUKAY» | M OOIIEHH)KEHEPHBIE | METOJBI M MOJICIH B JUTSL OCBOCHHUS
(b-MP) 3HAHMS, METOJIbI TEXHUYECKHUX XUMHUYECKUX OCHOB IIPH
MareMaTH4eCKOro MPUIIOKEHUSX, peueHuu
aHaJIu3a u BBIIETISIET po¢heCCHOHATBHBIX?
MOJICTTUPOBAHUS B KOHKPETHOE 3a1a4
npodeccuoHanbHOM COJCpIKaHNE B P2 | YMeHue | nenath npocteiinue
JeSITeIbHOCTH MIPUKIIATHBIX 3a7a9ax OLIEHKH M PAaCUEeThI IS
aHaJIN3a XUMUYECKIX
SIBJICHU B
UCIOJIb3yEMOU
amnmaparype u
TEXHOJOTHUECKHUX
rpoleccax
P13 HaBpik | BBINOJHEHWS OCHOBHBIX
XUMHUYECKHUX
J1a00PaTOPHBIX
onepanuit

B mporecce ocBoeHWS JTUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHMTAHUS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBIICHHBIC
B Tabmume 1.2.



Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnuTarteabHbIe 3a1a4H

DopMUpPOBaHUE LICHHOCT e

IeneBble OpUEHTHPHI

1 ®opMupoBaHUe rPAKIAHCKON MO3UIUM M TATPUOTH3IMA

Bocnuranue yBaxkxeHus K ICTOPUU U
kynsType Poccuun

rpa)I(Z[aHCTBeHHOCTL

KynbTypHast HIEHTUYHOCTD

2 ®opmupoBaHue TYXOBHO-HPABCTBEHHBIX EHHOCTEH

cpene

Bocnuranue 3K0I0ru4ecKoi KyIbTyphl U
[IEHHOCTHOTO OTHOIIEHHMS K OKPY’KaIOIEeH

Kuzup

OTBETCTBEHHOE OTHOIICHUE K

OKpYyXarouieu cpene u

o01ecTBy

3 dopMupoBaHHE HAYYHOTO MHPOBO33PEeHNs M KYJbTYPbI MbIIJICHAS

PasBurne no3naBaTeIbHOTO HWHTEPECA U
CTPCMJICHUS K 3HAHUSIM

CozupaTenbHblil TPy

AXTUBHAS KU3HESHHAS TTO3HUITHS

4 @opMupoOBaHMEe KOMMYHUKATUBHBIX HABBIKOB U KYJIbTYPbI 00LLIEHUSI

Pa3Butne ymenus apdextuBHo 00maThHCs
U COTPYIHHYATH

Bs3aumonomors u
B3aUMOYBaXKCHHE

I[I/ICIII/IHJ'II/IHI/IpOBaHHOCTL

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

JucuumnnuHa «XUMHUS» OTHOCHTCS K 4YacTh ydeOHoro miaHa biok 1 JucuumiuHsl
(Momynu). HducturiauHa Oa3upyercss Ha KOMIIETCHLHSX, C(OPMUPOBAHHBIX Ha MPEIbIIYIIEM
ypOBHE 00pa30BaHMUsI.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

O0bvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX €AMHHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) M HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0mmiast TpPy10€MKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTAKTHOH paboThI (Yac)
eMKOCTb
Cemectp
Haspanue ?))60 Pl\f_‘ Hacrs I/I(J'IOI/IqI)(O)C AynuTtopHas Bueaymu- CPC TTOTIZ:?
OIIOIT BO e VII P yAuTop TOpHast
HUS (3P0, (.E) Beero Taluu
03D0) o
nek. | mpak. | ma6. | [TA | KCP
15.03.06
Mexapomn@ 1090 | LB 1 2 37 | 18] o [18] 1| 0| 3 3
POOOTOTEXHUKA




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHOU NEATETLHOCTH M (POPMBI
Tekymero KouTpos st OO

Kox pe- Ko1-Bo yacoB, oTBeIeHHOE Ha Dopma
Ne HazBanue Tembl 3yJIbTaTa p
Jlex [pakr JIab CPC TEKyIIEero KOHTPOJIS
00yJeHHUs
BBenenue B AUCHUIIIMHY. Pl CobecenoBanue, 3amuTa

1 | Knaccel HeopraHHIeCKHX I P}IS 4 0 2 7 oT4eTa 1o JabopaTopHOU
COeIMHEHUIT > paboTte

2 ATOMHO-MOJIEKYJIAPHOE PI1, CoGecenosaue, 3ammau

cHIC PJI2, P13 2 0 2 7 OTYeTa 110 JJabopaTopHOH
y4 > pabote
CobecenoBanue,
CtpoeHune aTomMa 1 P11, peleHne 3a/1a4, 3aIuTa

3 | mepuonmueckas cucrema P/2, 4 0 2 7 OTYeTa I10 JabopaTopHOU

anemenToB /.. MenzaeneeBa P12, P13 pabore, 3amura
pedepara
Teopust pacTBOpPOB. Pl CobecenoBanue,

4 OCHOBHBIE 3aKOHOMEPHOCTH P Hz’ 4 0 4 7 peleHue 3a/1a4, 3aluTa
MPOTEKAHUS XUMHUECKUX P2 P,)I3 oT4eTa 1o J1adopaTopHOI
MIPOIIECCOB ? pabote
OKHCIUTENEHO- Pl CobecenoBanue,

5 | BOCCTaHOBHTENBHEIC 1 P I[Z’ 4 0 8 7 pellIeHHUE 337124, 3alATa
EKTPOXUMHUUECKUE I P’}B OTYeTa I10 J1abopaTopHOU
TIPOIIECCHI ? pabote

Hroro no Tadsuue 18 0 18 35

4.2 Conep:xaHue pa3aejioB U TeM JUCHUIVIMHBI (Moay.as) njass ODO

Tema 1 Bseoenue 6 oucyuniuny. Knaccol Heopeanuueckux coeouneHutl.

Conepxxanne Tembl: Benenwe B aucuurumany. lIpenMer, 3agadd W METOIbI XHMUH.
[Ipocteie u cnoxHble BemiecTBa. Kiaccudukanus MpoCThIX W CIOXKHBIX BemecTB. OKCHIBL
Knaccudukanust okcunoB. HeconeoOpasyromue u coneobpasyromue okcuanl. Kimaccudukanus
cojeoOpa3yromux oxkcujoB. [lomyueHne M XuMHYeckHe CBOMCTBa OKCHIOB. OCHOBaHUS.
Knaccudukanust ocunoBanuid. [lomydyeHue ocHoOBaHU. XHWMHUECKHE CBOWCTBA IIEJIOYEH,
HEPAacTBOPUMBIX M am@oTepHbIXx ocHOBaHui. Kucnorel. Knaccudukanus xucnor. Ilonydenue
KUCIOT. Xumudeckue cpoiicTBa kucior. Comm. Knaccudukanus coneit. Cpemnue, Kucibie,
ocHOBHBbIE coii. CrocoObl UX MONYYEHUs U XUMUYECKUE CBOICTBa. KoMIIeKCHbIE COeTMHEHUSI.
Wx oOpa3zoBanue U cTpoeHrEe. BHYTpeHHSS M BHEIIHASA Cepbl KOMITJIEKCHOTO coequHeHus. CBs3b
XUMHH C JPYTUMU HAyKaMH.

@dopMBI ¥ METOJIBI TIPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJOTUH: JIeKIIMOHHBIE 3aHATHSA: TPAAULIMOHHAS W aKTHBHAs JIEKIHUS C HCIOJIb30BaHHUEM
npeseHTanuii; JlJaboparopHele 3aHATHS: TabopaTopHas paboTa.

Bunel camocTosTenpHONW MOATOTOBKH CTYACHTOB Mo Teme: PaboTta ¢ muTepaTypoid.
[ToaroroBka k maboparopHor pabore: "Kiaccel HeOpraHWYECKHX COCTMHEHHH. XHUMHYECKUE
CBOICTBa OCHOBaHHM, coOJIel, KUCIOT" - OTBETHl HAa KOHTPOJIbHBIE BOMPOCHI M BBINOJHEHUE
yIpakHEHUH (HalMCaHUe TEOPETHUECKON YaCTH OTYETa) METOANICCKUX YKa3aHUI; MOIrOTOBKA K
OKCIIEPUMEHTAIHLHON YacTh PabOTHI.

Tema 2 AmomHo-moneKyiapHoe yueHue.



Copepxanne TeMbl: BemectBo. Buapsl xummueckux peaxkiuil. OCHOBHBIE NMOHATHS U
3aKOHBl XMMHHU. ATOMHO-MOJIEKYJSIDHOE y4deHHE. ATOMHas M MOJEKyJIspHas macca. Moub,
MOJISIpHasi Macca BEIECTBA, B3aMMOCBSI3b MacChl, KOJMYECTBA U MOJIIPHOW Macchl BELECTBA.
XUMUYECKUN IKBUBAJIEHT, ()aKTOP SKBUBAJICHTHOCTH, YUCIO SKBUBAJICHTHOCTH. DKBUBAJICHT U
MOJISIpHAsi Macca HKBUBAJIEHTA MPOCTHIX U CIIOXKHBIX BEIIECTB. 3aKOH 3KBHUBAJIECHTOB.

@opMbl 1 METOJBI MPOBEICHHS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUM: JIeKIIMOHHBIE 3aHATHA: TPAJAMLMOHHAs M aKTHBHAs JIEKLIMS C HCIOJIb30BAHHEM
npe3eHTauuii. JJabopatopHsie 3anaTus: 1aboparopHas padoTa.

Buabl camocTosiTeNnbHOM MOATOTOBKM CTYJIEHTOB IO TeMe: Pabora ¢ nureparypoi.
[ToaroroBka k maboparopHoil paboTe "3akoH SKBUBaJeHTOB. OmnpenesieHne MOJISIPHOW MacChl
HKBHMBAJIEHTa METauIa" - OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI (HAIIMCAHUE TEOPETUUECKON YacTH
0TYeTa) METOJIMYECKUX YKa3aHMI; MOATOTOBKA K SKCIIEPUMEHTAIILHOM YacTH paboThl.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema snemenmos [[.1M. Menoeneesa.

Copepxanue Tembl: OCHOBHBIE 3Tallbl U JAMAJIEKTUKA DPA3BUTHUS IPEACTABICHUI O
CyILLIECTBOBAaHUMU U CTPOECHHM aTOMOB. CTpOEHHE aTOMOB: PO, JIEKTPOHBI, UX 3aps] U Macca.
KBaHTOBBIN XapakTep U3IyYEHHUS U MOTJIOIIEeHUS 3HeEprun. Y paBHeHue [1nanka. KopnyckynspHo-
BOJIHOBOM Jyaliu3M MUKpodacTull. /[lyaqu3m 53JI€KTpOHOB W NPHUHIMI HEONPEIACICHHOCTH.
[Tonstue opbOurtanu. DiekTpoHHOE o0nako. KBaHTOBBIE 4uMCla: TIIaBHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CITMHOBOE KBaHTOBOE 4Kcii0. Dopma s-, p-, d-opOuTtaneii. DieKTpoHHasI
U DJEKTpOHHO-Tpaduueckass (GOpMbl CTpoeHHs artoma. [lopspoKk 3amoiTHEHUs AaTOMHBIX
opoutaneit. [lpunmun INaynu. [Mpunuun Hanmenbliel sHepruu (aBa npaBuia KiedkoBckoro).
[Mpunmun I'ynpa. [lepuonnueckuid 3axkoH .M. MenaeneeBa u ero TpakTOBKa Ha OCHOBAHUH
COBPEMEHHON TEOpPUM CTPOEHHUs aToMa. ATOMHO-MOJIEKYJISIPHOE yuyeHue. XUMHUYEKcas CBS3b U
cTtpoeHue BemiecTBa. OCHOBHbIE BUAbl XuMUueckoi cBsi3u. KoBanentHas cBs3pb. [lomsphas,
HENoJIsipHasi, MpuMepbl. JJOHOPHO-aKIIENTOPHBII MeXaHu3M 00pa3oBaHus CcBsi3u. HacklaemocTh
KOBAJICHTHOM CBSI3M, HAIIPABICHHOCTb. MOHHAs CB3b Kak MPENEIbHBIN Ciy4all IOJISIpU3ALUU
KOBaJGHTHOM  cBsizu. [ uOpummsanus  aToMHbIX — opOutanei. Tumbl  rUOpHUIM3ALUU.
IIpocTpaHCTBEHHOE PACIIOJIOKEHUE AaTOMOB B MOJIEKYJIaxX.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MPUMEHsSEeMble 00pa3oBaTeNbHBIC
TEXHOJOTHM: JIEKIIMOHHBIE 3aHATHS: JEKIIMOHHBIE 3aHATHS: TPAAULUUOHHAS U aKTUBHAS JIEKIUSA C
UCIIOJIb30BaHUEM TPE3eHTAllNi; Ta0opaTOpHBIE 3aHATHS: TabopaTopHas paboTa, peleHue 3a1au.

Buapl camocTosiTeNnbHONM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ nuteparypoi.
[ToaroroBka k nmaboparopHoit pabote " CTpoeHue aToma M MEPUOANUECKas CHCTEMa JIEMEHTOB.
XuMuyeckasi CBA3b U CTPOCHHE BellecTBA'" - OTBETHI HAa KOHTPOJIbHBIE BOMPOCH! (HamMCaHUE
TEOPETHYECKOM YacTH OTYeTa) METOAUYECKHUX YKa3aHW; MOArOTOBKA K SKCHEPUMEHTAIbHOMN
yacTu paboThl; HanucaHue pedepara « UMbl XUMHUYECKON CBA3M.

Tema 4 Teopus pacmeopog. OcHOGHblIE 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccoa.

Conepxxanne TeMbl: PacTBopbl. OCHOBHBIE OIpENENEHUS: PAcTBOpP, PACTBOPUTEIID,
pacTBOpeHHOe BemllecTBO. PacTBopuMocTh BemecTB. HachlmenHblii  pactBop. CrocoOsl
BBIPDAKECHMSI KOHLEHTpALMU pacTBOpoB. [mapartHas teopuss pactBopoB /.M. MeHnneneesa.
OHepretuka nporecca pacTBOpeHHUs. OCHOBHBIE IIOJIOKEHHUS TEOPUM DIIEKTPOJUTHYECKON
aucconnanuu. PaBHOBecHE B pacTBOpPax AIEKTPOIUTOB. DIEKTPOIUTAYECKAS TUCCOLMALINAS BOIBI.
Bydepubie cuctembl (kapOoHaT-ruapokapOoHaTHas OydepHas cucreMa MUpPOBOro OKeaHa,
nouBeHHbIe OydepHbie cucteMbl). ' naponus conei. Xumuueckas KMHEeTUKa U kaTtanu3. CKopocTh
XUMHUYECKON peakiuu. McruHHas n cpenHsad. PakTophl, BIUSAIOIINE HAa CKOPOCTh PEAKIUH.
Kunernyeckas knaccudukauusa peakuuid. [loHsTHE O mMOpsiIKe MOJEKYISIPHOCTH pEeaKLHUU.
KoHcTaHTa cKOpocTH peakuuu NEPBOrO MOPAIKA. 3aBUCUMOCTb CKOPOCTH PEAKIHUH OT
TeMneparypbl. AKTUBHBbIE MOJIeKYbl. [IoHsTHE 00 SHEprun aKTUBAaUK. YpaBHEHUE AppeHuyca.
[TonsiTue o kaTanu3e. MexaHu3M elCTBUSA KaTannu3aTopoB. [IoHATHE 0 XUMUYECKOM PAaBHOBECHHU.



CwMmeleHre paBHOBECHS ITPH U3MEHEHUU KOHIICHTPAIINH, TeMIepaTypsl, napineHus. [Ipunnun Jle—
[ITaTtenbe. OCHOBBI XMMHUUYEKCON TEPMOJAMHAMHUKU. 3aKOH COXpaHEHUs SHepruu. BHyTpeHHss
SHEPrus, TerioTa U pabora. MaremaTnueckoe BbIpa)KEHUE TEPBOrO Havajga TEPMOAWHAMHUKHU B
pasabix ycnoBusx (V=Const, p=Const). TeruoBoii 3¢ddexr peakumm. 3akoH ['ecca u ero
cieactBusa. CTaHnapTHbIE TEIJIOTHI oOpa3oBaHus W cropaHus. OOpaTuMble U HEOOpaTHUMbIE
npouecchl. GopMyIMpOBKa U MaTEMaTHUYECKOE BBIPAXKEHHE BTOPOrO Hayaja TePMOJIUHAMHUKU.
[Tonsitue 06 suTponuu. IloHATHE O TEPMOAMHAMUYECKUX NOTEHIMANAX. DHEprus | enbMrombia.
Oueprus ['n66ca. Ucnonp30BaHue 3TUX YHEPTHA U1 ONPEEIICHUs HAlIPaBIEHHOCTHU MpoIecca.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSEMbIEe O00pa30oBaTEIbHBIC
TEXHOJIOTHH: JIeKIIMOHHbIE 3aHATHSA: TPAJAULMOHHAS M aKTHBHAs JIEKIHS C HCIOJIb30BAHHEM
npe3eHTanumii; JlaboparopHelie 3aHATHS: TabopaTopHas paboTa, perieHue 3a1ad.

Bunel camocToATenbHONW MOATOTOBKH CTYIEHTOB 1o Teme: Pabora ¢ nutepaTypoi.
[ToarotoBka k mabopatopHbiM paboram "CnocoObl BBIpaKEHHE COCTaBOB PAcCTBOPOB.
OrnpezerieHre KOHIICHTPAUA PACTBOPOB METOAOM TUTpoBaHusA", "Peakiun monHoro oomena' -
OTBETHI HAa KOHTPOJIBHBIE BOMPOCH! (HAMMCAHUE TEOPETHYECKONH YacTU OTYETOB) METOAMYCCKHUX
YKa3aHUM; MOATOTOBKA K SKCIIEPUMEHTAIILHOM YyacTH paboT; peuieHue 3a1ad.

Tema 5 OxucnrumenvbHo-60CcCmMaHo8UmMeNbHble U INEKMPOXUMULECKUE NPOYECCHl.

Copepxanue Tembl: OKUCIUTENBHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). YpaBHuBanue
OBP. Tuner OBP. O6mue cBoiictBa MeTauioB. DopMbl HaXOXIACHUS METALIOB B TPHUPOJIE.
dwusnueckue cBoiicTBa MeTauioB. Kprucrammmaeckas pemerka MetamioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTayyioB. Pa3nuuue B CTPOCHHH BHEIIHEr0 HYHEPreTHUYECKOr0 YPOBHS y METAIOB U
HEMETAJUIOB. ATOMBI METAJIJIOB TJIaBHBIX U MOOOYHBIX moarpymi.llonyyenrne MeramioB u3 uX
coequHeHUN. XHUMUYECKHE CBOWCTBA METAJUIOB. ODJEKTPOXUMHYECKHH psijie HaNpsHKeHUH
METaJIJIOB. 3HAUEHHWE METAJJIOB B JKM3HU YEJIOBEKa. ODJIEKTPOJHBIE MOTEHIHUaAIbl. MexaHu3M
BO3HUKHOBEHHUS DJIIEKTPOJHOTO TMOTeHnuana. Bojopomueiii snextpoa. Psan cranmapTHbIX
AJNIEKTPOJIHBIX TOTEHIMAIOB MeTaioB. [ampBanmueckuit snemeHt. Omnpenenenue IC
rajibBaHnueckoro siementa Jlanuans-Axkobu. Konuenrpauuonusie nemnu, pacder I/AC mo
dopmyne Hepucra. Koppos3us meramnoB. Buasl koppo3uu. AHOIHBIE U KaTOAHBIE MPOIIECCHI,
MPOTEKAIOLIUE NP JIEKTPOXUMHUECKOW KOPPO3UU METAIIOB. BOIIPOCHI 3KOJIOTHUHU, CBSI3aHHBIE C
KOppo3uel MeTauioB. Mepbl 60pbObI ¢ KOppO3UeEl: aHOJHOE OKPHITHE (OLIMHKOBAHHOE JKEJE30),
KaTOJHOE TOKpBITHE (TyxeHoe jkene30). IIporekropHas 3ammra. OnekTponus. CyIIHOCTb
AIIEKTPOJIN3A. DIJIEKTPOJIU3 PACIUIaBOB M PAaCTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM AHOIOM.
3axonbl Gapanes. [IpakTudeckoe mpUMeHEHUE IEKTPOTU3A.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJOTUH: JIeKIIMOHHBIE 3aHATHSA: TPAAUIMOHHAS M aKTHBHAs JIEKIMS C HCIOJIb30BaHHUEM
MIPE3CHTAIIN; Ta0OpaTOpHBIE 3aHATHS: JabopaTopHas padboTa, pelieHue 3a1au.

Bunel camocToATenbHONW MOATOTOBKH CTYIEHTOB Mo TeMe: Pabora ¢ nuTepaTypoi.
[ToaroTtoBka k mabopaTtopHbiM padoTtaM " OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE peaKiuu',
"OnekTpoau3" - OTBETHl HA KOHTPOJIbHBIE BOMPOCH! (HAMMMCAHUE TEOPETUYECKON YaCTH OTYETOB)
METOJMYECKUX YKa3aHUM; OJrOTOBKA K SKCIIEPUMEHTAIbHON YacTu padoT; pelieHre 3a1au.

5 Meroauyeckne YKa3aHUs ISl OOYYAKOIIMXCH M0 M3YYEHHUI0O H Ppeau3aluu
AUCHHUIIMHBI (MOZYJIs1)

5.1 Meroanyeckne peKOMEHZANMHM O0YYAlIIMMCH 10 M3YYeHHI0 IMCHUIVIMHBI W 1O
o0ecne4eHn 0 CaMOCTOoSITeJIbHOM padoThI

CamocrosTenbHass paboTa BKIIIOYaeT paboTy ¢ yueOHOW M HayyHOW JUTEepaTypou Mpu
MOJATrOTOBKE K JIa0OpaTOpHBIM paboTaM, JIEKIMAM U K 3Kk3aMeHy. CamocrosTrenbHas paboTta
MPOBOAMTCS C LEJIblO: CHUCTEMAaTH3allMM M 3aKpeIUIeHUs, YIIyOJIeHHs W pacIIUpeHHs



TEOPETUYECKUX 3HAHUM M TPAKTUUYECKUX YMEHHH, MPUOOpPETaeMbIX CTYyJAEHTAaMH B XOJ€
ayJUTOPHBIX 3aHATHH; (OPMUPOBAHMS YMEHMH HCIOJIb30BATh CIELUANBHYIO JIUTEPATYpY;
pasBUTHs TO3HABATEJIBHBIX CIIOCOOHOCTEH M AaKTHUBHOCTH OOy4aromuxcs; (HOpMUPOBaHHS
CaMOCTOSITEJIbHOCTH MBIIIJICHUS, CIIOCOOHOCTH K CaMOPA3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U
camMopealM3ally; Pa3BUTUS HCCIENOBaTENbCKUX yMeHud. CamocrositensHas pabora mpu
U3y4EHHUH JUCLUILIMHBI IOJIpa3/ieNsIeTcsl Ha TpU BUJA: 1) ayauTopHas caMocTosATeNlbHas paboTa
(BpImoONIHEHUE J1TabopaTopHBIX paboT); 2) camocTosATeNbHas paboTa TMOA  KOHTPOJEM
npernojiaBaTess (IUIaHOBbIE KOHCYNIbTAIUM, 3a4€T); 3) BHEAyIUTOPHAsI CaMOCTOsTeNIbHAs paboTa
IPU BBINOJIHEHUHM CTYAEHTOM JIOMAllHUX 33JaHUil y4eOHOro M TBOPYECKOIO XapakTepa
(moAroTroBKa K JIEKLUSAM, MHIMBUAYaJbHbIE pabOThl MO OTAEIBHBIM pa3jieiaM COAEp)KaHUs
JUCLIUIUINHBL, TOATOTOBKA K 3a4ETY).

JU1s TOArOTOBKY K JIAOOPATOPHBIM 3aHATUSAM HEOOXOAMMO MCIOJIb30BATh METOJUYECKUE
yKa3aHUsl K BBINOJHEHHUIO JTAOOpAaTOpHBIX paboT. Kakaplil pasnen MeTOJMYecKuX YKa3zaHHi
3aKaHYMBAETCSl ITIEPEYHEM KOHTPOJIBHBIX BOINPOCOB, HAa KOTOpPblE HEOOXOAMMO OTBETUTh
NUCHbMEHHO M O()OPMHUTH B OTYET B BHJE TEOPETUUECKOH ITaBbl K KOHKPETHOU J1abOpaTOpHOM
pabote (I'maBa 1 TeopeTrnueckas 4yacTs).

CryneHT 3aluiaeT OTYeT HHAUBUAYAIbHO.

JIOoIyCKOM K BBIITOJIHEHHSI JIAOOPATOPHBIX PalOT SIBJIAETCS IPOX0KICHHE HHCTPYKTaXKa 110
TeXHHMKe Oe3omacHocTH (1-e 3aHsATHE) U 3HAHUE TEOPUU U XoJa 3KcnepuMeHTa. CTyIeHT AOKEH
ObITh FOTOB K KaXJOMY 3aHSATHIO - BBIIOJHSET TEOPETUYECKYIO YacTh M 3alllMINAeT ee Mepes
IIPOBEJICHUEM dKCIIEpUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JIaGoparopHas paboTa BBINOIHAETCS CTYI€HTOM B ayAUTOpUH. Pe3ynbTarel 1abopaTopHOi
paboTel oQopMIISIIOTCS B BUAE OTAeAbHOM TInaBbl (I'maBa 2 OKcliepUMEHTalbHAs YacTh).
OKclepUMEHTallbHasl 4acTh BKJIIOYACT XOJ pPabOThl, pe3yibTaThl ONbITa (MOATBEPKAAOTCA
XUMHYECKIMH PEAKIUIMH, pacyeTaMu ), HaOJIFOICHUS ¥ BHIBOIBI.

JIaGoparopHas paboTa pa3dUBaeTCsi Ha HECKOJIBKO ATAIIOB:

| - Kamepanbhblii aTan | (mi1aHupoBaHue) - a) HIOCTaHOBKA LieJiel U 3a71a4 padoThl, 10100p
JUTEpaTypbl U HANHCAHWE TEOPETUYECKOM 4YacTH OTYETa, C MCIOJIb30BAaHHMEM KOHTPOJBHBIX
BOIIPOCOB IO TeMe; O) COCTaBl€HME IUIaHAa padOThl (MPEAYCMOTPEHHOTO METOIUKOi); B)
NOJIy4EeHHUE JIOMYCKa K BBIITOJHEHHIO Ja00paTOpHOil paboThI.

Il — Kamepanbubiii 3Tanm 2 (9KCHEpUMEHTAIbHBIN) — a) BBINOJIHEHHE pPadoT
(IpelycCMOTPEHHBIX METOJIUKOM); 6) 00paboTka pe3yslbTaTOB aHAIUTHYECKOTO OIpe/esIeHUs
(BBIpa’k€HUE PE3yJIbTaTOB Yepe3 KOJ-BO, MAacCy, KOHIIEHTPAIUIO, MAaCCOBYIO JIOJIIO BEIIECTBA U
np., COINIaCHO METOJHMKE); B) NMPOTOKOJIMPOBAHUE HAOMIOJeHUH, (HOpMYIMpPOBKA BBIBOJOB; T)
MOJIFOTOBKA OTYETA.

Il — 3amuTa oTyeTa (MHAMBUAYAIBHO).

KoHTpoJsibHbIE BONPOCHI 17151 CAMOCTOATEIBHOM OlIeHKH Ka4eCTBa 0CBOeHUsl YueOHOo
AUCHMILTUHBI

Yro takoe okcuabl? Kak ux kiaccu(uuupyroT o XMMUYECKHM CBOMCTBaM?
Uto Takoe TuAPOKCHIBI?

Knaccudukanus ruipokcuos.

UTto Takoe OCHOBHOCTh KUCIIOThI, KUCIOTHOCTh OCHOBAHHUS?

Haiite onpenenenue conu. Knaccuduxanus comnei.

Kaxkune KucioTel 00pa3yroT KUCITbIE COTH?

Kakue ocHoBaHus1 00pa3yroT OCHOBHBIE COIH?

XUMUYECKUI PJIEMEHT, aTOM, MOJIEKyJ1a?

ITpocTsie u clloKHBIE BelecTBa?

10 Xumuyeckue GopMyIibl BeIecTB?

11. 3akoH MOCTOSIHCTBA cOCcTaBa?

12. OtHOCHTETbHAS aTOMHAs ¥ MOJICKYJISIpHAst Macca, MOJIsIpHast Macca?
13. [Moctosinnas ABoraapo?

CoNoOARWNE



14.
15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.
34.
35.
36.

37.

38.
39.
40.

41.
42.

43.
44,
45.
46.
47.
48.

ITepuoanueckuii 3akoH Menneneesa?

3akoH ['eii-JIroccaka?

3akoH ABoraipo?

MousipHblii 00beM raza?

VpaBuenue Knaitnepona?

VYpaBuenue Menpeneena?

Hanummre moyHbIe 371eKTPOHHBIE KOH(UTYPAIIMHA ATOMOB JIEMEHTOB C ITOPSIIKOBBIM
HoMepoM 17 u 25.

HanummTe 31eKTpoHHBIE KOH(DHUTYpAIMK aTOMOB XJI0pa ¥ Mapranna u nouos Cl” u Mn?",
Hanummre snekTpoHHyI0 KOH(pUTYypanuio atToMoB Gochopa u BaHagus. SABistoTcs u
OHM aHayioramu?

Hanummre 351eKTpoHHYI0 KOH(MUTYpalio OepHUINs U YKaXKHUTE JIeMeHThI-aHanoru. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUYEHUEM HOMEpa repuoja’?

[TpuBenute 351eKTPOHHYIO KOHUTrypanuio kanus. [Tokaxure, kak U3MEHSIOTCS CBOWCTBA
3JIEMEHTOB MEPHOA, B KOTOPOM HAXOIAUTCS KAJIUH.

Hanumure snekTpoHHbIe KoHGurypanuu atoMos Fe u F, a Taxoxe nonos Fe?', Fe3* u F-.
YKaxkuTe, Y KAKHX U3 HIDKE IPUBEICHHBIX MOJICKYJI XUMUYECKHE CBSI3U HMCIOT
nossipHbli xapakrep: Fz, CO, Ha.

VYKakuTe nociae10BaTeIbHOCTh BO3PACTaHUS 3JIEKTPUUYECKOI0 MOMEHTA JUIONS Y
cessei: B-N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJCHTHOCTH Hoaa u (pochopa B OCHOBHOM U BO30YKICHHOM COCTOSTHUSIX.
VKaxuTe MEXaHU3M 00pa3oBanus cBs3eil B none ruapokconns HzO". Kakyro
BaJIECHTHOCTh UMEET KUCIIOPOJI B ITOM HOHE?

Kakyto npoctpaHcTBeHHYIO KOHpHTypaiuio uMeroT Mojiekysbl BaClz, PbClo, PbCls, Bro,
AsHz3, HoTe, CF4, GeHa, PCls, SBre? Kakue u3 3THX MOJIEKYIT MOJISAPHBI?

OcHoOBHBIE CBOMCTBA MPOSBIISET BHICIIUI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapusl,
yraepona?

Kak u3MeHs0TCcsl CBOMCTBA THAPOKCUAOB, 00Pa30BaHHBIX METalIaMU TJIaBHOM
noarpynmnsl Il rpynmnsl, npu yBenu4eHUU 3apsija siipa aToMoB?

W3menuTcs nu cBoiictBa BemiecTs B psiiy NaOH — Mg(OH)2 — AI(OH)3?

Uewm o0ycoBneHa amioTpomnus’?

B gewm 3akmrogaroTcst cBoiicTBa aM(pOTEPHBIX THUIPOKCHUIOB?

Uemy paBHA MOJISIpHAsT KOHIICHTPAIUS YKBUBAJICHTA, MOJIIPHAs KOHIICHTpAIus u TUTp 20
% pacTtBOpa cynbhaTa Maruus’?

Kaxoif 06beM pacTBOpa cepHOil KMCIOTHI TIIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii nodeit
H2SO4 88 % Hamo B34Th I MPUTOTOBIEHUS pacTBOpa KUCIOTH 00bemMoM 300 oM,
mwiotHOCTHIO 1,3 T/eM®n Maccoroit moneit HoSO4 40 %?

B BozHOM pacTBope crynenyaro auccoruupyet: K2SOs, KaS, H2S, Na2SOs.

Peakuun noHHOrO0 0OMEHa UAYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTtaBbTe MOJIEKYISIPHOE U NOJIHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHmHI0: CO3%> + 2H" — CO; + H0.

Heiirpanenyto cpeny umeer BoaHbIi pactBop: NaNOsz, FeSOas, NazS.

KuCIOTHOCTD MOYBBI MOKHO yBEIHUUTh BBeneHHe pacTBopa: NHaNO3z, NaNOs, NaCl,
Na2SOa.

Kakwue pactBopsl HazbiBatoTcs 0ydhepHbiMu? [IpuBennure npuMepsi.

Yro Takoe OydhepHas eMKOCTb, U OT KaKuX (haKTOpOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHMU3M ACHCTBUSA OyPEepHBIX CUCTEM?

[TpuBectu ypaBHeHus i pacueta pH OydhepHBIX pacTBOpPOB.

KaxoBo 3nauenue 0ydepHbIx cuctem?

Beruncnuts pH hopmuatHoro 6ydepHoro pactsopa, B 111 KOTOPOTO COAEPKHUTCS 11O
0,IM HCOOH (K = 1,8%10%).



49.

50.

51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.

78.
79.
80.
81.

82.

83.

84.
85.

86.

87.
88.
89.
90.

Boraucnuts pH anerataoit OydepHoii cmecu, conepxkaieit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%10).

BrruucanTs MOJIIpHYIO KOHIIGHTPALIUIO pacTBOpa MypaBbUHOM KUCHOTHI, eciii pH =3, a
Kuwe = 1,8%10.

I'uaponu3s npotekaet npu pactBopenuu B Boje: CaBrz, Ba(NO3)2, NaxSOs, AICIz?
Bopa. CBoiicTBa BOOEL.

OCHOBHBIE XapaKTEPUCTUKU PACTBOPOB.

[Tpoueccel, mpoTeKaroLue NPy PaCTBOPEHUH, TEIIOBOM 3((HEKT pacTBOPEHHUS.
Teopus 3MEKTPOIIUTUYECKON JTUCCOLHAITIH.

Crenenp AMCCOLMALINH.

CuIbHBIC U CITA0BIC DIICKTPOJIUTHI.

KoHncranTta nqucconuanuu. 3akoH passeaeHus OcTBanbpia.

3aKO0H 3JIEKTPOHEUTPATBHOCTH PACTBOPA IJEKTPOJIUTA.

HNonHoe npousBeieHue BOIbI.

Bonxopoanslii mokasaress.

OHeprusl.

BnyTtpennss sHeprus.

Ternora.

Pabora.

IlepBoe HauaIO TEPMOJUHAMUKH.

3aK0H YKBUBAJICHTHOCTH TEILJIOTHI U PAOOTHI.

OHTaJIBNHUS.

TernoBoii 3¢ (heKkT XUMUIECKOH PeaKIHH.

3akoH ['ecca.

DHTpONHSL.

Bropoe Hauano TepMOIMHAMUKH.

CBoOopgnas sHeprus ['m60ca kak KpuTepuil HaIPaBICHHOCTHU IMPOIIecca.

CKOpOCTh XMMUYECKOHN peakuu. 3aBUCUMOCTb CKOPOCTU XMMUYECKON peaKuu OT
KOHIICHTPAIlUU Pearupyronmx BEIecTB.

KoHcraHnTa ckopocTH peakiiuu. MoJeKyIsipHOCTb U MOPSIA0K PEAKIINH.
Karanntrnueckue peakiiuu. ' OMOreHHBIN U T€TEpOTreHHbBIN KaTallu3.

3aBUCUMOCTbh CKOPOCTH XMMUYECKOW PEaklMM OT TeMIeparypsl. TemepaTypHas
3aBUCUMOCTh KOHCTAHTBI CKOPOCTH PEAKIIUH.

DHeprusi akTUBallUU XUMUYECKOU peakiuu. Teopusi akTHBUPOBAHHOTO KOMILIEKCA.
Xumuueckoe paBHoBecHe. KoHcTaHTa paBHOBECHS.

®akTopsl, BIUOIINE Ha cMenieHue paBHoBecus. [Ipunuun Jle-I1latense.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIC peakiuu. [IpuBenute npuMepsl TUITMYHBIX
OKMCIIUTENEN U BOCCTAaHOBUTENIEN.

PaccraBbTe K03 PUIIEHTHI B ypaBHEHUAX, TPUMEHUB METO/I SJIEKTPOHHO-UOHHOTO
6ananca: a) KoCroO7 + HaS + HaSOs4 — Cra(SO4)3 + S + KoSO4 + H20; 6) Ag +
HNO3z(kon1r) — AgNO3 + NO2 + H20 YkaxuTte OKHCIUTETh U BOCCTAHOBUTEIT.
I'ne pacnosioskeHbl METaJUIbl B IEPUOAMYECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB
JA.N.Menneneena?

KakoBbl 0COOEHHOCTH CTPOEHHUSI aTOMOB METAILIIOB?

B uéMm paznudnie B CTpOEHNH BHEIIHETO YHEPTETHYECKOTO YPOBHS Y METAJJIOB U
HEMETaJIOB?

CKOJIBKO HapY>KHBIX DJICKTPOHOB UMEIOT aTOMBI METAJIJIOB TJIABHBIX M TTIOOOYHBIX
noarpynn?

B kakux popmax MOryT HaXOJUTHCSI METAJUIbI B IpUpoe?

Kak yctpoena kpucraminyeckas pereTka MeTaaaoB?

KakoBbl ¢puznueckue cBoicTBa METaIIOB?

Kak MO>XHO MOJTYyYUTh METAIIIBI U3 UX COCTUHEHUN?



91. Kak BenyT ce0st aTOMBI METAJJIOB B XUMUYECKHX PEaKIUsIX U moyemy?

92. Kakue CBOICTBA — OKHCIIUTEINICH UM BOCCTAHOBUTENICH — TIPOSIBIISIIOT METAJLIBI B
XUMHUUYECKHUX PEAKIMSIX?

93. Pacckaxxute 00 3JIEKTPOXUMHUYECKOM Psijie HAPSKEHUH METaIlJIOB.

94. TlepeuncnuTe peakiuu, B KOTOPbIE MOTYT BCTYIATh METaJLIbI.

95. KakoBo 3HaueHuE METAJUIOB B )KH3HU YeJoBeKa?

96. Brruucnure TemmepaTypy 3amep3aHusi BOAHOTo pactBopa pu6o3sl CsH100s ¢ maccoBoit
nonen 3%.

97. Beruucnute maccy pu6o3sl CsHi100s, koTopyto cneayet pactBopuTh B 180 T BObI, 4TOOBI
MOJY4YUTh pacTBOP ¢ Temiieparypoit kunenus 100,1°C.

98. Kakoii u3 pacTBOpOB 00a1a€T OOJIBITUM OCMOTHYECKUM JaBJICHUEM: coepskamtuii 0,2
moib AlCI3 mimu 0,2 mosts CeH1206 B 1 1m® pactBopa? Crenenp nuccormaruu AlCl3
paBHa 0,75.

99. Beruncnute TeMiiepaTypy 3aMep3aHusi BOAHOTo pactBopa pu6o3bl CsH100s ¢ maccoBoii
nonent 3%.

100. Berauciure maccy pu6o3sl CsHi100s, koTopyto ciaeayer pactBoputh B 180 r BoAbI,
YTOOBI ITOJIYYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.
101. Kaxoit u3 pacTBopoB 00J1a1a€T OOJIBITUM OCMOTHUYECKHUM JIaBJICHHEM:

conepxamuii 0,2 Monb AlCl3 mmu 0,2 mons CeH1206 B 1 v pacTBopa? Crenens
nuccormarnuu AlClz pasna 0,75.

102. CocrtaBbTe cXeMy ralbBaHMYECKOTO 3JIEMEHTA, B KOTOPOM JJIEKTPOIaMHU
ABIIIOTCS MarHueBasi U LIMHKOBAS MJIACTUHKH, OMYIICHHBIE B PACTBOPHI X HOHOB C
aKTUBHOHW KOHIIeHTparwen | monw/n? Kakoil Metait sBisieTcss aHOIOM, KaKOi Katogom?
Hanumure ypaBHEHUE OKHCIUTEIBHO-BOCCTAHOBUTEILHOM pEakilny, MPOTEKAroIIel B
3TOM TaJIbBAHMYECKOM dJIeMEHTE, ¥ Bhrauciaute ero J/(C.

103. MarHueBy1o IJIaCTUHKY OIYCTHIIM B PacTBOP €ro coiiu. [Ipu 3ToM 311eKTpoIHBIiHi
MOTEHIMAJ MarHus OKa3aJyics paBeH — 2,41B. BerauciuTe KOHIICHTPAIWIO HOHOB MarHUS
(B MoJIB/1M).

104. CraHapTHBIN 1€KTPOAHBIN NOTEHIMANl HUKEN Oouiblie, yeM KobasbTa.
W3MeHHTCS 1M 3TO COOTHOLIEHUE, €CIM U3MEPUTh OTEHIMAI HUKENSI B PACTBOPE €T0
noHOB ¢ KoHIeHTpanuen 0,001 Moib/11, a MOTeHIHABI KOOAIbTa — B PACTBOPE C
koH1eHTpanuei 0,1 Mmonb/n?

105. Kak npoucxonut armochepHas kopposus cranu? Hanummre 31eKTpoHHbIE
YPaBHEHHUS aHOJHOTO M KaTOJHOTO ITPOLIECCOB.
106. Kak npoucxoaut Koppo3us IMHKA, HaXOSAIIET0Cs] B KOHTAKTE C KaJMHEM B

HENTPaJIbHOM U KHCJIOM pacTBopax. CocTaBbTe AIEKTPOHHBIE YPABHEHUE aHOJHOTO U
KaToJIHOTO TporieccoB. Kakoit cocTtaB MpoayKToB KOPPO3UuU?

107. MeJlb He BBITECHSET BOAOPOA U3 pa3daBieHHbIX KucioT. [louemy? OnHako, eciau K
MEJHOM IUIACTHHKE, OITYIIIEHHOW B KUCJIOTY, IPUKOCHYTHCS IMHKOBOM, TO HA MEAU
HauuHaeTcs: OypHoe BblJieneHue Bogopoaa. OObsSCHUTE 3TO SIBIEHHE, COCTABHB
YpaBHEHHE aHOJHOI'0 U KaTOJHOTO IpoleccoB. Hamumure ypaBHEHNE NPOTEKAOIIEH
XUMUYECKOU PEAKLIUHU.

108. K kakoMmy THIy HOKpPBITHI OTHOCATCS OJIOBO Ha CTaiu U Ha Meau? Kakue
npolecchl OyAyT MPOTEeKaTh MPU aTMOC(HEPHOI KOPPO3UH Ty KEHHBIX
(OJIOBSIHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTpaIbHOU peakiuu cpeabl 1 298 K?
Hanumnre ypaBHEHUE KaTOAHBIX U aHOIHBIX PEAKIUH.

109. [TpuBenuTe mpuMepsl KATOAHBIX U AHOJIHBIX MOKPHITUH /Ui KoOanbTa. CocTaBbTe
YpaBHEHUE KaTOAHBIX U aHOJHBIX IIPOLIECCOB BO BJIAKHOM BO3J1yX€ U B pacTBOPE
COJISTHOW KMCJIOTHI IPH HAPYIIEHNUH LETOCTHOCTH MOKPBITHS.

110. Hanumure ypaBHEHUS 2JIEKTPOIHBIX PEaKLMi, IPOTEKAIOIIMX IIPU KaTOJAHOU
3alUTe CTAIbHBIX TPYO.



111. Kakas macca (T) rugpokcuia Kaiausi 00pa3oBaiach y KaToa IpH JIEKTPOIIH3e
pactBopa K2SOj4, ecim Ha ocHOBe BbIIeIWIOCH 11,2 11 KUCI0pOa, U3BMEPEHHOTO MPH H.

y.?
112. Onpenenute Maccy MUHKA, KOTOPBIA BBIICIUTCS Ha KaTOJIE TPH JICKTPOIIN3E
cynbdara IIMHKa B TeueHue 1 4 npu Toke 26,8 A eciu BBIXO[ IIMHKA Ha TOKY paBeH 50 %.
113. Kaxkas macca (1) H2SO4 06pa3zyercst 0k010 HEpacTBOPUMOTO aHO1a TIPU

anektpoininse pactBopa NaxSQOs, eciii Ha aHOE BBIACISETCS KUCIOpoa oobemMoM 1, 12 i
M3MEPEHHBIN TTpH H.y? BpruncinuTe Maccy BelecTBa, BBIACIAIONIETOCS Ha Katoe. Kakue
THUIIBI AUCTIEPCHBIX CUCTEM BbI 3HAaETE?

114, CocTraBbTe cXeMy TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JIEKTPOAaMHU
SBJISIFOTCS. MarHMEBast U LIMHKOBAsI IJIACTUHKU, OMYILIEHHBIE B PACTBOPHI KX HOHOB C
aKTHBHOM KOHIIEHTpanuei 1 mosb/n? Kakoi MeTamt sBiseTcs aHOI0M, KaKOH KaToiom?
Hanumure ypaBHEHHE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHON PEAKIIMK, TPOTEKAOIIECH B
9TOM TalbBaHUYECKOM 3JIEMEHTe, U Beruucaute ero DJ1C.

115. MarsueBy!o IIIaCTUHKY OIIYCTHIIM B PACTBOP €ro coiu. [Ipu 3Tom 351eKTpOoaHbIN
MOTEHIIMAJI MarHus okaszajucs paBeH — 2,41B. BeruncinTe KOHIIEHTpaIMi0O HOHOB MarHus
(B MOJIB/).

116. CranmapTHBIN 3JIEKTPOAHBIA MOTEHITMAT HUKES OOJIbIIE, YeM KoOasbTa.
W3mMeHuTCs 711 5TO COOTHOIICHHUE, €CITM U3MEPUTDH IMMOTEHIIUANl HUKEJIS B PACTBOPE €T0
noHOB ¢ KoHIeHTpanuei 0,001 MoJb/J1, a MOTeHIMAIBI KOOAJIbTa — B PACTBOPE C
koHneHTpanuei 0,1 Mous/n?

117. Kaxk mpoucxoaut armochepHas koppo3us crtaiau? Hanummure 3JeKTpoOHHBIC
YpaBHEHUS aHOIHOTO M KaTOIHOTO MPOIIECCOB.
118. Kaxk mpoucxoaut Koppo3ust IIMHKa, HaXO/SIIErocs B KOHTAKTE ¢ KaJIMHEM B

HEUTpaJIbHOM U KuCIOM pacTBopax. CocTaBbTe AIEKTPOHHBIE YPAaBHEHUE AaHOJHOTO U
KaToHoro npoueccos. Kakoil coctaB npoaykToB KOppo3uu?

119. Menpb He BBITECHSIET BOAOPOJ U3 pa30aBieHHbIX KucioT. [louemy? Onnako, eciu
K ME/IHOM IIACTUHKE, OMYIIEHHON B KUCIIOTY, IPUKOCHYTHCSI IUHKOBOM, TO HAa MeJIU
HaunHaeTcs: OypHoe BhieneHue Bogopoaa. OOBsICHUTE 3TO SIBICHHE, COCTABHB
YPaBHEHHE aHOJHOT'O U KaTOJHOr0 npoueccoB. Hanummre ypaBHEeHUE poTeKaromen
XUMHYECKOW PEaKIUH.

120. K kakoMmy THIy OKPBITHI OTHOCATCS OJIOBO Ha CTainu U Ha Meau? Kakue
IpoLecchl OYAYT IPOTEKAaTh IPU aTMOC(EPHOIN KOPPO3UH JTYKEHHBIX
(OJIOBSTHMPOBAHHBIX) CTAJIM M MEJH, IPU HEUTpaJIbHON peakuuu cpensl u 298 K?
Hanumure ypaBHeHUEe KaTOIHBIX U aHOJHBIX PEAKIINM.

121. [TpuBeauTe MpUMEpPHI KATOAHBIX U aHOHBIX MOKPBITUH 17151 KoOanbTa. CocTaBbTe
ypaBHEHHE KaTOJHbBIX U aHOJHBIX MPOILIECCOB BO BJIAXKHOM BO3JIyX€ U B pacCTBOpE
COJISTHOM KHUCJIOTBI IIPA HAPYIIEHNUHN LEIOCTHOCTH MOKPBITHSL.

122. Hanummnre ypaBHEHUS 2IEKTPOIHBIX PEAKIMM, POTEKAOIINX IIPU KaTOTHON
3alUTe CTAIBHBIX TPYO.

123. Kaxkas macca () rugpokcuia kaiust o0pa3zoBanach y Karoja mpH dJIEKTPOIIU3E
pactBopa K2SO4, eciin Ha ocHOBe BblAennIoch 11,2 1 kucnopoaa, U3MEPEHHOTO NIPH H.
y.?

124. Omnpenenure Maccy HUHKA, KOTOPBIN BBIIEIUTCS HAa KaTO/AE MIPU JIEKTPOIU3E
cynbp(ara MHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIXOJ] IIMHKA HA TOKY paBeH 50 %.

125. Kakas macca (1) H2SO4 06pazyeTcst 0koJio HEpacTBOPUMOTO aHOa MPU

anekTposm3e pactBopa NapSOs, ecii Ha aHOJIE BBIICISICTCS KHCIopox o0bemMoM 1, 12 1
M3MEPEHHBIN NTPH H.Y? BbluncnnTe Maccy BeleCcTBa, BHIACISIONIETOCs Ha KaToIe.

Pexomengannu no padore ¢ aureparypoit
B yueOHBIX mOCOOMSX, YKa3aHHBIX B OCHOBHOW JUTEpaType B TOW WJIM HHOW Mepe
PaCKpBITO COAEpKAaHUE IIEHTPATBHBIX TeM HacTosel pabodeil mporpammel. [ToMmumMo u3zydeHus



OCHOBHOM JIUTEpaTypbl IO JUCLMIUIMHE «XHUMHUS», CTYACHTY PEKOMEHIYETCS W3Y4YUTh
JOTIOTHUTEIIBHYIO JTUTEPATYPy

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJs JHI ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMH
3/10pOBbSl U HHBAJU/0B

[Tpr HEOOXOMMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI U MHBAIHIOB (110 3asBJICHHIO 00YYarOIIErocs) MPeI0CTaBIsIeTCs yueOHas
uH(pOpMAaIIKs B JOCTYIMHBIX (POPMAX C YIETOM MX UHAMBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUeHHbIM IPUPTOM; B hopme
JIEKTPOHHOI'O  JOKYMEHTAa; UHJUBUAYaJIbHbIE KOHCYJIbTallu1 c IIPUBJICYEHUEM
TUdI0CYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIC 331aHUSI, KOHCYJIbTAIMH U JP.

- 17151 JIMII C HAPYIICHUSIMU CIIyXa: B TIeYaTHOH (hopme; B popmMe 3IEKTPOHHOTO IOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATENILHOTO armapaTta: B ne4atHoi oopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; UH/IMBUyaJIbHbIE 3aJIJaHUs, KOHCYJIbTALlUU U JIp.

6 ®@oH/ OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISI U MPOMeKYTOYHOI
arTecTalMu 00y4aroIMXCH M0 JMCUMILINHE (MOTYJIIO0)

B cootBerctBun ¢ tpeboBanusmu DPI'OC BO pans arrectanuu 0oOydaromUXCs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIIKCHUH IUIAHUPYEMBIM pe3yJibTaTaM OOYYCHHS TI10
TUCIUILIMHE (MOJIYJI0) CO3/aHbl (JOH/IBI OLIEHOUHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepHualibl, OINPEACIAIONIME MNPOUEAYPhl OLECHHUBAaHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUU U MOKA3aTeNU, HEOOXOANUMBIE [Tl OLIEHKH 3HAaHUHM, yMEHUH, HAaBBIKOB
M XapakTepu3ywinue dTanbl (HOPMUPOBAHMS KOMIIETEHUIUMH B  MPOLECCE OCBOCHUS
00pa3oBaTenbHON MTPOrpamMMBl, MpeAcTaBieHbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE 0O0ecneyeHue TUCIHMILINHBI (MOYJIs1)

7.1 Ocnoenaa numepamypa

1. Pocun, UM.B. OOmas u Heopranuveckas xumus. OOmas XuMmus : ydeOHUK /
U. B. Pocun, JI. JI. Tomuna. — Mocksa : U3znatensctBo FOpaiit, 2025. — 426 c. — (Bricuiee
obpaszoBanue). — ISBN 978-5-534-19149-3. — Tekcrt : snekrpoHHbId // OOpazoBaTenbHAas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/556025 (mata oOparieHus:
18.06.2025).

2. Tymukun, E.W. OOmas u HeopraHudyeckas XHMHS :@ Yy4eOHUK Juis BY30B /
E. U. Tynukun. — 2-e u3a., uctp. u norn. — Mocksa : UznarensctBo FOpaiit, 2025. — 419 ¢. —
(Beiciee  oOpazoBanme). — ISBN 978-5-534-17910-1. — Tekct : DSIEKTPOHHBIN //
O6pasoBarenbhas 1athopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/533952 (mara
obpamenust: 18.06.2025).

3. Tymuxwn, E. U. Xumwus metaymioB : ydeOHuk s By3oB/ E. WM. Tymukun. — 2-¢
u3. — MockBa : UzmarensctBo HOpaiit, 2025.— 93 c.— (Beicuiee oOpa3oBaHue). —
ISBN 978-5-534-19936-9. — Tekcr : anekrponHsiii // O6pazoBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/557352 (nara oopamenus: 18.06.2025).

4. Dnexktpoxumus. MeTOOUKa WCCIIEAOBAaHUS KHHETHKH DIIEKTPOIHBIX IPOIIECCOB :
yuebHuk i By30B / B. M. Pynoii, T. H. Ocranuna, 1. b. Mypamiosa, A. b. Jlapunnesa. — 2-e
u3n., nepepab. um non. — MockBa: MsparensctBo Opaiit, 2025. — 111 c.— (Beicuee



obpaszoBanue). — ISBN 978-5-534-10913-9. — Tekcr : snexkrponHblid // OOpazoBaTenbHas
miatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/564203 (mara oOparieHus:
18.06.2025).

7.2 /Jlononnumenvnas numepamypa

1. bopucos, A. H. Ananutuueckas Xumusl JJisl I1€1aroros. PacueTsl B KOJIMYECTBEHHOM
aHaju3e : y4eOHMK M mpakTukyM juisi By30B / A. H. bopucos, U. 1O. Tuxomuposa. — 3-e u3j.,
ucnp. u gorn. — Mocksa : M3marensctBo FOpaiit, 2025. — 153 c. — (Briciee oOpa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcr : anekTponHsiid // O6pa3oBatenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/560832 (nara oopamenus: 18.06.2025).

2. Ps6os, B. JI. Xumus HedTu u raza : yaeonoe nocodue / B.JI. Psi6oB. — 3-e u3 ., ucrp.
u jpon. — MockBa : UHOPA-M, 2024. — 311 c¢. — (Beiciiee obpazoanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : onekrponsii. - URL:
https://znanium.ru/catalog/product/2145088 (/lara obparienus -18.06.2025)

3. Cemyxwun, C. II. Xumus HedTn u rasa s reojoroB : ydeObHoe mocooume / C. II.
Cemyxun. — Tiomens : TUY, 2018. — 98 c¢. — ISBN 978-5-9961-1803-8. — Tekcr :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/138261 (mata oOpamenus: 17.06.2025). — Pexum gocryma: st
aBTOPU3. MOJIb30BATENCH.

4. Cracp, H. ®. CripaBouHHK 10 00IIEH U HEOPTraHUYECKOW XUMHUH : YICOHUK JUIs BY30B /
H. ®. Crac. — 4-¢ uszn. — Mocksa : M3natensctBo FOpaiit, 2025. — 92 ¢c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkcr : snekrpoHHbld // OOpazoBaTenbHAs

mwiatrpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/561284 (mara oOpateHus:
18.06.2025).

5. Tynuxkun, E. . Xumus B ctpoutensctse : yuebnuk ams By3os / E. M. Tynukun. — 2-
e u3n., uchp. W gom. — MockBa: M3marensctBo IOpaiit, 2025.— 180 c.— (Bricuiee
oOpazoBanue). — ISBN 978-5-534-04152-1. — Texkct : snekTpoHHbI // OOpa3oBaTenbHas
wiatpopma FOpait [caiit]. — URL: https://urait.ru/bcode/562315 (mata oOpamieHus:
18.06.2025).

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodX00UMOCmMU):

IToctHayka — unTepHeT-)xypHan o Hayke. URL: https://postnauka.ru/
O6paszoBatenbHas matdopma "FOPAUT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/
DnekTpoHHO-Oubnoreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-O0nbnuoreyHas cucrema "JIAHB"
Open Academic Journals Index (OAJI). IIpodeccuonanbhast 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

7. Ilpesunenrtckas OuOmmoreka wuM. b.H.Empnmna (6a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHaIbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

8. Hudopmammonno-cripaBounasi cucrema "KoncympranTt [lmoc" - Pexum noctyma:
http://www.consultant.ru/

ogakrwdE

8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe AUCUUILIMHBI (MOAYJis) W IepeyeHb
HHG(OPMALIMOHHBIX TEXHOJOTHH, UCIOJb3yeMbIX NMPH OCYILIECTBJIEHUM 00pa30BaTeIbHOIO
npouecca 1no AUCHUILINHE (MO1YJ/II0), BKJIOYAas NepevyeHb IPOrPaMMHOro odecneyeHunst

OcHOBHOE 000pYIOBaHUE:




e [Ipoektop

e AkBanuctiiuisitop PHS AQUA 4

¢ Becwl ananmutnyeckue BJI-210

e llonomep M-500 Ga3oBslit

e [IIkad cym-s1ii CHOJI 58/350(31€KTpoH.,cTajab,BEHT-P)
[IporpaMMHoOe obecrieueHue:

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

15.03.06 «MexaTpoHH
Ka 1 poOOTOTEXHHUKA»
(B-MP)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HBIE 3HAHMS1, METO/IbI MaTeMaTHueC
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodeccCHOHAIBLHOM e TeIbHOCTH

OIIK-1.2k : Ucmionp3yeT ecTeCTBEHHOHAYYHBIC
METO/IbI M MOJIETIH B TEXHUYECKHUX MPUIOKEHHS
X, BBIACIIAET KOHKPETHOE CO/IEpIKAHUE B IPHUKIIA
JHBIX 3a]a4ax

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXKHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iM OlleHUBAHUS NIJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0IIenHKEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOIO aHAJIN3a U MOJICIMPOBAHUS B
PO ECCHOHAIBHON JEATEIHHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Koz u gopmymupoka unankar | Ko | Tu
opa IOCTYIKEHUS KOMIIETCHIIUN A o

PesynbTarel 00yueHus 0 JUCIUILTUHE

pe | pe Pesynbrar
3- | 3-
Ta | Ta

Kputepun onjeHHBaHUsA pe3yabT
aToB O0yJYCHUS

OIIK-1.2k : Ucnone3yeT ectect
BEHHOHAYYHBIE METOBI U MOJIE
JM B TEXHUYECKHUX MTPUIOKEHUS
X, BBIZIETISIET KOHKPETHOE COZIEp
JKaHUE B IPHUKJIAIHBIX 3a/1a9axX

PI

BHBIXJ 3a1a4

(byHIaMEHTANbHBIX Pa3/IcOB XU
30 | Muu B 006bEME, HEOOXOIUMOM [
aH | JI1 OCBOEHUS XUMUYECKHX OCHO
ue | B IIPU peIIeHnH NpodeccrHoHal

OOBSICHSCT: COCTaB, CTPOCHHUE H
XUMHUYECKHE CBONCTBA KUCIIOT,
OCHOBaHHUH, OKCHIOB, aM(poTep
HBIX COCIUHEHMH, COJICH; aTOM
HO-MOJICKYJISIpHOE YUCHHE; CTP
OCHHE aTOMa; MEPHUOUIECKYIO
CHUCTEMY DJIEMEHTOB; TEOPHIO P
aCTBOPOB; OCHOBHBIEC 3aKOHOME
PHOCTHU TIPOTEKAHUS XUMUYECK
WX TPOIIECCOB; KUCIOTHO-OCHOB
HBIE€ M OKHCJIUTEIBHO-BOCCTAHO
BHTEIIbHBIE CBOMCTBA BEIIECTB

PI | me

mporeccax

JieNaTh MPOCTEeHINEe OLIEHKHU U
pacyeTsl 1Js aHaIu3a XUMUYEC
KHUX SIBJICHUH B UCIIOJIB3YEMOII a
MapaType U TeXHOJIOTHYECKUX

AHAJIM3UPYET NIPOCTHIE BELLIECTB
a ¥ UCCIIeAyeT XUMUYECKHE PO
LECCHI HCIOIb30BAHUEM CTaHA
PTHBIX METOJIUK; OOBSICHSIET XU

MUYECKUE CBOMCTBA aTOMOB B 3
aBHCHUMOCTH OT CTPOEHUS UX 311
€KTPOHHBIX 000J0YEK; TPOBOIN
T pacueThbl KOHLUEHTPALUN pacT

BOPOB PA3JIMYHBIX COCTUHEHUH,
OIpeaeIIsieT U3MEHEHUE KOHIICH
Tpanuui Npy MPOTEKaAHUN XUMHU

YECKUX pEaKLUi; ONpeaesieT T
€pMOAMHAMHUYECKHE XapaKTepu
CTHKH XMMHYECKHUX PEaKIUi U




PaBHOBECHBIE KOHIIEHTPALIUU BE
LIECTB, IPUMEHAET npuHuun Jle
-lllaTenpe Kk XUMUYECKUM PaBH
OBECHSIM; HCIIONB3YET BEIMINH
bI KOHCTAHT AMCCOIMAINHN IS
XapaKTEPUCTHUKHU CHIIBI JJIEKTPO
JIMTa; COCTABILIET YPAaBHEHNUS O
KHCIIUTEIbHO-BOCCTAHOBUTEBH
BIX peaKIiii METOA0M 3IEKTPOH
HO-MOHHOTO OajiaHca; COCTaBIIs
€T 2JIeKTPOXUMUYECKHUE CUCTEM
bI; COCTaBIIAET YPAaBHEHUS peaK
LU ANEeKTpOIM3a PacTBOPOB U
pacImiaBoOB COJEH; BBIMOJIHAET P
aCUeThI NIEKTPOIAHBIX TOTCHIINA
JIOB, 3MEKTPOABIDKYIIEH CHITBI (
3.1.C.) TAIbBAHUYIECKUX 3JIEMEH
TOB.

Pl

Ha | BBRIMOJTHEHWS OCHOBHBIX XUMHY
BBl | ecKuX JJa0OpATOPHBIX OMEepaId
K i

BBITIOJTHAET OCHOBHBIC XMMUIEC
Kue 1abopaTopHbIE ONepannmy;
OTIpeZIeTIeHUE COCTaBa, lTapamMeT
POB U CBOMCTB XMMHUYECKHX CUC
TeM, 0€30MacHOro O0paleHus ¢
XMMHUYECKMMHU MaTepUaIaMu C
YYETOM UX (PU3MYECKUX CBOMCT
B.

Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pa3zaenaoMm 1 Paboueil mporpaMmbl TUCHUILIMHbI
(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuna 3 — [lepeueHb OLIECHOYHBIX CPECTB IO TUCIUIUIMHE (MOYJIIIO)

KonTtponupyemsie maHupyeMBbIe pe3

yIBTaThl 00yUeHHS

KonTtpoiupyemsie TeMBI
UCLUILIMHBI

HammeHOBaHHE OLIEHOYHOTO CPEICTBA U TIP
encrasieHue ero B ®OC

Ounast popma oOyueHUst

PJI1

3uanue : QyHIaMEeHTAbH
BIX Pa3/Ie0B XUMHHU B 00D

eMe, He0OXOAMMOM JIJIS O

CBOCHUA XMMHNYCCKUX OCH
OB IIPH peleHny Ipodecc
HOHAJIBHBIXD 3aaa4

1.1. BBenenue B JUCIUAILIT
nnHy. Kitaccel Heopranmde
CKHUX COEIUHEHHUI

1.2. ATOMHO-MOJIEKYIISIpH
0€ yueHHe

1.3. Crpoenue aToma U 1e
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4 Onucanue Npoueaypbl OCHUBAHUS

KauectBOo copMupoBaHHOCTH KOMIIETCHIIMA Ha JaHHOM JTare OICHUBACTCS 110
pe3ynbTaTaM TeKYIIUX U MPOMEKYTOUHBIX aTTeCTAllUi MPHU MOMOIIU KOJTUYECTBEHHOMN OIEHKH,
BBIpOKEHHOU B Oaymax. MakcumanbHas cymMma 0ajuioB IO JUCHMIUIMHE (Momynio) paBHa 100
Oamnam.

N OIIEHOYHOE CPEIICTBO*
Bun yueGHoii fesiten
CobGecenroB | Otuer o 1a6opaTopH Tect k Temam
BHOCTH . Bamaun Htoro
aHNe oif pabore 1-5
Jlexuun - - - 20 20
JlaGoparopHsie pabo 25 31 ) ) 53
TBI
CamocrosTenbhas pa | ) 24 ) 24
0oTa




[ Yiroro | 25 [ 31 [ 24 [ 20 [ 100
*Ounas popma 00yueHus
OneHoYHOE cpecTBO* *
Brn yaebroi nesren Cobecenos | Otuer no nabopaTopH Konp Tect k Temam
BHOCTH . OJIbHAs Hroro
aHHe oii pabote 1-5
pabota

Jlexuun - - - 20 20

JlaGopatopusle pabo 25 8 ) ) 33

ThI

CamocrosTenbHast pa | ) 47 ) 47

6ota

Hroro 25 8 47 20 100

**3aunas popma oOydeHUs

. OrneHOYHOE CpeACTBO* **

Bup yuebHolt nesten

CobecenoB | Otuer no mabopatopH | Tect x Temam
BHOCTH . Hroro

aHHe 0i1 pabore 1-5
Jlexun - - 20 20
JlaGoparopHbie pabo 25 8 ) 33
ThI
CamocTosTenbHas pa 47 ) ) 47
6ota
Hror 72 8 20 100

*#*OyHo-3auHas popma oOyueHus

Cymma 0amioB, HAOpaHHBIX CTYACHTOM I10 BCEM BUAM YYCOHOU JEATSIHHOCTH B paMKax
JTUCIUIIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gamto

OrieHKa 110 TPOMEX

JIBHOY)

B .
YTOYHOU aTTecTaIy XapakTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINI
MO TUCIAILIN "
HE
CTyzieHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMIIETEHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMATHIECKOE U TITy0OKOe 3HaHNE y4eOHOro MaTeprana
o191 510 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPAaTypy ¥ 3HAKOM C JOMOJIHHUTEIBHON JIUTEPATypoil, pekoMe
«OTIINIHO» H/IOBaHHOU IPOTPaMMOi, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHUs, IIPe
YCMOTpEHHBIE TPOTrPaMMOH, CBOOOIHO ONIEpHpyeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, IPUMEHSIET HX B CUTYALMSIX MOBBIICHHON CIIO)KHOCTH.
CTyzieHT IeMOHCTpUpPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HaHUSI, yMEHHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIbHBIE OIIHOKH, HETOUH
«XOPOIIO» 0CTH, 3aTPYAHECHUS P aHATUTHYECKUX OTIEpaNusX, HepeHoce 3HAHUI U yMEHUH Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUPYeT ChOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOTIPHUATHI AOITYCKAIOTCS 3HAYNTENbHbIE OIINOKH, TPOSBIAETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI{, YMEHH, HABBIKOB 110 HEKOTOPBIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIIHMSM, CTY/ICHT UCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS TIPH OIIEPUPOBaHH
Y 3HAHWSIMU M YMEHHSIMH [P X NEPEHOCEe Ha HOBBIE CHTYAIHH.
«He 3a4TeHO» /
v CTyACHTa HE C(bOpMPIpOBaH])I JAUCHUILUTMHAPHBIC KOMIIETCHIIUU, ITPOABJIACTCA HEA0C
ot 41 1o 60 «HEYIOBJIETBOPUTE % o
TaTOYHOCTb 3HAHUM, YMEHUHU, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JlucuumHapHbIe KOMITETEHIINN He cOopMHUpoBaHs!. [IposBisercs moaHoe WM Ipak
ot 0 1o 40 «HEYJOBJIETBOPHUTE

TUYECKH ITOJHOC OTCYTCTBUE 3HaHHfI, yMeHHﬁ, HaBBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 IlpumepHbIii epevyeHb BONMPOCOB MO0 TeMaM

ok wdE
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26.
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28.
29.
30.

31.

32.
33.

Yro Ttakoe okcuabl? Kak ux kiaccuUIUpyroT M0 XUMHYECKUM CBOMCTBaM?

Uro Takoe OCHOBHOCTB KUCIIOTHI, KUCJIOTHOCTh OCHOBAHHS?

Yro Takoe OCHOBHBIE COJIN?

B uewm 3akimouaroTcsi cBoicTBa aM()OTEPHBIX THAPOKCHIOB?

Kaxkwue BubI coneit paznuyaror?

UYro takoe peakiust HelTpanmzauuu? Kakue mpoayKThl peakiiuu 00pa3yroTcs Mpu
peaKku HEUTpaIu3aum?

CdopmynupyiiTe 3aK0H MMOCTOSTHCTBA COCTaBa?

Hanummre nosHeie 31eKTPOHHYIO KOH(MUTYpAIHIO aTOMa KUCI0PO/a (MOPsIAKOBbII
Homep B Tabmuie [[.1. Menzeneesa 8) u atoma xiopa (OPsIAKOBBI HOMEP B Ta0JIHIIe
J.N. Menneneesa 17).

VYkaxure, y KaKMX U3 HUKE IPUBEJICHHBIX MOJIEKYJI XUMUUYECKHE CBSI3H UMEIOT
noJisipHbli Xapakrep: Fz, CO, Hz

[aiite onpeneneHue BaJI€HTHOCTH.

Kakas anexTpoHHas KOHQUIypalys aTOMOB SIBJISIETCS YyCTOMUNBOM?

Monsipaast macca Beniecta? [laiite onpenenenue u npueaute Gopmyiy pacuera.
MousipHas Macca SKBHBaJIeHTa BermecTBa? Jlaiite onpeaeneHue u MpuBeanTe GOpMyIry
pacuera.

CdopmynupyiiTe 3aK0OH SKBUBAICHTOB.

Peakuuu nonHoro oOMeHa HIyT 0 KOHIIAa B pe3yjbTaTe 00pa3oBaHus?

Jaiite onpenesnenne CUIIbHBIM U CI1a0bIM 3JIEKTPOIUTAM.

Chopmynupyiite npunimn Jle-llatense.

B uém pasnuunie B CTpOEHUHN BHEIIHETO SHEPIeTUUYECKOI0 YPOBHS Y METAJIJIOB U
HEMETaJUIOB?

Kak ycTpoeHna kpucraminyeckas peuierka MeTaaioB?

W3 npuBen€HHOTO NMepeyHs BBIMUIINTE HA3BAHUS METAJIJIOB, 3alIMIINTE CUMBOJIBI ATHX
AJIEMEHTOB: OJIOBO, KaJAMHI, MBIIIBSK, HOJ, OJIOBO, TEJLIYp, Oapuii, KpUITOH, MOJIUO/IEH,
celleH, PTyTbh, OepuILIHii, 60p.

Urto takoe koppo3usi? Kakue BUIIbI KOPpO3UU pa3IUvaroT?

[Tepeuncnure cnocoObl 3aIUTHI OT KOPPO3UH.

Kakue peakiiun Ha3pIBatOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HailTu cTeneHp OKHUCIEeHUs aToMa XMMUYECKOT 0 3JIEMEHTa 110 popMyJie ero
coenuHeHus1 ?Kakoil camblii 3JIEKTPOOTPUIIATENBHBIN d7eMeHT [leproandeckoit cucTeMbl
J.1. Menneneena.

Urto Takoe snextponus? Kakue BUIbI 3JEKTPOIN3a pa3inyaroT?

CpaBHuTE nporecchl TUAPONINA3a U AIEKTPOIIA3A.

B tpu npoOupku, coaeprkaiiye NOpoIIKy MarHus, kenes3a u cepedpa, 100aBuiIu
OJIMHAKOBBII 00BEM COJISIHOM KUCIOTHL. B kKakoi mpobupke He OyaeT HaOmoaaTbes
BbIIeTIeHHe ra3a? B kakoil mpoOupke peakius CTaHeT poTekath 6osee OypHo? OTBeT
o0ocHyiiTe.

Uto Takoe xuMuueckas KuHeTrka? UTo Ha3bIBA€TCS CKOPOCThIO XUMHUUYECKON peakinm?
Cdhopmynupyiite npasuio Bant-I'odda.

Kakoe cocrosiHue 00patuMoil peakiinu Ha3bIBaeTCsl XUMUYECKUM paBHOBecueM? Kak ero
CMECTUTH?

Kak yreuku Hedtu npu e€ 100bIYe ¥ TPAHCTIOPTHUPOBKE BIMSIOT HA COCTOSHUE
OKpY>Karolen cpeanl?

Kaxos coctaB Hedtu?

Kakue ¢pusnueckre cBOHCTBA KOMIIOHEHTOB HE(THU JIexkKaT B OCHOBE NEPEeroHku HedTu?



34. Yto Takoe OKTaHOBOE YUCIIO?

35. Kak moBbIIIalOT OKTAaHOBOE YUCIO0?

36. YpaBHeHue KOHCTaHTHI paBHOBecHs reteporennoi peakuuu CuCO3(T)«>CuO(1)+CO2(T)
UMeeT BUJI .

37. Ilpu HapyIIEHHUH HUKEICBOTO MOKPHITHS Ha JKEIC3HOM HM3JICIHU B KUCIIOHN cpelie Ha
aHojie OyJeT MpOTEeKaTh PeaKiys, ypaBHEHUE KOTOPOW UMEET BUJI :

38. Ilpu paboTe ralbBAHUYECKOTO JIEMEHTA, COCTOSIIETO U3 KaJIMHEBOTO U HUKEIEBOTO
AJEKTPOJIOB, IOrpyx)eHHbBIX B 0,02M pacTBOpHI UX Cynb(haTOB, HA KaTOJIE MPOTEKAET
peakIivs, ypaBHEHHE KOTOPOI UMEET BUJI .

39. [Ipu HapyIIEHUH OJIOBSTHHOTO IOKPBITHSI HA JKEJIE3HOM HM3JICIIMU B KUCIIOH Cpelie Ha
aHojie OyJIeT MPOTEeKaTh PeaKilus, ypaBHEHUE KOTOPOU UMEET BHU]I

40. YKaXuTe 9HCIIO0 MPOTOHOB U YKCIIO JICKTPOHOB B siIpe aroma 1moj; Homepom 20.

41. Ilo kakoMy YpaBHEHHIO PaCCUUTHIBACTCS BEJIMYMHA 3JIEKTPOAHOIO MOTEHIIMANA JIsI
METaJUIMYECKOT0 3JIeKTpoaa?

42. Kakoe MOKphITHE MeTalljla Ha3bIBAE€TCS AHOIHBIM?

43. Kakoe MOKpBITHE MeTaJlIa Ha3bIBACTCS KaTOAHBIM ?

44. BeiGepuTe, Kakre MeTalibl 00pa3yIoT KaTOIHOE MOKPHITHE IO OTHOILIEHUIO K JKele3y
(Mn, Sn, Zn, Ni, Cu)?

45. BeiOepuTe, Kakre MeTalibl 00pa3yloT aHOIHOE MOKPBITHE TI0 OTHOIICHUIO K JKeJIe3y
(Mn, Sn, Zn, Ni, Cu)?

Kpamxkue memoouueckue ykazanus

KoHTposibHBIE BOMPOCH MO3BOJIIIOT HPOBEPHTH CHOPMUPOBAHHOCTH KOMIICTEHIMH Y
CTYACHTAa TO JAWCHUIUIMHE (MCHOJB3YIOTCS TP TMOJYYCHHH JOMYCKa K BBITOJIHEHUIO
7a00paTOPHOI PabOTHI, 3aIIUTE OTYETA U TPH MPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTepHana,
JUISL CAMOCTOSITETIHHON OIIEHKH KadecTBa OCBOCHHUS YY€OHON MUCHMIUIMHBL, TIPU MOATOTOBKE K
3a4ery).

[Ipu mowmcke OTBETOB Ha BOIPOCH PEKOMEHIOBaHA OCHOBHAs W JIOMOJHHUTEIbHAsS

JIATEpATypa.
IlIxana oyenku
OneHka Eaﬂm}l OnucaHue

CTyzeHT 1eMOHCTpHPYeET c(HOPMUPOBAHHOCTH KOMITETEHIIMK Ha HTOTOBOM ypPOBHE, 0OHapy)KHBAeT B
CECTOPOHHEE, CUCTEMATHYECKOE U IIIyOOKOe 3HaHHE y4eOHOro MaTepuaa, yCBOWJI OCHOBHYIO JIUTEP
5 5 aTypy ¥ 3HAKOM C JOTOJIHUTENBHOI JINTepaTypol, peKOMEHIOBaHHOM POrpaMMoii, ymeeT CBOOOIH

0 BBITIOJTHATH TEOPETHIECKHE U MIPAKTHUECKHUE 3a/[aHNs, TIPETyCMOTPEHHBIE TPOTrPaMMOii, CBOOOTHO

OIIepUpyeT MPHOOPETEHHBIMH 3HAHUSMIL.

CryzneHT 1eMOHCTpHUpPYeET c(HOPMUPOBAHHOCTH KOMIIETEHIINY Ha CPETHEM YPOBHE: OCHOBHBIC 3HAHUS
4 4 OCBOEHBI, HO JIOIYCKAIOTCs] HE3HAYNTEJbHBIE OIINOKY, HETOYHOCTH, 3aTPYAHEHUS IPU aHATUTHIECK

HX Ollepalysx, NepeHoce 3HaHUH U Ha HOBblE, HECTAHIapTHBIC CUTYallUH.

CTyzneHT 1eMOHCTpHpPYeT cHOPMUPOBAHHOCTD KOMITETEHIINH Ha 0a30BOM YPOBHE: B X0O/i¢ KOHTPOJIbH
3 3 BIX MEPOTIPHUATHH JIOMYCKAIOTCS 3HAYUTENbHBIE OMINOKH, IPOSBISAETCS OTCYTCTBHE OTAENBHBIX 3HAH

1l 0 HEKOTOPEIM KOMITETEHIIUSIM, CTYICHT UCTIBITHIBAET 3HAUNTEIIBHBIC 3aTPYAHEHHNS IIPH OTIEPHPO

BaHMH 3HAHUSIMU IIPU MX TIEPEHOCE Ha HOBHIE CUTYAITHH.

2 2 CryzneHT 1eMOHCTpHUPYeET c(HOPMUPOBAHHOCTD KOMIIETEHIIMH Ha YPOBHE HIKE 0a30BOT0, MPOSIBISIETC
s HEJIOCTaTOYHOCTh 3HAHUH.
1 0 ITposiBnsieTcs MOJHOE WM NPAKTUYECKH MTOJHOE OTCYTCTBUE 3HAHMM.

>kI(pI/ITGpI/II/I OLICHKU YCTHBIX OTBETOB I10 OTJIEIBLHOMN TeMe TUCITUTLINHBI (BCGFO 5 TCM)

5.2 IlpumepsI TeCTOBBIX 33 aHUI

Tect Ne 1 (¢ oITHMM M MHOKECTBEHHBIM BADHAHTAMH OTBETOB)
1. Xumuaeckast popmysa cyabpuTa KaabIus

1)CaSOq4

2)CaS0s

3)CaS



4)Ca2S0s3

2. NaCl, K2SO4, H3PO4. CKoOIBKO BEIIECTB M3 MPUBEACHHON TPYIIITBI OTHOCATCS K COISAM?

1)0

2)1

3)2

4)3

3. OT™MeTbTe IpyIiny, B KOTOPOH MPUCYTCTBYIOT TOJIbKO KHUCIOTHBIE OKCH/IbI

1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO2

4)Si02 u N203

4. HepacTBOPUMBIM THIPOKCHIOM H IIEIOYbIO SBISIFOTCS COOTBETCTBEHHO

1)Pb(OH)2 u Ba(OH)2

2)Cu(OH)2 n Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. Iponykrom B3aumoaeiictaust CI20 + H20 sBnsiercs

1 )xJI0pHOBATUCTAs KHCIIOTA

2)XJI0pHast KUCIOTa

3)consiHas KHCIOTa

4)xnopucras KUciIoTa

6. Onpenenure MoJieKyJsipHyto Maccy coequnenne CaCOa:

1)25

2)50

3)100

4)150

7. BeiOepuTe XapakTeprUCTUKY COCTaBa MOJIEKYJIBI ITPOCTOTO BEIIECTBA:

1)cocTouT U3 aTOMOB OJJHOTO BHJIA

2)COCTOUT U3 aTOMOB Pa3HOTO BUA

3)coep:KUT TOIBKO JIBa aTOMa

4)COnepKUT TOIBKO OJIUH aTOM

8. O603HaUYbTE PIEMEHT, KOTOPHIM BXOJUT B COCTAB TJIABHOM MOATPYIIIIHI:

1)xanpuuit

2)xkenes3o

3)menn

4)pTyTh

9. Ompenenure YUCIO DJIEKTPOHOB, KOTOPOE MOXKET COJepkaThcsi Ha f — MmomgypoBHE
AIIEKTPOHHON 00O0JIOUKH:

1)7

2)8

3)10

4)14

10. Ykaxkute 4yucio MpOTOHOB B sAZIpe aToMa 1moj; Homepom 20:

110

2)20

3)30

4)40

11. KoBanieHTHas cBsi3b MEXy aToMaMu A-B ocymiecTBisieTcs 3a cuer:

I)mepexona snexkTpona oT A x B

2)cui SNEKTPOCTATHIECKOTO MPUTSHKEHUSI MEXKTY aTOMaMHU

3)nepekphIBaHUs aTOMHBIX opouTaneir atomoB A u B

4)nepexo/a mapsl AIEKTPOHOB OT A k B



12. NoHHast CBSI3b OCYLIECTBISECTCS B pe3yJIbTaTe:

1)o6pazoBanus 001IEH FICKTPOHHON MAPBI

2)nepexoa 3MEKTPOHHOM aphl OT OTHOTO aTOMa Ha CBOOOAHYIO OpOUTANIb IPYrOro aToMa

3)cuit 3AEKTPOCTATUUECKOTO MPUTSKEHHS MEKIY HOHAMU

4)cMenieHus 3JEKTPOHHOM Maphbl OT OJIHOTO aTOMa K ApyromMy

13. HauOounpliee 4ncio HOHOB 00pa3yeTcs MpH TUCCOLUALUU IIEKTPOIIUTA

1)K2S04

2)LiOH

3)H3POq4

4)Al2(SO04)3

5)NazPO4

14. '3meHeHue AaBlIeHUs HE CMEIIAET pABHOBECHS B CUCTEME:!

1)Ho: + Se =H»Se

2)Hx+ Cl, =HCI

3)H2 + Bro = HBr

4)NO + O2 = 2NO2

15. Oxucnurens — 3TO aTOM, MOJIEKYJIa WM UOH, KOTOPBII

1)BoccTaHaBnuBaeTCs

2)[IpUHUMAET JIEKTPOHBI

3)okucisercs

4)0TnaéT CBOU 3JIEKTPOHBI

16. TIpu snmekTpoiu3e BOAHOIO pacTBOpa HUTPATA Kajus Ha aHO/IE BhIIETSETCS:

1)O2

2)NO>

3)N2

4)H>

17. Ilpu anekTpoisin3e pacTBOpa MOAMIa HATPUA y KaTojia OKpacKa JIJakMmyca B pacTBOpe:

1)xpacHas

2)cunsis

3)dbuoneroBas

4)xénras

18. Bogopoa oOpa3syeTcs pu 37EKTPOIU3€ BOJHOIO pacTBOpa:

1)CaCl;

2)CuSOg4

3)Hg(NOs3),

4)AgNOs

19. 3aBUCHMOCTb CKOPOCTH PEAKIIUH OT TEMIIEPATYpPhl ONPEAEIAETCS. ..

DIIpaBunom Bant-I'opda

2)[Ipunnunom [Maymu

3)3akonamu Payns

4)IIpasunom Knaitnepona-Menneneesa

Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOIO THIIA)

1. YcTaHOBUTE COOTBETCTBHE MEXKIy peareHTaMH M KpaTKUMH HOHHBIMH yPaBHEHUSMHU
peakuuin

A. BaCl; u Na;COs

b. Ba(NOz3)2 u H2SO4

B. CuCl2 1 Na,S

1. Ba?* + SO4* = BaSOq4

2. Cu**+S* =CuS

3. Ba** + COs* = BaCOs

4. Ba?*+ S = BaS



2. Bocnone3yiitrecy Tabnuueit J.J. MenneneeBa M ycTaHOBHUTE IOCIIEAOBATEIBLHOCTh
BO3pacTaHus 3apsija sapa dJIE€MEHTOB:

)xanuit

2)HaTpuid

3)pyOunamii

4)akTUHUN

3. YcTaHOBUTE COOTBETCTBUE MEXKAY CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

I'. AmmroMunnii

4, YcTaHOBUTE COOTBETCTBUE:

Cxema U3MEHEHUS CTeleHENH OKUCICHUS
1.Cr° > Cr?

2.Cr¥* > Cr?

3.Cr% > Cr?

4.CI'" - CI'!

IIporecc

A. Okucienue

b. BoccranoBnenue

5. YcraHOBUTE COOTBETCTBHE MEXAY CXEMOW XUMMUYECKOW PEaKIMU U BbIpaKEHUEM
3aKOHA JICHCTBYIOLIUX MacC JJIsl IPSIMOM peakLuu

Cxema PCaKIu: BpraH(eHI/Ie 3aKOHa ,Z[GﬁCTBYIOHlI/IX Macc:
A. CaO(1)+CO2(r)=CaCOs3(T) 1. V=K[NOJ? [Cl]
B. 2NO+C1,=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NHj3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na,S0s+H,0 4. V=K[NaOH] [H2SOx]
5. V=K[NHj3]
6. V=K[H2]® [N2]
7. V=K[CO;]

8. V=K[CaO] [CO2]

6. YCTaHOBHUTE COOTBETCTBHE MEXKY CXEMaMH IpEBpaICHUsI BEIIECTB U M3MEHEHHEM
CTEIIEHN OKMCIICHUS a30Ta.

Cxema peakuuu

A. PH3z + NO — H3POs+ N2

b. P+ NO2 — P.Os+ NO

H3MeHeHne cTeIeHN OKUCIIEHHS a30Ta

1.-2—>+45

2.+3 > +5
.0—>+5
.12 -0
A4 — 42
.-2—0

7. YCTaHOBHTE COOTBETCTBHE MEXKIYy CXEMOH XHWMHYECKOM pEaKIUU U BEHIECTBOM-
BOCCTAaHOBHUTEJIEM B HEH.

Cxema peakuuu:

A. H2S + 02— SO2+ H0

o N kW



B. SO3+KI — I + K2SO3

B. MnO2+ HCl — MnCl; + Clz + H20

1. MnO2

2.S03

3. H2S

4. Kl

5. HCI

8. Ykaxxure COOTBETCTBUE MECXKAY pe€arupyromumMu BEIECCTBAMHA U COKpaHléHHBIM NOHHBIM

YPaBHEHHUEM peakUuu (3JIEKTPOJIUTHI MPEACTaBIEHbl pa30aBICHHBIMU BOJAHBIMU PACTBOPAMH).
OTBer 3anumuTe B BUJE coueTaHus OykB u udp.

A. Cu(OH)2 + HNO3 —

b. CuClz + Ko2S —

B. HzS + Cu(OH); —

I'. CuSO4 + LiOH —

1. Cu?* + S* — CuS

2. 2H" + Cu(OH), — 2H20 + Cu?*

3. Cu(OH)2 + H2S —CuS + 2H.0

4. Cu?* + 20H— — Cu(OH);

9. VCTaHOBUTE COOTBETCTBHE MEKY CXEMON PEAKIMU U CMEIIEHUEM PABHOBECHS IIPU

YBCIMYCHUN 00BéMa peaKHHOHHOﬁ cMmecH. OTBET 3aIMIINATE B BHUAC COUYCTAHUA 6}’KB u LII/I(I)p

A. Br2 (x) + H2 (r) <> 2HBr (1)

b. Hz (r) + Se (1B)«> H2Se (T)

B. NHs (1) + HCI (1)«> NH4ClI (1B)

1. IIpakTHUecKu HE CMeIaeTCs

2. CMmemraeTcs BIIpaBo

3. CMmeliaeTcs BIEBO

10. Jlanbl cxembl MTpEBpAIllEHUM, MPOTEKAIOIME B BOJHBIX pACTBOpaxX. 3aKOHYMUTE

YPaBHEHHE PEAKLIUM M YCTAHOBUTE COOTBETCTBUE MEKJY CXEMOHW PEAaKUUM MU CyMMOU
K03(PPHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUH.

A. AgNO3 + NaCl —
b. Be(OH)2 + CsOH —
B. BaCOs + H2S04 —
I'. NaOH + HCl —

orwdPE
OO WN

6.
Kpamxue memoouueckue ykazanus
TecTtupoBanue NPOBOAUTCS IPU 3ABEPIICHUHM HM3YYEHHUs NPOHJECHHOTO MaTepuaya Io

OTJeNBHBIM pa3zienaM TeM. CyMMapHas OLIeHKa MO MPOIIEHHBIM TecTaM MEePEeBOAUTCS B OaIbl €
COXpaHEHHEM IPOIOPLUH, COIJIACHO KPUTEPUSIM OIEHKM (MaKCHUMaJlbHbIM Oami mo cymme
tectoB— 20). Bpemst TectupoBanusi, 00b14HO He MeHee 40 MuUHYT. Pe3ynbTaThl TECTUPOBaHMS
IIpOBEPSET NPENOAABATENb.

IlIxana oyenku

OrieHka bamnbl Onucanne

5 19-20 Bremmonaeno 6oxee 90 % 3amanuii

4 14-18 Bemmonaeno ot 70 go 89 % 3amanuii
3 10-13 Brimostaeno ot 50 10 69 % 3amanuii
2 6-9 Beinmoniaeno ot 30 1o 49% 3ananuit
1 0-5 Bremonaeno menee 30%




5.3 Ilpumep 3agaHuii Ha 1a0OPATOPHYIO padoTy

[Tpumepst 3amanuii A1t 1a00paTOPHBIX PadoT (A1t Bcex popm oO0ydeHwHs):

3aganue 1

IIpencraBbre pazBepHyThiii oTBeT. K 2 ™Mi1 pactBopa cynbdara menu (II) B mpobupke
no0aBbTe TaKoil ke 00bEM pacTBopa enkoro HaTpa. Uto Habmogaere? CocTaBbTE MOJICKYISIPHOE
Y MOHHOE ypaBHEHMS peakiuu. Paccmorpure €€ ¢ Mo3unuii OKUCIEHU-BOCCTAHOBIIEHUA. MOXKHO
JIM OTHECTH peakuuu oOMeHa U 3aMEeIEHUS K OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3ananue 2

[IpencraBeTe pa3BepHyTHIA OTBET. B mpoOupky Haneite 4-5 M1 pacTBopa cyibdaTta Meau
(II) u omryctute B HE€ Kycouek kene3a. OcraBbTe MpoOUpPKy B mraThBe Ha 1-2 muH. CocTtaBbTe
YpaBHEHHUS PEAKIIUU U PACCMOTPUTE €€ C MO3UILIUN OKUCICHUA-BOCCTAHOBICHUSI.

3ananmne 3

IIpencraBbre pasBepHyThId OTBET. OINYyCTUTE CTEKISHHYIO MalOYKy Ha YETBEPTh B
COJISIHYIO KUCJOTY. BTOpylo manmouky omycTuTe B pacTBOp ammuaka. [logHecuTe cMOYEHHBIE
KOHIIBI TajloueK ONm3Ko Apyr K npyry. Uro Habmromaere? MOXXKHO U TOBOPUTH 00 MOHHOM
B3aMMOJICHCTBHH BEILIECTB B IaHHOM KCIIEpUMEHTE?

3aganue 4

[IpencraBbTe pa3BepHYTHIM OTBET. B mpoOupky ¢ 2 mi pacTBopa THAPOKCHIA HATpUA
Hayelre 3-4 Kamm CnupToBOTO pactBopa (deHondranenna. Uro Habmromgaere? 3areM g00aBbTE
HECKOJIBKO KarleJb COJISHON KUCIIOTHI 10 00eCIIBEUNBaHUS PAacTBOPA.

3aganue 5

[IpencraBbTe pa3BepHyTHIN OTBET. B mpoOupky Haneiite 2-3 M1 pacTBOpa XJIOpHAa WIH
cynb(ara muHKa 1 106aBbTe 7-10 Karens pacTBopa meénodn. B3donraiTe coaepKkuMoe mpoOUPKH.
Uro nabmonaere? JloGaBbTe B MpOOUPKY Takoil ke 00bEM pacTBOpa cepHOM KuUcIOThL. UTO
Habo1aete?

3aganmne 6

3aXMHUTE B METAJUTMYECKUE IIUIIIBI HeOobioi Kycouek mena (CaCOz3) u mpoxkanuBanTe
€ro HEeCKOJbKO MUHYT HaJ IUIaMEeHeM CHHUpTOoBKU. Ha kakue BemiecTBa pasiaraercsa KapOoHaAT
KaJIbLUs IIPYU HarpeBaHUU? 3aluIINTE YPAaBHEHUE PEAKIIUHU.

3amanme 7

B orpenpHBIX mpoOupkax uccienyite oTHouleHue okcuaa kaibims (CaO) k constHOU
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercss? HanumuTte ypaBHEHHE peaKIUU.
AHanmornunbeie ombIThl mpoBeauTe ¢ okcugoM Meau (CuO). ChenaiiTe BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

ITomectute B poOUpKy HEOOIBIIOE KOIMYECTBO KPUCTAJUIMYECKOTO aleTarta HaTpus U
npuieite pactBop cuibHOU comsiHoi kucioTel (HCL). [lo xapaktepHomy 3amaxy OmpeneauTe
oOpa3oBaHue yKCycHOH kucinoTsl. CocTaBbTe ypaBHEHHE peakuuu. KakuM MeToqoM mosyueHa
YKCyCHasl KMCIIOTA.

3ananue 9

[Ipurotosbre 2M (AByMoOsiHbIN) pacTBOop NaCL.

3aganmue 10

[TpuroroBete 15% Xiopuma HaTpus.

Kpamxue memoouueckue ykazanus

Pe3ynbrathl, mosydeHHbIE B XOJ€ IKCIEPUMEHTA JOJDKHBI OBITh OQOPMIIEHBI B BHJE
oryera. CTyIEHTOM JOJDKHBI OBITh IIOJTOTOBJIEHBI OTBETHl HA KOHTPOJIbHBIE BOIPOCHI [0 TEMaM
paboT mpaKkTHKyMa, pelleHbl 3aanus JlabopaTtopHoro npaktukyma (cM. pabodyro mporpammy,
pasnensl: 5.2 CopepxkaHHe pa3leloB M TEM IUCHUIUIMHBI, 6. Meroauueckue ykKa3aHMs IO
OpraHM3alMy HW3YyYeHUs JAUCUUIUIMHBI (Monyns)). Ilpu mnoucke OTBETOB Ha BOIPOCHI
pPEKOMEH/I0BaHa OCHOBHAS U JONOJIHUTENbHAs TUTEepaTypa (CIUCOK JIMTepaTypbl MPECTaBIeH B
paboueit mporpaMmme JUCITUTUTHHBI).

IIxana oyenku



bansr
Onenka * Onucanue

CTyaeHT 1eMOHCTPUpPYeT COPMUPOBAHHOCTh KOMIICTCHIIMH, OOHAPY)KHUBAET BCECTOPOHHEE, CUCTEM
aTHYecKoe U IiIy0oKoe MOHMMaHNe y4eOHOTo MaTepHaia, HOJTHOCTEI0 c)OPMUPOBAHEI YMEHHS U HaB
BIKH IIPU BEIITOJTHEHNH J1a00paTopHOH paboThl, 0(hOPMIIEHHHN Pe3yIbTAaTOB U 3aIlUTe OTYeTa 110 J1abo
paropHoii pabote. Bce 3amaHnst ocBOEHEL.

CTyaeHT 1eMOHCTPHpPYeT CHOPMUPOBAHHOCTH KOMIICTCHIIMHY Ha CPEHEM YPOBHE: OCHOBHBIC 3HAHUS
4 3 OCBOCHBI, YMEHUS ¥ HABBIKH IIPU BBIIIOJIHEHUH JIa00PaTOPHOi paboThl, 0OPMICHHH PE3yJIbTATOB U

3alMTe 0TYeTa 1o J1abopaTopHoi pabote chopMupoBaHbl. Bce 3a1aHust OCBOCHBI, HO IOIYCKaIOTCS

HE3HAUUTeNbHbIE OIINOKH, HETOUHOCTH, 3aTPYAHEHHs IPH aHATUTHYECKHUX OMEePaIUsIX.

CryzeHT IeMOHCTpHpYeT c(hOPMUPOBAHHOCTH KOMITCTEHIMH Ha 6230BOM YpOBHE: B X0O71€ KOHTPOJIBH
BIX MEPOTIPHATHI OIYCKAIOTCS 3HAUNTENbHEIE OIINOKH, CTYCHT UCIIBITHIBACT 3HAUYUTEILHBIC 3aTPY
JTHEHWs TIPY TIepeHoCe 3HAaHWI Ha HOBBIE IPAKTUUSCKUE CUTYaIlMH. Y MEHUS U HaBBIKY IIPH BBITIOJIHE

3 2 HHUH J1a00PaTOPHOH paboTHI, 0pOpMIICHHHN pe3yabTATOB U 3aIIUTE 0TYETa 110 JabopaTopHOii padoTe ¢
(hOpMHpPOBaHBI HETIOJIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO CHOPMYITHPOBAHBI BHIBOJ
BI.

2 1 CTyzeHT IeMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIIMH Ha YPOBHE HIDKE 6a30BOTO, MPOSIBISIETC

s HCAOCTATOYHOCTDH 3HaHHfI, yMeHI/Iﬁ 1 HaBbIKOB
1 0 HpOS{BJ’IS{eTCS{ TIOJTHOC WJIW MPAKTHYCCKU TOJIHOC OTCYTCTBUE 3HaHHfI, yMeHI/Iﬁ Y HAaBBIKOB

*[1Ixana OLEHKHU 0 OTACIBbHON J1ab0paTOpHOI paboTe MUCIIUILTAHBI

5.4 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHUIl

IIpumepsl 3aga4:

3agaua 1.

CocTaBbTe CXeMy YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peakiuu, UAYIIEeH Mo
cxeme

KMnQO4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2SO4 + H20

3agaua 2.

CocTaBbTe CXE€My YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIMH METOJ0M
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOUIETO B MIETIOYHOH cpejie:

KMnO4 + KNO2 + KOH — K2MnO4 + KNO3 + H20

3agaua 3.

CocTaBbTe CXE€My YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAaKIMH METOJ0M
AIIEKTPOHHO-MOHHOTO OajiaHca, MPOTEKAOIIEro B KUCION cpeie:

KMnOg4 + H2S + H2SO4 = MnSO4 + S + K2SO4 + H20

3agaua 4.

CocTaBbTe CX€MYy YpaBHEHHUS OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHOW PEAKIMU METOJ0M
AJIEKTPOHHO-MOHHOTO OajaHca, IPOTEKAIOIIEro B HeUTpaibHOU cpefe:

KMnQO4 + KNO2 + H20 — KNO3 + MnO2 + KOH

3agaua 5.

CoctaBbTe CX€My TaJlbBaHUYECKOTO 3JIEMEHTa, B KOTOPOM D3JIEKTPOAAMHU SIBISIOTCS
MarHueBass W IUHKOBas IUTACTHHKH, OITYIIEHHBIE B pPAcTBOPHl HMX HOHOB C aKTHUBHOMN
KOHIeHTpauueil Imonb/n. Kakoil meramn sBisercs aHOAOM, Kakoil karonom? Hamummre
ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEIHHOMN PEAKIIMH, TPOTEKAIOMIEH B ’TOM raJlbBAHHUECKOM
sneMeHTe, B BerauciauTe ero DJ1C.

3agaua 6.

Kakas macca Meu BeIICTUTCS Ha KaToie Tpu AnnekTpoiuse pactBopa CuSOs B Teuenuu 1u
Ipu cuiie Toka 4 A?

3amaua 7.

B 600 cm® Bozsl pactBopero 30 T BemecTBa. BrraucimuTe MaccoByio 0O BEmecTBa B Y%
(TIPOLIEHTHYIO KOHIEHTPAIIHIO)

3anaua 8.

MnotHocts  40% pactBopa HNOs; pasea 1,25 r/cm®. PaccuuTaTth MOJSAPHYIO
KOHIEHTPALMIO 3TOTO PacTBOpa.

3amaua 9.



VpaBHsiiTe CIEAyIOLUIYI0O CXEMY pEaKIUU, HCIOIb3Yysd METOJ HOHHO-3JEKTPOHHOTO
Oananca. YKaxuTe oKuciuTesb u BoccraHoButeb KoCro07 + HCl — CrCls + Cl + KCI + H20.

3amaua 10.

VYpaBHsiiTe CIEQyIOMIYI0 CXEMYy peaKIHH, HCIONb3ys METOJ HOHHO-3JIEKTPOHHOTO
Oananca. YKaXUTe OKHCIUTEIb U BoccTanoBUTEb. KBrOs + FeSO4 + H2SOs — Fez(SO4)3 + KBr
+H,0.

3anauva 11.

Cxounbko rpammoB NaOH Hazo B3sTh muist mpurotoierns 0,5 qv® 0,02 pactBopa?

3apava 12.

K 11m3 20% pacTBOpa rHapoKcHIa HATpHs, IIOTHOCTH KoToporo 1,22 r/cm®, mpubasumn
10 am° Bostbl. BBIUMCIIHTE MPOIEHTHYIO KOHIEHTPAIUIO MOTy4eHHOTO PacTBOPA.

3agaua 13.

N3 400 r 20% pacTBOpa IpH OXJAXKIEHUU BbLIENUIOCH 50 I' paCTBOPEHHOT'O BEIECTBA.
KakoBa MaccoBast 1011 ocTaBIIerocs pacrsopa?

3amaua 14.

3anummMTe 3JIeKTPOHHBIC KOHPUTYparuu cienyomux noHos: Cl; Ca?": AIF*: 07,

3agaua 15.

3anumuTe TOpUBENEHHBIE HIDKE CXEMbl, 3aMEHUB BOIPOCUTENBbHBIA 3HAK Ha
COOTBETCTBYIOLINI CUMBOI: PPy, OyKBY, 3Haku "+" wim "-":

1. Ba’ - % — Ba?*

2.Br0 ... % — Br

3.7-28 — Sr¥*

4,5%+28 — S?

5.Fe?-& — Fe**

Kpamkue memoouuecxue ykazanus

3aa4u Mo JUCIUIUIMHE BBIJAIOTCS KAXKIOMY CTYISHTY HHAUBUAYATbHO. BapuanTel 3a1a4
npenctaBieHsl B ydyebHom mocobun T.K. Muxanpuenko. Xumwus: 3amauu, YOpakKHEHUS U
KOHTPOJIbHBIE 33JIaHUsI 110 OOIIEH XUMUHU.

Llkana oyenxu

OneHka Bamner* Omnucanne

5 2 Bce pacuers! BBINOIHEHBI IPaBUIBHO, CTYACHT MOXKET OOBSICHUTD HHU3HMIECKHUN CMBICT MOTyYeH
HBIX PEe3yJIbTATOB, CMIENIATh BBIBOJI

4 1 Bce pacueThl BBITOIHEHBI PABUIIBHO, CTYACHT MOXKET OOBSICHUTH (PU3MUYCCKUN CMBIC TIOTYyUeH
HBIX PE3YJIbTATOB, HE MOXET CJIEJIATh BBIBOJI

3 0,75 Bce pacuers! BBINOIHEHBI IPABUIBHO, CTYICHT HE MOXKET OOBSICHUTD (DH3UIECKHUI CMBICT MOy
YEHHBIX PE3YJIbTATOB, HE MOXKET CIEIaTh BBIBOI

2 05 Pzicqum BBIMIOJTHEHBI HETPABUIILHO B OT/ICIIBHON YaCTH 3a/1a4H, B CBSI3H C Y€M ITOJIyYCH HEBEPH
Bl pe3yabTaT

1 0 PacueTsl BBINOJIIHEHBI HEMPABUIBHO

* Kputepuu OLIeHKH OTAETHHOM 3a/1auu

5.5 Ilpumepsl 3a1aHUH /151 BHINOJHEHHS KOHTPOJIbHBIX padoT

KontponbHast pabora mpenycMapuBaeT pelleHHe 3ajad Mo BapuaHTaM. KoHTposbHas
paboTa npegHa3HaYeHa CTyIeHTaM 3a04HON (popMbl 00yueHus

BapuaHnThl KOHTPOJBHBIX 3aJaHuil mpenacTaBieHsl B ydyeOHom mocodbun T.K.
Muxansuenko, JI.B. benoyc Xumus: Ilpaktukym mo oOmieil M HEOpraHMYecKOM XUMHH. —
Bnanusocrok. (cM. cTp. 39).

Kpamkue memoouueckue ykasanus

Kaxxapiii CTy/IeHT BBIMOJHSIET BapUaHT KOHTPOJBHOTO 3aJaHusi, 0003HAUYEHHBIM JBYMS
nocienHuMH IUdpaMd  HOMepa CTynaeHdeckoro Owiera (mudpa). Hampumep, HOMep
crynendeckoro owmiera CT-03-235, ne nmocnennue nudpsl 35, UM COOTBETCTBYET BapHaHT 35.

LIxana oyenku
| OmueHka | Bamel | Omnncanne |




Bce pacueTs! BBINOIHEHBI IPABUIBHO, CTYIEHT MOXKET 00BACHUTD (DU3UIECKUI CMBICT MOTy4YeH

A HbIX PE3yJIbTATOB, C/IEIATh BBIBOJL

38 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYJICHT MOXKET OOBSACHUTD QU3HYECKUIT CMBICT TIOYYEeH
HBIX pe3yJIbTaTOB, HE MOXKET CJIeTaTh BBIBOJ

28 Bce pacueTs! BBITOJIHEHBI IPaBHIBHO, CTYICHT HE MOXET OOBSICHUTD (GDM3UIECKHI CMBICT MOy
YEHHBIX PE3yJIbTATOB, HE MOXKET CIIEIaTh BBIBOL

10 PacueTs! BBINOJIHEHB! HENIPABHIIBHO B OTAECNIBHOM 4acTH 3aJa4H, B CBA3U C YeM IIOJIyYCH HEBEPH
bl pe3ynbTaT. [IpaBuiisHO pemeHo 10 mponeHToB 3a1a4

0 PacyeTs! BBITOJIHEHBI HENPABHIEHO
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