MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EPA 5KOJIOI'MH, BUOJIOI'NN U TEOT'PA®UIN

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
XUMMUs

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
15.03.06 MexarpoHrka U poOOTOTeXHUKA. MexaTpoHHUKa B pOOOTOTEXHHUKA

I'ox Habopa na OIIOII
2023

dopma 00ydeHuUs
3a04Has

Bnagusoctok 2025



Pabouas mporpamMMa IuCHUIUIMHBI (MOIyJsi) «XUMHS» COCTaBJI€HA B COOTBETCTBUU C
tpeboBanusimu PI'OC BO mno wnHampaBnenuto mnoxarotroBku 15.03.06 MexaTpoHuka u
poboroTexHuka (yTB. mpukazom MuHoOpHayku Poccuu ot 17.08.2020r. Nel1046) u [Mopsinkom
OpraHM3allMl U OCYIIECTBIEHHUS O0pa30BaTENbHON [EATENIBHOCTH 10 00pa3oBaTeIbHBIM
porpaMMam BhICIIEro 00pa3oBaHusi — IporpamMmmamM OakajiaBpuara, porpaMMam ClelruaInuTera,
porpaMMaM MarucTparypsl (yTB. mpukazoM MunoOpnayku Poccun ot 06.04.2021 1. N245).

CocraBurenb(n):

Hsanenxo H.B., kanouoam buonocuveckux nayk, ooyeum, Kagheopa sxkonozcuu, buonocuu
u eeoepaghuu, Natalya.lvanenko@vvsu.ru

VYTBep:kIeHa Ha 3aceaHuu Kadeapsl 3KoJIoruu, ouonorun u reorpapuu ot 18.04.2025 ,

nporokoi Ne 3

COI'JTACOBAHO:
3aBe uit kadenpoii (pazpaboTunka AOKYMEHT IIOAMTUCAH
Ayrot Cb P (p P ) SJEKTPOHHOMU NMOAITUCBHIO
MBanenxo H.B. Ceprtuduxar 1576081941
Homep Tpanzakiym 0000000000DBC3FB
Brnanenen HBanenko H.B.




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@ 1 390 | 1B 1 2 9 a | o | 4| 1] o] es 3
POOOTOTEXHUKA




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoxyJs) s 3@0

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
TEeKyIero KouTpoJs st 300

Kox pe- Ko1-Bo 9acoB, OTBe/IeHHOE Ha
®opma
No Hassanue TeMbl 3yJIbTaTa
Jlex [pakr JIab CPC TEKyIIEero KOHTPOJIS
00yJeHHs
BBezeHue B AUCHUILIMHY.
1 | Kiacchl HEOpraHHIEeCKHX P11, P12 2 0 0 12 CobecenoBanue
COETMHEHUI
2 ATOMHO-MOJICKYIAPHOE PI1, P12 0 0 0 12 CobGecenoBanue
YYCHHE
CtpoeHue aToMa U
3 | mepuoauueckas cucrema JJ.1. | PI1, P/I2 0 0 0 12 CobecenoBanme
MenpeneeBa
Teopust pactBopoB. OCHOBHBIE P/1,
4 | 3aKOHOMEPHOCTH MPOTCKAHMS P2, 0 0 2 12 CobecenoBanue
XUMHUYECKUX IPOLIECCOB PJ12, P13
OKHCITUTETBHO- PIII
5 | BOCCTAHOBHTCIbHBIC 1 P2, 2 0 2 15 CobecenoBanue
JNEKTPOXUMHUIECKHE
P2, P13
MPOIIECCHI
Hroro no Tagamnme 4 0 4 63

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) niast 3OO0

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuueckux coeouHeHul.

Conepxxanne Tembl: Benenue B mucuuimny. I[lpeamer, 3amaum u MeTOABl XUMHH.
[Ipoctrie U cioxHble BemiecTBa. Kiaccudukamuss mpocThIX M CIOXKHBIX BemiecTB. OKCHIBL.
Knaccudukanus okcuno. HeconeoOpa3zyromue u coneobpasyromue okcuabl. Knaccubukanus
coyieoOpa3yromux OKkcuaoB. llomydeHne u XUMHUYECKHE CBOMCTBa OKCHUI0B. OCHOBaHWUSI.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHuii. XUMHYECKHE CBOWMCTBAa IIENOYEH,
HEpAacTBOPUMBIX M am@oTrepHbIx ocHoBaHui. Kucnorel. Knaccupukauus xucnor. Ilonyuenue
kucnot. Xumuueckue cporictBa kucinoT. Comm. Knaccuduxamus coneit. CpemHue, Kucible,
OCHOBHBIE cOJM. CTIOCOOBI UX TOJIYYCHHS U XUMHUECKHE CBOMCTBA. KOMIIJIEKCHBIE COeMHEHUSI.
Hx obpa3zoBanue u ctpoeHue. BHyTpeHHss 1 BHEIHIS chepbl KOMIUIEKCHOTO coernHeHusl. CBsI3b
XHUMHUU C JPYTUMHU HAyKaMHU.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKITMOHHOE 3aHsSTHE: AaKTUBHAs JIEKIMs C WCIOJIb30BAaHUEM IPE3EHTAIIUM.
CamocTtosTenbpHas paborTa.

Buapl camocTosiTeNbHONM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora c nuteparypoi.
BrimonHeHe KOHTPOIBHOM PabOTHI.

Tema 2 AmomHO-MONEKYAPHOE YUEHUE.

Conepxanne Tembl: BemectBo. Buabl xumuyeckux peakuuii. OCHOBHBIE TMOHATHS U
3aKOHbl XUMHUU. ATOMHO-MOJIEKYJISIpDHOE Y4YeHHE. ATOMHas M MOJIEKyJsipHass macca. Moub,
MOJISIpHAs Macca BENIECTBa, B3aMMOCBS3b MACChl, KOJIMYECTBA M MOJIIPHOM MacChl BEIIECTBA.
XUMUYECKUH IKBUBAICHT, ()aKTOp DKBUBAJICHTHOCTH, YUCIO SKBUBAJICHTHOCTH. JKBUBAJICHT U
MOJISIpHAsI Macca SKBUBAJIICHTA MPOCTHIX M CIIOKHBIX BEIIECTB. 3aKOH YKBHBAJICHTOB.

@opMBl U METOJIBI TPOBEIACHHS 3aHITUN TO TeMe, MPUMEHsSEeMbIe O00pa30oBaTENbHBIC
texHoyioruu: CaMocTosITeNbHas padoTa.



Bunel camocTosTenpHONW MOATOTOBKH CTYIGHTOB 1o TeMe: Pabora ¢ nmrepaTypoi.
BrlimmotHeHIE KOHTPOIBHON pabOTHI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema /1.1. Menoeneesa.

Conepxxanrie Tembl: OCHOBHBIE JTamlbl W AUAJICKTHKA Pa3BUTHS NPEJICTABICHUNA O
CyILIECTBOBAaHUU U CTPOECHHM aTOMOB. CTpOEHHE aTOMOB: SJIpO, JIEKTPOHBI, UX 3aps] U Macca.
KBaHTOBBII XapakTep U3JIyYEHHUS U MOMJIOLIECHHS 3Heprun. Y paBHenue I1nanka. KopnyckynspHo-
BOJIHOBOM Jyaliu3M MHUKpodacTull. /Jlyaln3m »5JIEKTPOHOB W MNPUHUMUII HEONPEIEIECHHOCTH.
[Tonsitne opOuTamu. DieKTpoHHOE 00Jiako. KBaHTOBBIE YHWCIA: TJIIABHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CITMHOBOE KBAHTOBOE 4YKciI0. Dopma s-, p-, d-opOuTtaseit. DieKTpoHHasI
U JIEeKTpOHHO-Tpaduueckas (opmbl cTpoeHHss aroma. [lopsIOK 3amoJIHEHUsS aTOMHBIX
opoutaneit. [Ipunnun Ilaynu. [lpuanun HanMmeHsplne sHeprun (aBa npaBuiia KiedkoBckoro).
[Mpunuun I'ynpa. [lepuonnueckuii 3akoH [I.M. MenaeneeBa u €ro TpakTOBKa Ha OCHOBAaHUHU
COBPEMEHHOI TEOPUM CTPOEHHUs aToMa. ATOMHO-MOJEKYJISIPHOE ydeHue. XUMHUYEKCcasl CBA3b U
cTpoenue BemiecTBa. OCHOBHBbIE BHUIbI XUMHYecko cBsa3u. KoBanentnast cssb. IlonsipHas,
HenoJsipHasi, mpuMepbl. JJOHOpHO-aKIIENITOPHBII MeXaHnu3M 00pa3oBaHus cBsi3u. HaceiaemocTh
KOBAJICHTHOM CBSI3M, HAIIPABIECHHOCTb. MOHHAsA CBS3b Kak NPENEIbHBIN Ciy4all IOJISIpU3ALUU
KOBaJCHTHOM  cCBsizu. [ uOpummsanus  aToMHbIX — opOutanei. Tumbl  rUOpHUIM3ALUU.
IIpocTpaHCTBEHHOE PACIIOJIOKEHUE AaTOMOB B MOJIEKYJIaxX.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texuosioruu: CaMmocTosiTeNbHas padoTa.

Bunel camocToATenbHONW MOATOTOBKM CTYAEGHTOB Mo Teme: PaboTta ¢ muTepaTypoid.
BoinonHeHue KOHTPOJIBbHOU PabOTHI.

Tema 4 Teopus pacmeopog. OcHOGHbIE 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Copepxanne Tembl: PactBopbl. OCHOBHBIE OINpEAENEHUS: PacTBOP, PACTBOPUTEID,
pacTBOpeHHOe BellecTBo. PacTBopuMocTbh BemecTB. HacplmenHblii  pactBop. CrocoOsl
BBIPDAKECHMSI KOHLEHTpALMU pacTBOpoB. ['mapartHas teopus pacrBopoB /.M. MeHnneneesa.
OHepretuka nporecca pacTBOpeHHUs. OCHOBHBIE IOJIOKEHHUS TEOPHM DIIEKTPOJUTHYECKON
quccouyanuu. PaBHoBecHe B pacTBOpax AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALINS BOJIBI.
Bydepnbie cucremsr (kapOoHaT-ruapokapOoHaTHas OydepHas cucreMa MHUpPOBOro OKeaHa,
nouBeHHbIe OydepHble cucteMbl). ' naponus coneid. Xumuueckas KMHETUKA U KaTtanu3. CKopocTh
XUMHUYECKON peakiuu. McrtuHHas m cpenHsas. PakTopel, BIUSAIOIME HAa CKOPOCTh PEAKIIMH.
Kunernyeckas knaccudukauusa peakuuid. [loHsTHE O mNOpsiIKe MOJEKYJISIPHOCTH pEeaKLHUU.
KoHcTaHTa CcKOpOCTHM peakuuu NEPBOrO MOPALKA. 3aBUCHUMOCTb CKOPOCTH PEAKIUH OT
TeMneparypbl. AKTUBHbIE MOJIeKYJIbl. [loHsATHE 00 SHEpruM aKTUBaLuu. YpaBHEHUE AppeHuyca.
[TonsiTue o kaTanuse. MexaHu3M IelCTBUSA KaTanu3aTopoB. [IoHATHE 0 XUMUYECKOM PaBHOBECHUHU.
CwMmeleHne paBHOBECHSI ITPU U3MEHEHNHU KOHIIEHTpALUK, TeMIepaTypsl, naineHus. [Ipunnun Jle—
[Hatenbe. OCHOBBI XMMHUYEKCOW TEPMOJMHAMUKH. 3aKOH COXPAaHEHUS SHEPTUU. BHyTpeHHsA
SHeprus, Temiora u pabora. MaremaTHueckoe BbIpaK€HHE MEPBOr0 Havajga TEPMOJWHAMUKH B
pasubix ycnosusx (V=Const, p=Const). TemmnoBoii >¢ddext peakuuu. 3akon ['ecca u ero
cnenctBus. CraHIapTHbIE TEIUIOTHI 0Opa3oBaHus U cropaHus. OOpaTumble U HeoOpaTUMBbIE
npoueccsl. @OpMyIMpOBKa U MAaTEMaTHYECKOE BBIPAXKEHHE BTOPOTO Haydaja TEPMOJMHAMHKU.
[Tonsitue 06 suTponMu. [loHsATHE O TEPMOAMHAMUYECKUX TIOTEHIIMANAaX. DHEprus [ expmMromsIia.
Oneprus ['n66ca. Mcnonp30BaHue STUX 3HEPTHUI IS ONIpe/IeIeHUs] HallpaBJI€HHOCTH poliecca.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITHH 1O TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
texHosorun: CamocrositensHast padota. JlaboparopHoe 3aHsTHE - TabopaTopHas padora.

Buapl camocTosiTeNbHOM TOATOTOBKH CTYIEHTOB MO TeMe: Pabora ¢ nurepaTypoil.
[ToarotoBka x nmabopaTopHoil padore "Peakiun HOHHOrO oOMeHa" - OTBETHl Ha KOHTPOJIbHBIE
BONPOCH! (HamMCaHWE TEOPETHYECKON YacTHh OTYeTa) METOJWYECKUX YKa3aHHi; MOATOTOBKAa K
HKCIEPUMEHTAIBHON YacTu paboThl. BrinoHeHNE KOHTPOIBHOM paboThI.



Tema 5 OxucnumenvHo-60cCmMaHo8UmMenvHble U INeKMpPOXUMULECKUe NPOYECcchi.

Conepxxanne tembl: OkucIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBuuBanue
OBP. Tunet OBP. O6mme cBoiictBa MeTauioB. DOpMbl HaXOXACHUS METAJIOB B MPHUPO/IC.
duznyeckue cBoiCTBa MeTaIIoB. Kpucrammmueckas pererka MetaymioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTayyioB. Pa3nuuue B CTPOCHHHM BHEIIHETO SHEPreTHYEeCKOr0 YPOBHS Yy METaUIOB U
HEMETAJUIOB. ATOMBI METAJJIOB TJIaBHBIX W MOOOYHBIX moarpymil.llonyyenue meTamioB u3 ux
COCMHEHUN. XHWMHYECKHE CBOMCTBA METAJJIOB. OJIEKTPOXUMHUUYECKUU pAJle HANPSKEHUM
METaJUIOB. 3HAYCHUE METAUIOB B KU3HMU YEJIOBEKA. DJIEKTPOJHBIE MOTCHIMAIbl. MexaHu3m
BO3HUKHOBEHHUS DJJIEKTPOJHOrO TMoTeHnuana. Bogoponueiii snextpoa. Psan cranmapTHbIX
AJNIEKTPOJIHBIX TMMOTEHIMAIOB MeTawioB. [anbBanmueckuit snement. Omnpenenenue IC
ranpbBaHuyeckoro ayemeHTa J[lanmanga-SAkobu. Konnenrtpamuonnsle menu, pacuer IJC mo
dopmyne Hepucera. Kopposusi meramioB. Buasl koppo3un. AHOJHBIE W KAaTOJHBIE TPOIIECCHI,
MPOTEKAIOIIUE MTPU IEKTPOXUMHUUECKON KOPPO3UU METAIJIOB. Bompockl aKo10THuu, CBA3aHHbIE C
KOppo3uei MeTauioB. Mepsl 60phObI ¢ KOPPO3UEH: aHOTHOE TTOKPHITHE (OIIMHKOBAHHOE JKEJe30),
KaTOJHOE TOKphITHE (JyxkeHoe xene3o). [IporexkropHas 3ammra. Dnextponus. CyHIHOCTh
AJIEKTPOJIN3a. DJIEKTPOJIM3 PACIUIABOB U PACTBOPOB. DJEKTPOJIU3 C HEPACTBOPUMBIM AHOJIOM.
3akonbl Dapanesd. [IpakTuueckoe npUMeHEHUE IIEKTPOIU3A.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHA 1O TEeMe, MPUMEHSIEMBbIC 00pa30BaTCIbHBIC
TexHoJoruu: JIEKIIMOHHBIE 3aHSATHUS: AaKTUBHAsl JIEKIHS C WCIOJIb30BAaHHUEM IIPE3CHTALIUU.
CamocTostenpHas padbot. JlabopatopHoe 3aHsATHE - TabopaTopHas padoTa.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB 1o Teme: Pabora ¢ nutepaTypoi.
[ToaroroBka k nabopatopHoil pabore "DnekTpoins" - OTBETHI Ha KOHTPOJBHBIE BOIPOCHI
(HamucaHuWe TEOPEeTUYECKOW YacTH OTueTa) METOAMYECKHX YKa3aHWi; TOJArOTOBKa K
AKCIIEPUMEHTAJIbHON YacTu padoT. BeinosHeHNe KOHTPOIbHONU PaboThl.

5 Meroauyeckne YyKazaHusl sl OOY4YAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AUCHHUILIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYEHHI0 IUCUHMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

CamocrosiTenbHass paboTa BKIIIOYaeT paboTy ¢ y4eOHOM M HaydyHOM JuTepaTypoil mpu
HOJrOTOBKE K J1a0OpaTOpHBIM paboTaM, JEeKIMSIM U K 3Kk3aMeHy. CamocrosrenbHas pabora
NPOBOTUTCS C IIeNBIO: CHCTEMAaTH3allMd W 3aKpeIUICHUs, YIIyOJIeHUS ¥ pacIIupeHus
TEOPETUYECKUX 3HAaHUM M TNPAKTUYECKUX YMEHMH, NpUOOpeTaeMbIX CTyJAEHTaMH B XOj€
AyJIUTOPHBIX 3aHATHH; (OPMUPOBAaHUS YMEHHMI HCIOJIB30BATH CHEHUAIBHYIO JIUTEPATYpY;
pa3sBUTHs TO3HABATEJIBHBIX CIIOCOOHOCTEH M AaKTMBHOCTH oOydaromuxcs; (opMHUpOBaHUS
CaMOCTOSITEIbHOCTH MBIIIICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
camMopealM3alluy; pa3BUTUS MCCIENOBAaTENbCKUX yMeHMH. CamocTosTenbHas paboTa mpu
M3yYEHUH JUCIUILTMHBI TOIPpa3IeNsieTcsl Ha TpY BHIA: 1) ayauTopHast caMoCTosITeNbHas paboTa
(BbINIOJIHEHUE  J1TAOOpaTOpHBIX paboT); 2) caMocTosTeldbHas paboTa TOJ KOHTpPOJIEM
npenoaBarens (TUIAaHOBBIE KOHCYJIBTAIIMH, 3a4€T); 3) BHEAyAUTOPHAS CaMOCTOSITeIbHAs paboTa
OpY BBIIOJHEHUH CTYACHTOM JIOMAllHUX 3aJaHUi Y4eOHOro M TBOPYECKOIO XapakTepa
(ToATOTOBKA K JIEKIUSM, WHIWBUAyaJTbHBIE PabOTHI MO OTAETBHBIM pa3/ielnaM COJCpKaHUs
JMCLUTUIMHBL, IOJTOTOBKA K 3a4€Ty).

JIJ1st TIOATOTOBKY K JIA0OPATOPHBIM 3aHITUSM HEOOXOIMMO HCIOIB30BATh METOINIECCKHE
yKa3aHUs K BBINOJHEHHIO JTAOOpaTOpHBIX paboT. Kaxaplili paszgen METoAMyYecKHX yKa3aHWH
3aKaHYMBACTCSl TIEPEYHEM KOHTPOJIBHBIX BOIMPOCOB, HA KOTOpPHIE HEOOXOAWMO OTBETUTh
NUCbMEHHO M O()OPMUTH B OTUET B BHJIE TEOPETUYECKOH IJIaBbl K KOHKPETHOW J1ab0paToOpHOi
pabote (I'maBa 1 TeopeTuueckas 4acTh).



CTyneHT 3alinaeT OT4eT WHANBUAYAITBHO.

JlomycKoM K BBIMOJIHEHUSI 1a00paTOPHBIX padoT SBISIETCS IPOXO0KACHUE HHCTPYKTAXKa 110
TeXHUKe Oe3omacHocTH (1-e 3aHsATHe) U 3HAaHHE TEOPHH U X0Ja dKcrepuMeHTa. CTyIeHT TOJKEeH
OBITh TOTOB K K&XXJIOMY 3aHATHIO - BBINOJHSET TEOPETHUECKYIO0 YacTh W 3allUINAeT ee IMepel
IIPOBEJICHUEM dKCIIEpUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JlaGoparopHasi paboTa BBIIOTHSAETCS CTYACHTOM B ayJUTOPHH. Pe3ynbraTel 1abopaTopHOH
paboTel odopmiIOTCS B BUAC OTHEIbHOW ThaBel (I'maBa 2 DOkcrepuMeHTalbHAsT YacTh).
DKCcrepuMEHTalIbHAas YacTh BKIIIOYAET XOJ Pa0OThI, pe3yibTaThl OMbITa (TOATBEPKIAIOTCS
XUMHUYECKUMH PEaAKIUsIMHU, pacueTaMu), HAOJIIOACHUS U BHIBOJIBI.

JlaGoparopHas paboTa pa30uBaeTCsl Ha HECKOJIBKO TAIOB:

| - KamepanbHbiii oTan 1 (m1aHupoBaHue) - a) MOCTAaHOBKA IIeNieH U 3a1a4 paboThI, Toa00p
JUTEepaTypbl U HaNKMCaHWE TEOPETUYECKOW YacTH OT4YeTa, C HMCMIOJIb30BAaHHMEM KOHTPOJIbHBIX
BOIPOCOB N0 TeMe; 0) cocTaBieHHE IIaHa paboThl (MPEAyCMOTPEHHOTO METOIUKO); B)
MOJTyYEHUE JI0MYCKa K BBIIOJIHEHHUIO J1a00paToOpHOil pabOTHI.

Il — Kamepanpubiii stan 2 (3KCIEPUMEHTAIbHBIN) — a) BBINOJHEHUE pPadoT
(mpeyCMOTPEHHBIX METOAMKOI); 0) 00paboTKa pe3yabTaTOB AHAIUTHYECKOTO OINpEaSICHUS
(BBIpa’k€HUE PE3YJIbTATOB YEpe3 KOJ-BO, MACCY, KOHIIEHTPAL[MIO, MAaCCOBYIO JIOJIIO BEIIECTBA U
mp., COrJIACHO METOJMKE); B) MPOTOKOJIMPOBAaHUE HAOIIOJeHHM, (GOpMYyITUpOBKa BHIBOJOB; T)
[OJIFOTOBKA OTYETA.

Il — 3amuTa oTyera (MHAMBUAYAIILHO).

KoHTpoJsibHbIE BONPOCHI 17151 CAMOCTOATEILHOM OlleHKN Ka4eCTBA 0CBOeHUs yueOHOoM
AUCHHUILIHHBI

Yro takoe okcuapl? Kak ux kiaccuuuupyroT o XMMUYECKHM CBOMCTBaM?
Uto Takoe ruApOKCHIbI?
Knaccugukanus ruipokcuioB.
UTto Takoe OCHOBHOCTh KUCIIOThI, KUCJIOTHOCTh OCHOBAHUSA?
Haiite onpenenenue conu. Knaccuduxanus comnen.
Kakue KucioTel 00pa3yroT KUCIbIE COTH?
Kakue ocHoBaHus1 00pa3yroT OCHOBHBIE COIH?
XUMHUYECKUH JIIEMEHT, aTOM, MOJIeKyJia?
[TpocThie u crnokHbIE BelecTBa?
. Xumuueckue Gpopmysbl BEIECTB?
. 3aKOH ITOCTOSIHCTBA cocTaBa’?
. OTHOCHTENbHAS AaTOMHASI U MOJIEKYJISIpHAsl Macca, MoJIsipHast macca?
. [locTosinnas ABorazipo?
. Ilepuoanueckuii 3akoH Mennaeneena?
. 3axoH I'eii-JIroccaka?
. 3akoH ABoraipo?
. Monsipublit 00bem raza?
. YpaBuenue Knaiinepona?
. YpaBHeHnue Meneneena?
. Hanmmure nonHbie 2/1eKTPOHHBIE KOHPUTYpALlUK aTOMOB 3JIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.
21. Hanmmmre 51neKTpOHHBIE KOH(DHTYpAIlH aTOMOB XJI0pa U Mapradna u noHos CI" u Mn?*,
22. HanumuTe 371eKTpOHHYI0 KOH(PUTypaluio aToMoB dochopa 1 BaHaaus. SIBISIOTCS 11
OHM aHaJloramu?
23. HanumuTe 351eKTpOHHYI0 KOH(PUTypaluio OepuilIus U yKaKUTe JIeMeHThI-aHaioru. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUEHUEM HOMepa nepuoja’?
24. TlpuBeuTe AIIEKTPOHHYIO KOHPUTrypanuto Kanus. [lokaxkute, Kak M3MEHSIOTCS CBOMCTBA
3JIEMEHTOB NEPH0/1a, B KOTOPOM HAaXOUTCS KaJIUM.
25. Hanummre 51eKTpoHHbIe KoHpurypanuu atomos Fe u F, a Takoxe nonos Fe?*, Fe3* u F-,
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YKaxkuTe, y KaKUX U3 HIDKE IPUBEICHHBIX MOJIEKYJI XUMUYECKHE CBSI3U UMEIOT
nossipubid xapakrep: Fz, CO, Ho.

YKaKuTe MOCIEeI0BATEIIEHOCTh BO3PACTAHUS IIEKTPUIESCKOTO MOMEHTA JUTIONS Y
cessei: B-N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJCHTHOCTH Hoaa u pochopa B OCHOBHOM U BO30YKICHHOM COCTOSTHUSIX.
VKaxuTe MeXanusM o0pa3oBaHus cBa3el B none ruapokconus HzO'. Kakyro
BaJICHTHOCTh UMEET KHCIOPOJI B ’TOM HOHE?

Kakyro npoctpancTBeHHYI0 KOH(pHTrypanuto umeroT Moiekyisl BaClz, PbCl,, PbCls, Bro,
AsHz, HoTe, CF4, GeHa, PCls, SBrs? Kakue U3 3THX MOJICKYIT MOJSPHBI?

OcHoOBHBIE CBOMCTBA MPOSBIISET BBICIIUI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapusl,
yraepoja?

Kak u3meHstoTcst CBOMCTBAa THAPOKCUAOB, 00pa30BaHHBIX METaNIaMU TJIaBHOM
noarpynmsl II rpynmel, mpy yBeTUYeHUH 3apsia siipa aToMOB?

W3menures nmu cBoiictBa BemiectB B psy NaOH — Mg(OH), — AI(OH)3?

UYem 00ycoBIeHa AITIOTPOIHS?

B yewm 3akitodaroTcst cBoricTBa aM(pOTEPHBIX THIPOKCUIOB?

Uemy paBHA MOJISIpHAsT KOHIICHTPAIUS YKBUBAJICHTA, MOJIIPHAs KOHIICHTpAIus u TUTp 20
% pactBOpa cynbdara MarHus?

Kaxoif 06beM pacTBOpa cepHOil KMCIIOTHI TIIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii nodeit
H2SO4 88 % Ham0 B34Th JUIsl MPUTOTOBJICHHSI pacTBOpa KUCI0Thl 00beMoM 300 cMS,
mwiotHOCTHIO 1,3 r/cM®n maccoBoit moneit H2SO4 40 %?

B BognoM pactBope crynenuato aucconuupyet: K2SOs, K2S, H2S, NaxSOs.
Peakiiuu nonHoro oOMeHa UayT 10 KOHIA B Pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYISIPHOE U MIOJTHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHmi0: CO3%> + 2H" — CO; + H0.

Heiitpansayto cpeny umeer Boaubsiit pactBop: NaNOs, FeSO4, NazS.

Kuc1oTHOCTD 1MOYBBI MOKHO yBeaHunTh BBeaeHHe pacTBopa: NH4NO3z, NaNOs, NaCl,
NaxSOs.

Kakwue pactBopsl HazbiBatoTcs Oydhepuasivu? [IpuBennuTe npuMepsi.

Yro Takoe OydepHas eMKOCTb, U OT KakuX (haKTOpOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHu3M JeicTBUS OyPEepHBIX CUCTEM?

[TpuBectu ypaBHeHus uig pacueta pH OydepHBIX pacTBOpPOB.

KaxoBo 3nauenue 6ydepHbIx cuctem?

Beraucnouts pH dopmuatHoro 0ydepHoro pactBopa, B 171 KOTOPOTO CONEPKUTCS TTO
0,1M HCOOH (K = 1,8%10).

Beruucnuts pH aneratnoit 6ydepnoit cmecu, conepxkaiueit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

BbaucnnTh MOJISPHYIO KOHIIEHTPAIIUIO PacTBOpPa MypaBbHHON KUCIOTHI, eciu pH =3, a
Kue = 1,8%10,

I'maponus mpotekaet npu pactBopennu B Boje: CaBrz, Ba(NOs)2, Na2SOs, AICIs?
Bopa. CsoiicTBa BOOEL.

OcHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Iporeccel, mpoTekarome Ipu pacCTBOPEHUH, TETUIOBOM A(HEKT pacTBOpEHHU .
Teopust SMEKTPOTUTHUECKON TUCCOIHAIINY.

CTeneHs TUCCOIHAIIAH.

CunpHbIC U CIIa0bIe DIEKTPOIIUTHI.

KoncranTta nuccounanuu. 3akoH pasBeaenus OcTBaibiaa.

3aKOH ANEKTPOHEHUTPATHHOCTH PACTBOPA IIIEKTPOIIUTA.

HNoHHOE npoun3BeIeHHE BOBI.

Bonopoansliit nokaszares.

OHeprusl.

BryTpeHHsIsI SHeprus.
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Temnora.

Pabora.

IlepBoe Ha4aI0 TEPMOJUHAMHUKHU.

3aKOH SKBUBAJIEHTHOCTHU TEIUIOTHI U paOOTHI.

OHTaJIBIHSL.

TennoBoii 3 PeKT XUMUIESCKOIN peaKIuu.

3axoH ['ecca.

OHTponus.

Bropoe Hauano TepMOAMHAMUKH.

CBobOonnas sHeprus 'nb60ca kak KpuTepuii HalpPaBJIEHHOCTHU MIpoIecca.

CKOpOCTbh XMMHUYECKOHN peakLMU. 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIIMU OT
KOHIEHTPALlUU PEearupyroINX BEIIeCTB.

KoHcTanTa ckopocTu peakunu. MonekyasspHOCTb U HOPSAOK peaKuu.
Karanutrnueckue peakiiuu. ' OMOreHHBIN U r€TepOreHHbIN KaTalu3.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIUH OT TeMIiepaTtypsl. TemnepaTypHas
3aBHCUMOCTbH KOHCTAHTBhI CKOPOCTH PEaKIIHH.

DHeprus akTUBAaLlUU XUMHUYECKOHN peakuuu. Teopusi akTHUBUPOBAHHOTO KOMILJIEKCA.
Xumuyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

®akTopsl, BIUSIOMKE Ha cMenieHne paBHoBecus. [Ipunuun Jle-I1latense.
OKHCTUTENbHO-BOCCTAHOBUTENIbHBIC peakiuu. [IpuBeanTe npuMepsl THMTUYHBIX
OKHCIIUTENIEN U BOCCTAHOBUTEIIEH.

PaccTtaBpTe K03()PUIHEHTHI B ypaBHEHHIX, IPUMEHUB METO/]I 3JIEKTPOHHO-MOHHOTO
6amanca: a) KoCr207 + HzS + H2SO4 — Cr2(SO4)3 + S + K2SO4 + H20; 6) Ag +
HNO3(koni) — AgNO3 + NO2 + H20 YkakuTe OKHCIUTENb U BOCCTAHOBUTE!T.
I'1ie pacroioskeHbl METaJUIbl B IEPUOINYECKON CHCTEME XUMUYECKUX 3JIEMEHTOB
.M. Mengenecena?

KakoBbI 0cOOEHHOCTH CTPOEHHS AaTOMOB METAJLIOB?

B 4ém paznuune B CTpOSHUU BHEIIHETO YHEPTreTHUECKOTO YPOBHS Y METAILJIOB U
HEMETaJI0B?

CKOIBbKO HapYKHBIX AJIEKTPOHOB UMEIOT aTOMbBI METAJUIOB TJIABHBIX U TOOOYHBIX
noarpynn?

B kakux opmax MOTyT HaXOJUTHCS METAJUIbI B IpUpoe?

Kak ycTpoeHna kpucraminyeckas peuierka MeTaauioB?

KakoBbl uznueckue cBoCTBa METAIIOB?

Kak MOXHO MOJIy4uTh METAJLJIBI U3 UX COEAMHEHUIN?

Kak BenyT ce0st aTOMbI METAJNIOB B XMMHUUYECKUX PEAKIUAX U oUYeMy?

Kakwue cBoiicTBa — OKUCIHUTENEH UM BOCCTAHOBUTENEH — MPOSBIIAIOT METAJLJIbI B
XUMUYECKHX peakuusix?

Pacckaxkure 00 31€KTPOXUMUYECKOM Psi/ie HAPSDKEHUH METalIOoB.

[lepeuncnure peaklinu, B KOTOPbIE MOT'YT BCTYIIaTh METAJUIBI.

KakoBo 3HaueHNe MeTaIoB B )KU3HU yesloBeKa?

Brraucnute teMneparypy 3amep3aHusi BOIHOTO pacTBopa pu6o3sl CsH100s ¢ MmaccoBoit
nonent 3%.

Brraucnure maccy pu6o3sl CsHi100s, koTopyto cineayet pacTBopuTh B 180 T BobI, 4TOOBI
MOJIYYUTh pacTBOp ¢ Temneparypoi kumnenus 100,1°C.

Kakoii u3 pactBopoB 001a1aeT OOJIBIIMM OCMOTHYECKUM JaBleHHeM: coaepxanuii 0,2
MoJib AICI3 mm 0,2 mons CeH1206 B 1 M pactBopa? Crenenb nuccormaruu AlCl3
pasHa 0,75.

Berauciute Temmneparypy 3amep3aHusi BOJHOTO pactBopa pu6o3sl CsH100s ¢ maccoBoit
nonen 3%.

Beranciure maccy pu6o3sl CsH100s, koTopyto ciemyet pacTBopuTh B 180 T BOJIBI,
4TOOBI MOJYYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.



101. Kakoii u3 pactBopoB 0671a1aeT OOJIBIIMM OCMOTHYECKUM JAaBICHUEM:
coaepxaruii 0,2 mons AICI3 wmm 0,2 moabs CsH1206 B 1 M pactBopa? CreneHb
mucconuaruu AlClz paBna 0,75.

102. CocTraBbTe cXeMy TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JIEKTPOAaMHU
SBJISIFOTCS. MarHUEeBast U LIMHKOBAsI IJIACTUHKU, OMYIIEHHBIE B PACTBOPHI KX HOHOB C
aKTHUBHOM KOHIIeHTpanuei 1 monb/n? Kakoi MeTamt sBisieTcsi aHOIOM, KaKoi KaTo1oM?
Hanumure ypaBHEHHE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHON PEAKIIMK, TPOTEKAOIIECH B
3TOM TalbBaHUYECKOM 3JIEMEHTE, U Beiuuciaute ero J3/C.

103. MarsueBy!o IIIaCTUHKY OILyCTHII B PACTBOP €ro coiu. [Ipu 3ToM 351eKTpOoaHbIN
MOTEHITMAI MarHus okas3ajcs paBeH — 2,41B. BerunciauTe KOHIIEHTPAIUIO HOHOB MarHus
(B MOJIB/1I).

104. CranmapTHBIN 3JIEKTPOAHBINA MOTEHITHAT HUKES OOJIbIIE, YeM KoOabTa.
W3meHuTCs 11 3TO COOTHOIICHHE, €CITM U3MEPUTD NMOTEHIIMA HUKEIISL B PACTBOPE €ro
noHOB ¢ KoHIeHTpanuei 0,001 MoJb/J1, a MOTeHIMAIBI KOOAJIbTa — B PACTBOPE C
KoHneHTpauuei 0,1 Mous/n?

105. Kaxk mpoucxoaut armochepHas koppo3us crainu? Hanummure 3JeKTpoHHBIC
YpaBHEHUS aHOJHOTO M KaTOIHOTO MPOIIECCOB.
106. Kak mpoucxoaut Koppo3ust IMHKa, HAXO/SIIEr0oCs B KOHTAKTE ¢ KaJIMHEM B

HEUTpaJIbHOM U KUCIOM pacTBopax. CocTaBbTe AIEKTPOHHBIE YPAaBHEHUE aHOIHOTO U
KaToAHOro nporeccoB. Kakoii coctaB mpoayKTOB KOppo3un?

107. MeZlb HE BBITECHSIET BOJAOPO/ U3 pa30aBieHHbIX KucioT. [louemy? OnHako, eciu K
MEIHOH TUIACTUHKE, OMYIIEHHOHN B KUCIIOTY, MPUKOCHYTHCS IMHKOBOM, TO HA MEH
HaunHaeTcs: OypHoe BhieneHue Bogopoaa. OOBsCHUTE 3TO SIBIICHHE, COCTABHB
ypaBHEHHE aHOJTHOTO U KaTOJHOTO IpoleccoB. Hanmummre ypaBHEHHE MPOTEKAIOIIEH
XAMHYECKOW PEaKIUU.

108. K kakomy THITy TOKPBITHI OTHOCATCS OJIOBO Ha cTanu 1 Ha Meau? Kakue
IPOIECCHl OYAYT MPOTEKATh MPH aTMOCHEPHOI KOPPO3UH TY)KEHHBIX
(OJIOBSTHUPOBAHHBIX ) CTAIM M MEJIH, TIPH HEHUTpalIbHON peakiuu cpeabl u 298 K?
Hanwmure ypaBHEeHHE KaTOTHBIX U aHOAHBIX PEAKIINH.

109. [TpuBeauTe mpUMeEphl KATOIHBIX M AHOJHBIX MOKPBITUH [T KoOanbTa. CocTaBbTe
ypaBHEHHE KAaTOJHbBIX U aHOJHBIX MPOILIECCOB BO BJIAXXHOM BO3JIyX€ U B pacCTBOpE
COJISTHOM KUCIIOTBI IIPH HAPYILIEHUH LEITOCTHOCTH MOKPBITHUS.

110. Hanummnre ypaBHEHUS 2IEKTPOIHBIX PEAKIMM, POTEKAOIINX IIPU KaTOTHON
3alUTe CTAIBHBIX TPYO.
111. Kaxkas macca () rugpokcuia kaiusi o0pa3zoBanach y Karoja mpH dJIEKTPOJIU3E

pactBopa K2SO4, eciin Ha ocHOBe BblAennIoch 11,2 1 kucnopoja, U3MEPEHHOTO MIPH H.
y.?

112. Onpenenute Maccy IMHKA, KOTOPBIHM BBIIEIUTCS HAa KaTOJE MPH JIEKTPOIU3E
cynb(ara MHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIXOJ LIMHKA Ha TOKY paBeH 50 %.
113. Kakas macca (r) H2SO4 o6pa3syetcst 0koJ10 HepacTBOPUMOI0 aHOAA ITPU

anekTposinse pactBopa NaxSQO4, eciii Ha aHOE BBIACISETCS KUCIOPo o0bemMoM 1, 12 i
M3MEpEHHBIN NIPU H.y? BerunciauTe Maccy BEIECTBa, BRIAEIAIOMIErocs Ha katone. Kakue
THUIIBI TUCTIEPCHBIX CUCTEM BbI 3HaeTe?

114. CocraBpTe cXeMy raJlbBAHUYECKOI'O 3JIEMEHTA, B KOTOPOM 3JIEKTPOJaMHU
ABIIIOTCS MarHueBasi U IMHKOBAs MJIACTUHKH, OMYIIEHHbIE B PAaCTBOPHI X HOHOB C
aKTUBHOHN KOoHLeHTparuen | monb/n? Kakoil MeTann siBisieTcs aHOZOM, KaKkoi KaTooM?
Hanummure ypaBHEeHHE OKHCIUTEIbHO-BOCCTAHOBUTENILHOM peakiny, MpoTeKarollel B
3TOM Tr'aJIbBAHUYECKOM 3JIEMEHTE, U Beiunciure ero J/1C.

115. MarsueByto IJIaCTUHKY OIYCTHIIM B PacCTBOP €ro coiu. [Ipu 3Tom 351eKTpoaHbIN
NOTEHLIMAJ MarHus okasaycs paBeH — 2,41B. Beluncinre KOHIIEHTpa0 HOHOB MarHus
(B MOJIB/11).



116. CraHaapTHBIHA 3JIEKTPOHBIN MOTEHIINAN HUKeNs OoJibIIe, yeM KoOanbTa.
W3MeHUTCS 1M 3TO COOTHOILIEHUE, €CIIM U3MEPUTDH MOTEHIIMA HUKEJIS B PaCTBOPE €ro
noHOB ¢ KoHIeHTparmei 0,001 MoIb/1, a MOTeHIMAIBI KOOAIbTa — B PaCTBOPE C
koHueHtpanuei 0,1 Monb/n?

117. Kak mpoucxonut armocepHast Kopposus ctanu? Hanumure 31eKTpoHHbIe
YPaBHEHMsI aHOJJHOT'O M KaTOIHOT'O ITPOLIECCOB.
118. Kak npoucxoaut Koppo3us IMHKA, HaXOJAIIET0Cs B KOHTAKTE C KaJMHEM B

HEUTPaJIbHOM U KHCIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPABHEHUE AHOJHOTO U
KaToAHOro npouecco. Kakoil cocraB npoaykToB KOppo3uu?

119. Menp He BBITECHSET BOAOPOA U3 pa30aBieHHbIX kUcaIoT. [Touemy? OnqHako, eciau
K MEJIHOM IUIaCTUHKE, OIYLICHHOM B KUCIIOTY, IPUKOCHYTHCS LIMHKOBOM, TO HA MEIU
HauuHaeTcs: OypHoe Bblenenue Boaopoaa. OObsiCHUTE 3TO SBJICHHE, COCTABUB
ypaBHEHHE aHOJIHOT'O U KaTOAHOI0 IpoueccoB. Hanummure ypaBHEeHUE IpoTEKaroIIei
XUMHUYECKON PEaKIIMH.

120. K kakomy THIy IOKpBITHI OTHOCATCS OJIOBO Ha cTainu U Ha Meau? Kakue
nporeccsl OyAyT NpoTeKaTh MPU aTMOCHEPHOI KOPPO3UH Ty KEHHBIX
(0JIOBSHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTpaIbHOU peakiuu cpeasl 1 298 K?
Hanummure ypaBHEHUE KaTOJHBIX U AaHOAHBIX PEaKLUH.

121. [TpuBeauTe MPUMEPHI KATOIHBIX M aHOTHBIX MOKPHITUH 17151 KoOanmbTa. CocTaBbTe
YPaBHEHHE KaTOJHBIX U aHOJHBIX IPOLIECCOB BO BJIAYXHOM BO3JlyX€ U B pacTBOpE
COJISTHOM KHMCJIOTBI IIPU HAPYIIEHUU LEIOCTHOCTH MOKPBITHSL.

122. Hanwumre ypaBHEHHUs DIIEKTPOIHBIX PEAKIIUH, MPOTEKAIOIINX ITPH KATOIHOU
3alllUTe CTAJIbHBIX TPYO.
123. Kakas macca (T) rugpokcuia Kaiaust o0pa3oBaiach y KaToia IpU IEKTPOIH3e

pactBopa K2SOs, eciiu Ha ocHOBE BbIAENMIOCH 11,2 11 KMCI0pOia, U3MEPEHHOTO MU H.
y.?

124. Onpenenure Maccy HUHKA, KOTOPBIN BBIIETUTCS HAa KaTO/E MIPU JIEKTPOIU3E
cynb(ara MHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIXOJ] [IMHKA Ha TOKY paBeH 50 %.
125. Kakas macca (r) H2SO4 oOpa3yercsi 0k0J10 HEpacTBOPUMOIO aHOA IIPH

anekTponuse pactBopa NaxSOa, eciin Ha aHOJIE BBIAETSAETCS KUCIopoa o0beMoM 1, 12 11
U3MEpeHHBIN pU H.y? BeruncnuTe Maccy BeliecTBa, BBIIEISIONIETOCs Ha KaToe.

Pexomennauum no padore ¢ auTepaTypoi
B yudeOHBIX MOCOOMSAX, yKa3aHHBIX B OCHOBHOH JuTepaType B TOM MM HHOH Mepe

PacKpBITO COJIep’KaHue LIEHTPAIBbHBIX TeM HacTosel padodeil mporpammel. [loMumMo u3zydenus
OCHOBHOM JIUTEpaTypbl IO JUCLMIUIMHE «XHUMHSA», CTYACHTY PEKOMEHIYETCS WU3Y4YUTh

JOTIOTHUTEIIBHYIO JTUTEPATYPy

5.2 OcobenHocTn opranu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOMKHOCTAMM

310POBbSA U HHBAJIUI0B

[Tpu HE0OX0MMOCTH 00YYAIOIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbSI U MHBAITUJIOB (I10 3asIBJICHUIO O0YYAIOIIET0Cs ) TPEIOCTABIISETCS yueOHast
uH(popMalns B JOCTYIHBIX (pOpMax ¢ y4ETOM MX UHAUBUAYAJTbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IPU(TOM; B hopme
AIIEKTPOHHOTO  JOKYMEHTa;  WHIUBUAYaJbHbIE  KOHCYJbTAlUM  C  TPUBJICYEHUEM

TI/I(I)J'IOCYp,Z[OHCpeBOIL‘-II/IKa; HHAUBUAYAJBHBIC 3alaHUA, KOHCYJIbTAllUXU U JP.

- JUIs JIU1 ¢ HApYILIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
UHJUBUyaJIbHbIE KOHCYJIbTAallUM C IIPUBJICUYCHHUEM CYpPAONEPEBONUYNKA; HWHAUBUILYAIbHBIE

3a1aHusA, KOHCYJIbTAIlUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHINBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YUYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [ OLICHKHU 3HAHHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMBl, rpeAcTaBieHbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Pocun, U.B. OOmas u Heopranuueckas xumus. OOm@as Xumus : y4eOHUK /
. B. Pocun, JI. . Tomuna. — Mocksa : M3natensctBo FOpaiit, 2025. — 426 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-19149-3. — Tekcr : snekrponHbiidi // OOpazoBaTenbHas
mwiatrpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/556025 (nmara oOpateHus:
15.05.2025).

2. Tynukun, E.W. OOmas u HeopraHuveckas XuUMHs : y4eOHHK Ui BY30B /
E. U. Tynukun. — 2-e u3a., uctp. u norn. — Mocksa : U3znarensctBo FOpaiit, 2025. — 419 ¢. —
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-17910-1. — Tekcr : DJIEKTpOHHBIA //
Oo6pasoBarenbhas 1wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/533952 (nara
obpamenus: 15.05.2025).

3. Tynuxwun, E. 1. Xumus metamioB : yueOHuk mis By3oB/ E. WM. Tymukun. — 2-e
u3. — MockBa : UzmarensctBo HOpaiit, 2025.— 93 c.— (Beicuiee oOpa3oBaHue). —
ISBN 978-5-534-19936-9. — Tekcr : snekrponnsii // OOpazoBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/557352 (nara oopamenus: 15.05.2025).

4. Dnexktpoxumus. MeTOIMKA HWCCIIEAOBAHUS KUHETHKH AIIEKTPOIHBIX IPOIECCOB :
yueOHuk i By30B / B. M. Pynoii, T. H. Ocranuna, 1. b. Mypamiosa, A. b. Jlapunnesa. — 2-e

u3a., mepepab. u gom. — MockBa : MznmarensctBo FOpaiit, 2025. — 111 c.— (Bsicuiee
oOpaszoBanue). — ISBN 978-5-534-10913-9. — Tekcrt : snexktpoHHbld // OOpazoBaTenbHas
mnatdopma HOpaitr  [caiit]. — URL: https://urait.ru/bcode/564203 (mara oOparieHus:
15.05.2025).

7.2  /lononnumenvnasa numepamypa

1. Bopucos, A. H. AnamuTtndeckass XUMUs IS TIearoroB. Pacyersl B KOJMYECTBEHHOM
aHanm3e : y4eOHUK W mpakTukyMm Juis By30B / A. H. Bopucos, U. FO. Tuxomuposa. — 3-e usm.,
ucrnp. u gorn. — Mocksa : UznarensctBo FOpaidt, 2025. — 153 ¢. — (Briciiee ob6pa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcr : anekrpoHHbid // OOpa3zoBarenbHas miardgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/560832 (nata oopamenus: 15.05.2025).

2. Ps6oB, B. JI. Xumus Hedtr u raza : yaebHoe nocodwue / B.JI. Ps6oB. — 3-e u3x., ucmp.
u non. — MockBa : UHOPA-M, 2024. — 311 c. — (Beiciiee obpazoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : oanektponnbii. - URL:
https://znanium.ru/catalog/product/2145088 ([lata oOpamenus - 16.05.2025)

3. Cemyxwun, C. II. Xumus HedTH u raza s reojoroB : yuebHoe mocoome / C. II.
Cemyxun. — Tiomens : TUY, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — Tekcr :



AIIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OUOINOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/138261 (mata obpamienus: 20.05.2025). — Pexxum gocrtyma: uist
aBTOPU3. II0JI30BATEIICH.

4. Crach, H. ®. CrpaBouHUK 110 00IIIeH ¥ HEOPraHUIECKON XUMUH : yUCOHUK [Tt BY30B /
H. ®. Cracb. — 4-¢ m3n. — Mocksa : UsnatensctBo HOpaiit, 2025. — 92 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Tekct : snexkrponHbiid // OOpa3zoBarenbHas

mwiarpopma HOpaiit [caiir]. — URL: https://urait.ru/bcode/561284 (mara oOpameHus:
15.05.2025).

5. Tynukun, E. 1. Xumus B crpoutenscTse : yueOnuk s By3oB / E. WM. Tynukun. — 2-
e u3a., uchp. w jgon. — MockBa : MsmarensctBo HOpaiit, 2025.— 180 c.— (Bsicuee
obpazoBanue). — ISBN 978-5-534-04152-1. — Tekcr : snexkrponHslid // OOpazoBaTenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/562315 (mara oOparieHus:
15.05.2025).

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeobXO0UMOCMU):

[NoctHayka — uHTepHET-)KypHan o Hayke. URL: https://postnauka.ru/
O6pasoBarenbHas miathopma "FOPAUT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/
DnexTpoHHO-0ubnuoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-Oubnoreynas cucrema "JIAHB"
Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunmenrckas OuOmmoreka uM. b.H.EmpnuHa (0a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

8. Hudopmanmonno-crnpaBounas cucrema "Koncynprant [lmoc" - Pexum moctyma:
http://www.consultant.ru/

ocouarwnE

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIUIMHBI (MOAYJsl)) W IepeveHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYHIECTBJIEHHH 00pPa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIIOYAasl epeYeHb MPOrpaMMHOI0 odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

e [IpoekTop

e AxBaauctiisitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

¢ llonomep M-500 Ga3oBsIit

e [IIkad cym-siit CHOJI 58/350(351€KTpOH. ,cTajb,BEHT-P)
IIporpamMmHOe 0OecricUeHHE:

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

BBITIOJTHAET OCHOBHBIC XMMUIEC
Kue 1abopaTopHbIE ONepannmy;

OIIPCACIICHNUE COCTAaBa, mapamMeT
Ha | BeImONIHEHNS OCHOBHBIX XMMHUY

POB U CBOHCTB XMMUYECKHUX CHUC
BBl | ecKuX JJa0OpATOPHBIX OMEepaId
M TeM, 0€30MacHOro O0paleHus ¢

K i

XMMHUYECKUMH MaTepHallaMU 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

PJI1

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

eMe, He0OXOAMMOM JIJIS O

CBOCHUA XMMHNYCCKUX OCH
OB IIPH peleHny Ipodecc
HOHAJIBHBIXD 3aaa4

HammeHOBaHHE OLIEHOYHOTO CPEICTBA U TIP
KOHTPOTHpyeMBIE TEMBI 1 encrasieHue ero B ®OC
MCIHIUINHEL . ITpoMeskyTouHas aT
Texkylmuil KOHTPOJIb
TeCTaLus
3aouHas Gpopma 00ydeHUs
1.1. BBeeHue B AUCIHILT Cobecenopanue Tecr
nnHy. Kitaccel Heopranmde
CKHUX COEIUHEHHUI Tecr Tecr
CobecenoBanue Tect
1.2. ATOMHO-MONEKYISIPH
o€ y4eHue
Tect Tect
1.3. Ctpoenue atoma u e | CobecenoBanme Teer
puomyeckas cucrema Jl.
N. Menneneesa Tect Tect
1.4. Teopus pactBopos. O
I p P CobecenoBanue Tect
CHOBHBIE 3aKOHOMEPHOCT




1 MPOTCKAaHUSA XUMHUYCCKU

XUMHUYCCKUC ITPOLCCChL

X MPOLIECCOB Tecr Tecr
1.5. Oxucnnrensho-ocer | CoOecenoatme Teer
AQHOBHTEIILHBIE U SJIEKTPO
XMMHYECKHE TTPOIIECCHI Tecr Tecr
P12 Ymenue : nenats npoctei | 1.1. BBenenne B tucnuia
A A p A Kontponpnas pador
1IMe OLEHKHU U pacdeTsl 1 | uHy. Knaccsl Heopranuye a Tect
TS aHAIM3a XUMHYECKUX 5 | CKHX COeAMHEHUH
BJICHUH B HCTOJBSYEMOR | | 5 ATomHo-MonekysipH | KonTponbHas paGot Tect
AMmapaType n TEXHONOTH | o vuepye a
YEeCKHUX Ipoleccax
1.3. Ctpoenue atoma u e
Kontponbnas pabor
puonndeckas cucrema Jl. Tect
a
W. Menneneesa
1.4. Teopust pactsopos. O | KOHTpOIIbHAs paboT Tect
CHOBHbIE 3aKOHOMepHOCT | &
" MPOTCKaHUA XUMHUYCCKU HaGopaTopHaH pa6o
Tect
X MPOLIECCOB Ta
Kontpomnbuas pabor T
1.5. OKUCIUTENBHO-BOCCT | g ecT
AQHOBHTEIILHBIE U SJIEKTPO
XUMHUYECKHE MIPOLIECCHI JlaboparopHas pabo Tect
Ta
PJI3 Hagebix : BeinmonHenus ocH | 1.4. Teopus pactBopos. O
OBHBIX XMMHYECKHX J1a00 | CHOBHBIE 3aKOHOMepHOCT | Jlaboparopras pabo Tecr
PaTOPHBIX ONepaLui U IPOTEKAHHUSI XUMHUYECKH | Ta
X POLIECCOB
1.5. OkucIuTENBHO-BOCCT
JlabopaTopHnas pabo
AHOBHUTENBHBIE 1 OEKTPO | Tect

4 Onucanue npoueaypbl OCHUBAHUSA

KauectBo copmupoBaHHOCTH KOMIETEHIIMA Ha JaHHOM OJTame OICHUBAETCS [0
pGSYJ'IBTaTaM TeKyHII/IX Hu HpOMC)KYTOLIHBIX aTTCCTaHI/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OILICHKU,
BbIpaXeHHOW B Oannax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) paBHa 100
Oaszam.

Bt vaeBiof resten O1eHoYHOe CpesicTBO*
Ay A CobecenoB | OTuer no labopaTopH Tect k Temam

BHOCTH N Bamaun Hroro

aHue 0i1 pabote 1-5
Jlexiuun - - - 20 20
JlaGoparopHsie pabo
- 25 31 53
Camocrosrenbuas pa | ) 24 ) 24
6ota
Htoro 25 31 24 20 100

*Ounas popma oOydeHUs
OrneHouHoe cpeacTBo ™ *

B yuebrot nesen CobGecenroB | Otuer no 1abopaTopH Konp Tect k Temam
BHOCTHU . OJbHas Htoro

aHue oif pabore 1-5

pabora

Jlexuun - - - 20 20
JlaGoparopHsie padbo
- 25 8 33




CamocrosTenbhast pa | ) 47 - 47
Oora
Htoro 25 8 47 20 100

**3aunas popma oOydeHUs

. O1eHOYHOe CpesicTBO* **

Bun yueOHolt nesten

Cobecenos | Otuer no nabopatopn | Tect x Temam
BHOCTH . Hroro

aHHe 0if pabore 1-5
Jlexumn - - 20 20
JlaGopatopHsle pabo 25 8 ) 33
ThI
CamocTosTenbHas pa 47 ) ) 47
6ota
HWtor 72 8 20 100

***OvyHo-3auHas popma oOydeHUS

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymmMma Gamto
s Or1ieHKa 110 TPOMEX
YTOYHOI aTTecTaIi XapakTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU
O TUCITHILIA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMITCTEHIIHIA, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUEe y4eOHOro MaTepuaa
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoOii, pekome
«OTIIUIHOY H/IOBaHHOU TPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aJaHUsI, TP
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO OIlepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALSIX OBBIICHHON CIIOYKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIIHN: OCHO
o176 110 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIIbHBIC OIIHOKH, HETOUYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH aHATUTHYECKUX OTIEPalUsiX, IEpeHOCe 3HAHUI U YMEHUIT Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CryzeHT AeMOHCTPUPYeT CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHo» / Jie KOHTPOJIBHBIX MEPOIIPUATHII JOMYCKAIOTCS 3HAYNTENBHBIE OIIMOKH, TPOSIBISETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAEIBHBIX 3HAHUI, YMEHHMI, HABBIKOB 10 HEKOTOPBIM JUCIUILIMHAPHBIM K
HO» OMIIETEHIMSM, CTY/ICHT UCIIBITHIBACT 3HAYNTENIbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHWSIMH M YMEHHSIMH [P X NEPEHOCEe Ha HOBBIE CHTYAIIHH.
«HE 3auTEHO» / V cTyneHra He chOPMHUPOBAHBI TUCIUIUTMHAPHBIE KOMIETEHIINH, TPOSIBIISIETCS HEI0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P > 1P
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIBHOY»
«HEe 3a4TeHO» /
JlucuuruinHapHbIe KOMITETEHIIH He c(OpMHUpOBaHbL. [IpOSIBIsSETCs MOTHOE M TPaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - .
bHO® THYECKH MTOJTHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

S IlpuMepHbIE OLICHOYHBIE CPeACTBA

5.1 IlpumepHbIii IepeYeHb BONIPOCOB 110 TeMaM

ook owdE

Yro takoe okcuapl? Kak ux kiaccuuuupyroT Mo XMMUYECKHM CBOMCTBaM?

Yrto Takoe OCHOBHOCTBH KHUCIIOTHI, KUCIIOTHOCTh OCHOBAHHSI?

Yro Takoe OCHOBHBIE COMU?

B yem 3akmtogaroTcsi cBoiicTBa aM(OTEPHBIX THIPOKCHUIOB?

Kaxue Buapl coneil paznuyaror?

Yro Takoe peakius Helrpanuzanun? Kakue npoayKkThl peakiuu o0pas3yroTcs npu

peaxkuuy HeuTpanusanuu?
7. CdopMmynupyiiTe 3aKOH IIOCTOSTHCTBA cocTaBa?




10.
11.
12.
13.

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.

Hanummre mosHbIe 31€KTPOHHYIO0 KOH(DHUTYpaIiio aToMa KUCI0poia (TIOPsIIKOBBIH
Homep B Tabmuie .M. Menneneesa 8) u aroma xJjiopa (MOpsAKOBIN HOMEp B TaOJIHIIE
J.N. Menneneesa 17).

VYkaxure, y KaKMX U3 HUKE IPUBEICHHBIX MOJIEKYJI XUMUUYECKHE CBSI3H UMEIOT
noJisipHbIi Xapakrep: Fz2, CO, Hz

[aiite onpeneneHue BaJI€HTHOCTH.

Kakas sanexTpoHHast KOHPHUTypaus aTOMOB SBIISICTCS YCTOMUUBOM?

Mousipaast macca BemectBa? JlaiiTe onpezaesienue u npuBeaute Gopmysy pacdeTa.
MounsipHas Macca SKBHBalieHTa BemiecTBa? Jlaiite onpeaeneHue u npuBeanTe GopMyIry
pacuera.

Cdopmynupyiite 3aKOH SKBUBAJICHTOB.

Peakuuu nonHoro oOMeHa UIyT 10 KOHIIAa B pe3yjbTaTe 00pazoBaHus?

Jaiite onpeneseHne CUIbHBIM U CIa0bIM 3JIEKTPOIUTAM.

Chopmynupyiite npuniun Jle-1llarense.

B uém pasnuynie B CTpOEHUHN BHEIIHETO SHEPIETUUECKOI0 YPOBHS Y METAJIJIOB U
HEMETaJUIOB?

Kak ycTpoeHa kpucraminyeckas perierka MeTaaioB?

W3 npuBen€HHOTrO NMepeyHs BBIMUIINTE HA3BAHUS METAJIJIOB, 3alIMIINTE CUMBOJIBI ATHUX
AJIEMEHTOB: 0JIOBO, KaJMHUI{, MBIIIBSK, U0/, OJIOBO, TEJLIYp, Oapuii, KpUITOH, MOJIUO/IEH,
CEJIeH, PTYTh, OepusuInii, 60p.

Urto takoe koppo3usi? Kakue BUIIbI KOPpO3UU pa3TUYAIOT?

[Tepeuncnure ciocoObl 3aIUTH OT KOPPO3UH.

Kakue peakuiuu Ha3pIBalOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTerneHb OKUCICHHS aTOMa XUMUYECKOT0 AJIEMEHTa 1o (hopMyIie ero
coenuHeHus1 ?Kakoil camblii 3JIEKTPOOTPUIIATENBHBIN 371eMeHT [leproandeckoit cucTeMbl
JI.1. MeHaeneeBa.

Urto takoe snextponu3? Kakue BUIbI 3JEKTPOIIM3a pa3inyaroT?

CpaBHUTE NPOLECCHI TUAPOIN3A U FIEKTPOIIU3A.

B Tpu npobupku, coneprxaniue mopomKkn Maruus, xeine3a u cepedpa, 100aBuim
OJIMHAKOBBII 00BEM COJISIHOM KUCIOTHL. B kKakoi mpobupke He OyaeT HaOmoaaTbes
BblIeTIeHHe ra3za? B kakoil mpoOupke peakius CTaHeT poTekath 6osee OypHo? OTBeT
oOocHyiiTe.

Uto Takoe xuMuueckast KuHeTuka? YTo Ha3bIBa€TCSl CKOPOCTHIO XUMHYECKOU peaKIiu?
Cdhopmynupyiite npasuio Bant-I'odda.

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

Kak yreuku Hedtu npu e€ 100bpIYe ¥ TPAHCTIOPTUPOBKE BIMSIOT HA COCTOSHUE
OKpY’Karolen cpeanl?

Kaxos coctaB Hedtu?

Kakue ¢pusnueckre cBOHCTBa KOMIIOHEHTOB HE(TH JIeXkKaT B OCHOBE NEPEroHKu HedTu?
UTto Takoe OKTaHOBOE YUCIIO?

Kax noBbIIIatoT OKTaHOBOE YUCIO?

VYpaBHeHue KoHCTaHThI paBHOBecus rereporeHHoN peakun CuCOs3(1)«>CuO(T)+CO2(T)
MMeEET BU/JT .

[Tpu HapylIeHNHN HUKEJIEBOTO MOKPBITHS Ha KeJIe3HOM U3/IEJIUU B KHCIION cpesie Ha
a”ojie OyJieT mpoTeKaTh peaklys, ypaBHEHHUE KOTOPOH UMEET BUJL .
[Tpu paboTe ranbBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 KaJMUEBOTO U HUKEJIEBOTO
AIIEKTPOIOB, MOrpykeHHBIX B 0,02M pacTBOpHI UX cynb(}aToB, Ha KaTOAE MPOTEKAET
peaxiusi, ypaBHEHHE KOTOPOIl UMEeT BUJ .
[Ipu HapyleHUU OJIOBAHHOTO MOKPBITHS Ha 5KEJIE3HOM M3JEJINH B KUCIION cpesie Ha
aHoJie Oy/IeT MpPOTeKaTh Peakiys, ypaBHEHHE KOTOPO UMeeT BU




40.
41.

42.
43.
44,

45.

YKaKuTe 9MCI0 TPOTOHOB U YKCIIO AJIEKTPOHOB B sApe aToMa mmoa Homepowm 20.

[To kakOMy ypaBHEHHIO PACCUUTHIBACTCS BEIMUMHA SJICKTPOIHOTO MOTEHITHATA JUIS
METaJUIMYECKOr0 3JIeKTpoaa?

Kakoe mokpbITHe MeTasuia Ha3bIBaeTCs aHOTHBIM?

Kakoe IMOKPLITHUEC MCTAJIJIa HA3bIBACTCA KaTOI[HBIM?

BriGepute, kakue MeTaJuIbl 00pa3yrOT KaTOIHOE MOKPHITHE 110 OTHOIICHHIO K Kele3y
(Mn, Sn, Zn, Ni, Cu)?

BriGepute, kakre MeTaUIbl 00pa3yrOT aHOHOE MIOKPBITHE IO OTHOIICHUIO K JKEJIe3y
(Mn, Sn, Zn, Ni, Cu)?

Kpamxue memoouueckue yrazanus
KoHnTposibHble BOMPOCH MO3BOJSIIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIETEHLUN Y

CTyIEHTa TO JUCHUIUIMHE (UCIOJB3YIOTCS TIPH TOJIYYCHHH JIOMYCKa K BBITIOJHEHHUIO
n1abopaTopHOil paboThI, 3alIMTE OTYETA M NPU MPOBEPKE YCBOCHHOTO JICKIIMOHHOTO MaTepHania,
JUTSL CAMOCTOSITEIIbHOM OIEHKM KayecTBa OCBOCHUS Y4eOHOUM MUCIUIUIMHBI, TIPU TOJTOTOBKE K
3auery).

HpI/I INOUCKE OTBCTOB Ha BOIIPOCHI PCKOMCHAOBAaHA OCHOBHAsA W OJOIIOJHHUTCIIbHAA

JauTeparypa.

Ilxana oyenku

Ornenka

Bamner
- Ornucanue

CTyzmeHT 1eMOHCTPHPYET c(hOPMUPOBAHHOCTH KOMIIETEHIIMK Ha HTOTOBOM yPOBHE, 0OHAPY)KHBAET B
CECTOPOHHEE, CUCTEMATHIECKOE U IIIyOOKOe 3HaHHE YU4eOHOTr0 MaTepuaa, yCBOWI OCHOBHYIO JIUTEP
5 aTypy ¥ 3HAKOM C JOTIOJHUTENBHO JINTepaTypoli, peKOMEHIOBaHHOM IPOrpaMMOii, ymeeT cBOOOIH
0 BBINOJIHATH TEOPETHUCCKUE M MIPAKTUYECKHE 33/1aHUs, IPEyCMOTPEHHBIE IPOTPAMMOii, CBOOOIHO
OIepHpyeT NPUOOPETEHHBIMU 3HAHHUSAMHU.

CryzneHT 1eMOHCTpHUpPYeET c(HOPMUPOBAHHOCTH KOMIIETCHIINU Ha CPETHEM YPOBHE: OCHOBHBIC 3HAHUS
4 OCBOEHBI, HO JIOIYCKAIOTCs] He3HAYNTEJIbHBIEC OIINOKY, HETOYHOCTH, 3aTPYAHEHUSI IPU aHATUTHIECK
HX Ollepalysx, NepeHoce 3HaHUH U Ha HOBblE, HECTAHIapTHBIC CUTYallUU.

CryzneHT 1eMOHCTpHpPYeET c(HhOPMUPOBAHHOCTH KOMIIETEHIINM Ha 0a30BOM YPOBHE: B X0/i€ KOHTPOJIbH
BIX MEPONPHUATHH JIOMYCKAIOTCS 3HAYNTENbHBIEC OMINOKH, IPOSBISAETCS OTCYTCTBHE OTAENBHBIX 3HAH

nif 0 HEKOTOPHIM KOMITETEHIIUSIM, CTYICHT UCTIBITHIBAET 3HAUYNTEIIBHBIC 3aTPYIHEHUS IIPH OIIEPHPO

BaHMH 3HAHUSIMU IIPU MX IIEPEHOCE Ha HOBHIE CUTYAIIHH.

CTyZ[eHT JAEMOHCTPHUPYET C(bOpMPIpOBaHHOCTB KOMIIETCHIIMW HAa YPOBHE HHXKE 68.30B01"07 MPOSABJIIACTC

2 o
A HCAOCTATOYHOCTH 3HAHUU.

0 HpOfIBJ’[S{eTCS{ TI0JIHOC WUJIN NMPAKTUYCCKU IMOJIHOC OTCYTCTBUE 3HAHUH.

5.2

*KpI/ITepI/II/I OLICHKH YCTHBIX OTBCTOB I10 OTJIENTbHOM TeME IUCIUILINHBI (BCCFO 5 TeM)

IIpumepsbl TeCTOBBIX 3a1aHUI

Tect Ne 1 (¢ oITHMM M MHOKECTBEHHBIM BAPDHAHTAMHU OTBETOB)

1. Xumunyeckas popmyia cyiab(puTa KaabIHs

1)CaSO04

2)CaSO0s

3)CaS

4)Ca2S03

2. NaCl, K2SO4, H3PO4. CkobKko BELIeCTB U3 MIPUBEICHHOMN IPYIIBI OTHOCATCS K COSIM?
1)0

2)1

3)2

4)3

3. OT™MeTbTe Ipymiy, B KOTOPOW MPUCYTCTBYIOT TOJIBKO KHCIIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO2

4)SiO2 1 N2O3

4. HepacTBOpUMBIM I'MIPOKCHIOM U ILIENOYBIO SIBJISIFOTCSI COOTBETCTBEHHO



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

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

3)NaOH u KOH

4)FeS u KNO3

5. lIponykrom B3aumopeiictusa CI2O + H2O siBnsiercst

1)xnopHoBaTuCTas KUCIOTA

2)XJI0pHast KUCIIOTa

3)cosnsiHas KUCIOTa

4)xnopucras KUciIoTa

6. Onpegenure MoseKyIsipHyto Maccy coenuHenue CaCOz:

1)25

2)50

3)100

4)150

7. Bp1bepuTe XapakTepUCTUKY COCTaBa MOJIEKYJIbI IPOCTOIO BEIIECTBA:

1)cocTouT U3 aTOMOB OJTHOTO BU/IA

2)COCTOUT U3 aTOMOB Pa3HOTO BUA

3)coep:KUT TOIBKO JIBa aToMa

4)COnepKUT TONBKO OJIMH aTOM

8. O603HaYbTE PIEMEHT, KOTOPBIM BXOAUT B COCTAB TJIABHOM MOATPYIIIIbL:

1 )xanbIuit

2)Kene30

3)menp

4)pTyTh

9. Onpenenure 4YMCIO BJIEKTPOHOB, KOTOPOE MOXET cojepxaThcsi Ha f — momypoBHe
AIEKTPOHHOU 000IOYKU:

1)7

2)8

3)10

4)14

10. Ykaxxute 4yucio MpoOTOHOB B sAZIpe aToMa 1moj; Homepom 20:

110

2)20

3)30

4)40

11. KoBanieHTHas cBs3b MEXY aToMaMH A-B ocymiecTBisieTcs 3a cuer:

1)nepexona snexktpoHa ot A k B

2)CuI1 BNIEKTPOCTATUYECKOTO MPUTSHKEHUS] MEXK/1y aTOMaMH

3)nepekpbIBaHUs ATOMHBIX opouTaneir atomoB A u B

4)nepexoza mapsl 1EKTPOHOB OT A k B

12. NoHHas CBS3b OCYIIECTBISETCS B pe3yJIbTaTe:

1)oOpa3oBanus 0011l 3IEKTPOHHON Maphbl

2)nepexona 3JIEKTPOHHOM Mapbl OT OJTHOTO aTOMa Ha CBOOOIHYIO OpOUTANb APYroro aToMa

3)CcHI1 IIEKTPOCTATUUECKOTO MPUTKEHUS MEXy HOHAMHU

4)cMerieHus 3JeKTPOHHOM Mapbl OT OJTHOTO aToOMa K Apyromy

13. Haubomnpiiee 4nciao HOHOB 00pa3yeTcsi IPH TUCCOLMALINH SIEKTPOIUTA

1)K2S04

2)LiOH

3)H3PO4

4)Alx(SO4)3

5)NazPO4

14. VI3MeHeHune 1aBIeHUs HE CMEIIAET PABHOBECHS B CUCTEME:



1)Ho: + Se =H»Se

2)Ho+ Cl, =HCI

3)H2 + Bro = HBr

4)NO + 02 = 2NO;

15. Okucnurens — 3TO aTOM, MOJIEKYJIA UM UOH, KOTOPBII

1)BoccTaHaBIMBaETCS

2)[IpUHUMAET AJIEKTPOHBI

3)okucisercs

4)oTnaéT CBOM 3IEKTPOHBI

16. IIpu snekTposar3e BOAHOTO pacTBOpa HUTPATa KajMsl HAa aHOJIE BbIICIIACTCS:

1)O2

2)NO>

3)N2

4)H>

17. Ilpu anekTpoiin3e pacTBOpa MOAM1a HATPUsl y KaToJa OKpacka JaKMyca B pacTBOpE:

1)xpacHas

2)cuHss

3)duoneronas

4)xénras

18. Bonopon oOpasyeTcst pH 3J1€KTPOIM3€e BOAHOTO pacTBopa:

1)CaCl2

2)CuSOq4

3)Hg(NOs3),

4)AgNOs

19. 3aBUCUMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATYPhl ONIPEACIISACTCA. ..

1)IIpaBunom Baut-I'odda

2)[Ipunnunom I[Maynn

3)3akonamu Payns

4)I1Ipasunom Knaitnepona-MenpeneeBa

Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOIO THIIA)

1. YcraHoBUTE COOTBETCTBHE MEX]Yy peareHTaMHM M KPaTKUMHU MOHHBIMU YpaBHEHUSMU
peaKkuuii

A.BaClz n Na;COg3

B. Ba(NO3)2 u H2SO4

B. CuCl2 1 Na,S

1. Ba?* + SO4* = BaSOs

2. Cu**+S* =CuS

3. Ba?" + COs* = BaCOs

4. Ba?*+ S = BaS

2. Bocnonb3yiitrecs Tabnuueit J.JM. MenneneeBa M ycTaHOBHUTE IOCIEA0BAaTENBbHOCTh
BO3pacTaHus 3apsja sijipa dJI€MEHTOB:

1)kanmit

2)HaTpuii

3)pyOunauii

4)akTHHUH

3. YcTaHOBHTE COOTBETCTBUE MEXKAY CUMBOJIOM JJIEMEHTA U €TI0 Ha3BaHUEM:



B. Pryts

I'. AnmoMuamii

4. YcTaHOBUTE COOTBETCTBUE:
Cxema n3MEHEHMS CTEIICHEN OKHUCIICHUS
1.Cr0 — Cr?

2.Cr¥* > Cr®

3.Cr* > crd

4.CI"t > CI'!

[Tpouecc

A. Oxucienue

b. BoccranoBnenue

5. YCcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XMMHYECKOM pPEAKIUU U BhIpAKEHUEM
3aKOHA JICUCTBYIOIIHUX MAaCC IS MPSMON PEaKIIUK

Cxema peakuuu: BripaxkeHue 3aKoHa JEeHCTBYIOLIMX Macc:
A. CaO(1)+CO2(r)=CaCOs3(t) 1. V=K[NOJ? [Cl;]
b. 2NO+Cl12=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NH3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na;SO4+H20 4. V=K[NaOH] [H2S04]
5. V=K[NHj3]
6. V=K[H2]® [N2]
7. V=K[CO2]

8. V=K[CaO] [CO2]

6. YcTaHOBHUTE COOTBETCTBHE MEXIY CXEMaMH NpPEBpAIICHUS BEIIECTB U M3MEHEHUEM
CTEIICHU OKMCJICHHS a30Ta.

Cxema peakiuu

A. PH3 + NO — H3POs+ N>

B. P+ NO2 — P20s+ NO

H3MeHeHue CTEIIeHH OKUCIICHHS a30Ta

1.-2 > +5

2.+3 - +5
.0—>+5
.12 —0
. — 12
.2—0

7. YcTaHOBUTE COOTBETCTBHME MEXKAY CXEMOM XMMHUYECKOM pEaKkIMu M BEIIECTBOM-
BOCCTAaHOBHUTEJICM B HEH.

Cxema peakuuu:

A. HoS + O2 — SO2+ H20

B. SO3+ KI — I + K2SO3

B. MnO> + HCl — MnCl; + Cl, + H.0

1. MnO2

2.S03

3. H2S

4, Kl

5. HCI

8. YKaxXuTe COOTBETCTBUE MEXK/Ty PEArHPYIOIIMMHU BEIIECTBAMHU M COKPAIIEHHBIM HOHHBIM
YpaBHEHHEM peakiuu (IEKTPOIUTHI MPEACTABIEHBI pa30aBICHHBIMU BOJHBIMU PACTBOPAMH).
OTBeT 3anumuTe B BUJE COUETaHUsI OyKB U 1udp.

A. Cu(OH)2 + HNO3 —

b. CuCl; + K2S —

B. H2S + Cu(OH), —

o D B~ W



I'. CuSO4 + LiOH —

1. Cu** + $* — CuS

2. 2H" + Cu(OH)2, — 2H20 + Cu?*

3. Cu(OH)2 + H2S —CusS + 2H0

4. Cu** + 20H~ — Cu(OH),

9. YcTaHOBUTE COOTBETCTBHUE MEXKIY CXEMOH peaklMyd M CMEIIEHHWEM pPaBHOBECHS IPU
YBEJIMUEHUHN 00bEMA PeakMOHHON cMecr. OTBET 3alUIIKTE B BUAC COUYeTaHUs OYKB U udp.

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

b. H2 () + Se (TB)«> H2Se (T)

B. NHs (1) + HCI (1)«> NH4Cl (TB)

1. IIpakTHuecku He cMeIaeTcs

2. Cmemiaercst BIpaBo

3. Cmewaercst BI€BO

10. [aHbl cxeMbl HIpeBpalleHUM, MPOTEKAIoIMEe B BOJHBIX pPAaCTBOpax. 3aKOHUYUTE
YpaBHEHUE pEaKUUM M YCTAHOBUTE COOTBETCTBHE MEXKIY CXEMOW peakuuu H CYMMOH
K03 (UIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUH.

A. AgNO3 + NaCl —

b. Be(OH), + CsOH —

B. BaCO3 + H,SO4 —

I'. NaOH + HCI —

agkrownE
o 0TA WN

6.

Kpamxue memoouueckue ykazanus

TectupoBanue NpPOBOAUTCS NPU 3aBEPUICHUM HM3Y4YEHHUS NPONACHHOIO MaTepuana IIo
OTJIeNbHBIM pa3zzenam TeM. CyMMapHasi OLl€HKa [0 MPOHIEHHBIM TECTaM IEPEBOIUTCS B OaljIbl €
COXpaHEHHEM NPONOPLUH, COIIACHO KPUTEPHUSIM OLEHKH (MaKCHUMalbHBIM Oaul mo cymme
tectoB— 20). Bpems TectupoBanusi, 00biyHO He MeHee 40 MUHYT. Pe3ynbTaThl TeCTUpOBaHUS
IIPOBEPSIET NIPENOIABATEND.

IlIxana oyenku

OueHka Bamasr Omnucanne

5 19-20 Brimonnaeno 6omee 90 % 3ananuii

4 14-18 Brimonueno ot 70 no 89 % 3amanuii
3 10-13 Brimonaeno ot 50 mo 69 % 3amanuii
2 6-9 Beimonaeno ot 30 mo 49% 3amanuii
1 0-5 Brimonneno menee 30%

5.3 Ilpumep 3a1aHuil Ha 1a0opaTOPHYIO padoTy

[Tpumeps! 3aanuii 11 1a00paTOpHBIX padboT (11 Bcex GopM 00ydeHus):

3aganue 1

IIpencraBbre pazBepHyThlii oTBeT. K 2 ™Mi1 pactBopa cynbdara menu (II) B mpobupke
n00aBbTE TaKOM ke 00BEM pacTBopa efakoro Hatpa. Uto Habmomaere? CocTaBbTe MOJIEKYIISIPHOE
¥ HOHHOE ypaBHEHM peakuuu. PaccMoTpuTe €€ ¢ mo3ULnil OKUCIEHUS-BOCCTAaHOBIEHU. MOXKHO
JIM OTHECTH peaKIi 0OMEeHa U 3aMEICHHS K OKUCIUTEIbHO-BOCCTAHOBUTEIEHBIM?

3aganue 2

[IpencraBbTe pa3BepHyTHIN 0TBET. B mpobupky HanelTe 4-5 mMi pacTBopa cyiabdara Mmeau
(IT) u omyctute B He€ Kycouek >kene3a. OctaBbTe MpoOUpPKyY B mrTaTHBe Ha 1-2 MuH. CocTtaBbTe
YpaBHEHHSI PEAKIIMU M PACCMOTPHUTE €€ C TIO3HUIINN OKHCIICHUS-BOCCTAHOBIICHHSI.

3aganme 3



[IpeacraBbre pa3zBepHyThIil OTBET. ONMyCTUTE CTEKISHHYIO MAJOYKy Ha YETBEPTh B
COJISIHYIO KHCJIOTY. BTOpyio manmouky omycTuTe B pacTBOp ammuaka. [logHecuTe cMOYEHHBIE
KOHIIBI TajloueK ONMm3Kko Apyr K napyry. Uro Habmromaere? MOXKHO U TOBOPUTH 00 MOHHOM
B3aMMOJICHCTBUH BEILIECTB B IaHHOM 3KCIIEpUMEHTE?

3ananmue 4

[IpencraBbTe pa3BepHyTHI OTBET. B mpoOupky ¢ 2 mi pacTBopa TMIPOKCHIA HATpuUs
Hayelre 3-4 Karm cCnupToBOTO pactBopa ¢deHondranenna. UYro Hadmrogaere? 3areM g00aBbTE
HECKOJIBKO KarleJb COJISTHOM KUCIIOTHI 10 00eCIIBEUNBaHUS PAacTBOPA.

3ananue 5

[IpencraBeTe pa3BepHyTHIM O0TBET. B mpoOupky HanelTe 2-3 M1 pacTBOpa XJIOpHUIa WU
cynb(ara uHKa 1 106aBbTe 7-10 Kamens pacTBopa ménodn. B3donraiiTe coaep:kuMoe mpoOUpKH.
UYro nabmomaere? JloGaBbTe B MPOOHMPKY TaKOW ke OOBEM pacTBOpa CEpPHOW KHUCIOTHL. UTO
Habo1aeTe?

3aganue 6

3aXMHUTE B METAJUTMYECKUE IIUIILBI He0obIoi Kycouek Mena (CaCOz3) u nmpokanuBaiTe
€ro HEeCKOJbKO MUHYT HaJ IUIaMEeHeM cnupToBKU. Ha kakue BemiecTBa pasiaraercsa KapOoHaT
KaJIbLUs IIPYU HAarpeBaHUU? 3aluIINTE YPaBHEHUE PEAKIIUU.

3ananue 7

B orpenpHBIX mpoOupkax uccienyite oTHoueHue okcuaa kanbius (CaO) k constHOU
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercs? Hanumurte ypaBHEHHE peaKlUU.
AHanoruusbsle onbIThl npoBeaute ¢ okcuaom meau (CuQO). Cpenaiite BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

[Tomectute B mpoOMPKY HEOOINBIIOE KOIWYECTBO KPHUCTAJUIMYECKOTO aleTara HaTpus U
npuieiite pactBop cuibHOU comsinoi kuciotel (HCL). [To xapaktepHomy 3amaxy ompeneauTe
oOpa3oBaHue yKCycHO# kucnoTbl. CocTaBbTe ypaBHEHHE peakiuu. Kakum MeTooM mojydeHa
YKCYCHasl KMCIIOTA.

3aganue 9

[Ipurortosbre 2M (aByMoOssiHbIN) pacTBop NaCL.

3aganmue 10

[TpuroroBete 15% Xs0pHuma HaTpusi.

Kpamkue memoouuecxue ykazanus

Pe3ynbrathl, mosydyeHHbIE B XOJ€ IKCHEPUMEHTA JOJDKHBI OBITh OQOPMIIEHBI B BHJE
otueta. CTyIEHTOM JOJKHBI OBITH TIOJTOTOBIIEHBI OTBETHI HA KOHTPOJbHBIE BOMPOCHI IO TeMaM
paboT mpakTHUKyMa, pelieHbl 3a1aHus JlabopaTopHOro mpakTukyMma (CM. pabouyro mporpammy,
paznensl: 5.2 ConepkaHue pasleiaoB W TE€M AMCHUIUIMHBL, 6. Meroaudeckue yka3aHUs IO
OpraHM3alMi HW3YyYeHUsd JAUCUUIUIMHBI (Monyins)). Ilpu mnoucke OTBETOB Ha BOIPOCHI
PEKOMEHI0BaHa OCHOBHAS U JIOTIOJHUTENbHAS TUTepaTypa (CIUCOK TUTepaTyphl IPEICTaBICH B
paboueii mporpamMme AUCITUTUTHHBI).

Llkana oyenxu

Omnenka Eanm;l Ommcanne
CTyIeHT NeMOHCTPUPYET CPOPMUPOBAHHOCTH KOMIIETCHIINH, OOHAPYKUBAET BCECTOPOHHEE, CHCTEM
5 4.5 aTH4YecKoe U rTyOOKOe MMOHUMaHKe YIeOHOTO MaTepHala, MOJHOCTHI0 CPOPMUPOBAHBI YMEHHUS M HAB
BIKH [P BBINIOJIHEHUH JIAOOPATOPHOH paboThl, 0(OPMIICHUH PE3y/IbTaTOB | 3al[HTe OTYETA 110 Ja00
patopHo#i pabore. Bce 3amaHust OCBOCHBI.
CTyzieHT 1eMOHCTpHUpPYET c(hOPMUPOBAHHOCTH KOMITETCHIIMH Ha CPETHEM YPOBHE: OCHOBHBIC 3HAHUS
4 3 OCBOCHBI, YMCHUS M HABBIKH ITPH BBIOJHEHUH JIA00PAaTOPHOH paboTHI, 0pOPMIICHHH PE3yabTaTOB U

3aIUTe 0TYeTa 110 abopaTtopHoii paboTe chopmMupoBaHbl. Bce 3aaHNs OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPY/JHCHHS IPH aHATUTHYECKHX ONEpalUsX.

CryzieHT 1eMOHCTpHUpPYET c(HOPMUPOBAHHOCTH KOMIIETCHIIMM Ha 0a30BOM YPOBHE: B X0/i¢ KOHTPOJIbH
BbIX Meponpmm/lﬁ JOIIYCKAKOTCs 3HAYUTCJIbHBIC OLI_II/I6KI/I, CTYACHT UCIBITBIBACT 3HAYUTECIILHBIC 3aTPY
3 2 JHCHUA IPH IEPEHOCE 3HAHUM HA HOBBIC IMPAKTUYCCKUE CUTYaLlUH. VYMeHUs: 1 HaBBIKU IIPpH BBIITOJIHE
HHU JabopaTopHOii paboThl, 0)OPMIICHUH PE3yJIbTATOB H 3alllUTe OTYETa O JabopaTopHOii paboTe ¢
(hOpMHPOBaHBI HETIOJIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO CHOPMYITHPOBAHBI BHIBOJ
BI.




2 1 CryzeHT 1eMOHCTpUpPYET c(hOPMUPOBAHHOCTh KOMIIETCHIIMH Ha YPOBHE HIDKEe 6a30BOT0, MPOSIBISIETC
sl HEOCTATOYHOCTh 3HAHUMN, YMEHUH U HABBIKOB
1 0 [IposiBisieTcs moIHOE MIIM NPAaKTHYECKH NOJIHOE OTCYTCTBUE 3HAHUM, YMEHUH U HABBIKOB

*[1Ikana OLEHKH 0 OTAEIBLHOM TabopaTOpHON PadOTe JUCIUILTHHBI

5.4 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHMii

IIpumepsl 3agau:

3agaua 1.

CocTaBbTe CXEMY YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM pEaKIUM, UAYILEH 110
cxeme

KMnO4 + H3PO3 + H2SOs — MnSO4 + H3PO4 + K2SO4 + H20

3agaua 2.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUM METOJOM
3IEKTPOHHO-MOHHOT0 OajlaHca, MPOTEKAIOIIEro B IEJIOYHOH cpejie:

KMnOs + KNO2 + KOH — K>2MnO4 + KNO3 + H20

3agaua 3.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METOJ0M
3IEKTPOHHO-MOHHOTO OallaHca, MPOTEKAOIIEro B KUCIOH cpeie:

KMnOs + H2S + HaSO4 = MnSO4 + S + K2SO4 + H20O

3anauva 4.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METOJ0M
3IEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAIOIIEro B HEUTPAIbHOU cpeie:

KMnO4+ KNO2 + H20 — KNO3 + MnO2 + KOH

3agaua 5.

CocTaBbTe CXEMY TaJlbBAHUYECKOTO JJIEMEHTA, B KOTOPOM JJIEKTPOJAMHU SIBIISIFOTCS
MarHveBass M IIMHKOBas IUIACTHHKHU, OIYIIEHHbIE B pAcTBOPhl HMX HOHOB C aKTHBHOMU
KoHI[eHTpanued 1mone/n. Kakoil meTamn sBIseTcs aHOAOM, Kakoi karojgom? Hamwmmre
ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM PeakIuu, MPOTEKAOIIEH B 3TOM rajbBaHUYECKOM
aneMeHnTe, u BerauciuTe ero DJIC.

3agaua 6.

Kaxkas Macca Menu BbIIETUTCS Ha KaToJie IpH AekTponnse pactBopa CuSO4 B TeueHuu 14
npu cuie Toka 4 A?

3agaua 7.

B 600 cm® Bozibl pacTBopeHo 30 T BelecTBa. BrYUCINTE MAacCOBYIO OO BEMIECTBA B %
(MPOLIEHTHYIO KOHIIEHTPAIIHIO)

3agaua 8.

[MnotHOCT, 40% pactBopa HNOs paBra 1,25 r/cM®. PaccunrtaTh MOIApHYIO
KOHIIEHTPALUIO 3TOTO pacTBOpa.

3agaua 9.

VpaBHANTE CIEAYIOIIYI0 CXEMYy pEeakKLUH, HCIOJb3Yys METOJ HOHHO-3JIEKTPOHHOTO
Oananca. YkaxuTe okuciuTesb u BoccraHoButeb KoCr07 + HCl — CrCls + Clz + KCI + H20.

3amgaua 10.

VYpaBHsiiTe CIEQYIOMIYI0O CXEMYy peaKIMM, HCIONb3ysl METOJ HOHHO-3JEKTPOHHOTO
Oananca. YKaxuTe OKHCIUTEb U BoccTanoBUTEb. KBrOs + FeSO4 + HoSO4 — Fez(SO4)3 + KBr
+H,0.

3agauya 11.

Cxonbko rpammoB NaOH Hayo B3sTh uist mpurotosnerns 0,5 avm® 0,02m pactBopa?

3agaua 12.

K 11m3 20% pacTBOpa THApOKCHIa HATPHS, IIIOTHOCTH KoToporo 1,22 r/cm®, mpubasumm
10 v3 Bobl. BBIUKCINTE TIPOLEHTHYIO KOHIIEHTPAILMIO HOTY4EHHOTO PAacTBOPA.

3anava 13.



N3 400 r 20% pacTBOpa IpH OXJAXKIEHUHU BbLIEIUIOCH 50 I paCTBOPEHHOTO BEIIECTBA.
KakoBa maccoBast 107151 ocTaBIIerocsi pactsopa?

3amaua 14.

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

3amaua 15.

3anumuTe NpUBEAEHHBIE HIDKE CXEMbl, 3aMEHHUB BONPOCHUTEIBHBIM 3HAK Ha
COOTBETCTBYIOLINI CUMBOI: PPy, OyKBY, 3Haku "+" wmm "-":

1.Ba’ - % — Ba**

2.Br0... % — Br

3.7-28 — Sr¥*

4,8%+28 — S?

5.Fe?-& — Fe*

Kpamxue memoouueckue ykazanus

3aa4yu Mo JUCHUIUIMHE BBIJAIOTCS KaXI0OMY CTYIECHTY MHAUBHAYalbHO. BapuanTtsl 3a1au
npezncraBieHbl B yueOHom mnocobun T.K. Muxampdenko. Xumusi: 3amayu, ynpaKHEHHS U
KOHTPOJIbHBIE 33JaHUSI 110 001N XUMHH.

Ilxana oyenku
OmueHka Bammer* Omnucanue
5 2 Bce pacueTs! BBIIOJIHEHBI IPABUIIBHO, CTYICHT MOXKET O0BSCHUTD (PU3MUYECKUIT CMBICT MOIYYEeH
HBIX pe3yJIbTaTOB, ClIEJIaTh BBIBOJL
Bce pacueTs! BBINOJIHEHBI IPaBUIBHO, CTYIEHT MOXET 00BSICHUT GU3HMIECKHH CMBICT MOTy4YeH
HBIX pe3yJIbTaTOB, HE MOKET CJIeTIaTh BBIBO
3 0,75 Bce pacueTs! BBIIOJIHEHBI IPAaBUIIBHO, CTYACHT HE MOXKET O0BSICHUTh (DU3MUCCKUI CMBICI MOy

YEHHBIX PE3yJIbTaTOB, HE MOXKET C/CNATh BHIBOJ

PacyeTs! BBITOJIHEHBI HENPABWIEHO B OTAENBHOM YacTH 33a7a4y, B CBSI3U C YeM IIOJy4YeH HEBEPH
bl pe3yabpTaT
1 0 PacyeTs! BBITOJIHEHBI HENPABHIEHO

* Kputepuu OlCHKH OTACIBLHOMN 3a/1auu

4 1

2 05

5.5 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS KOHTPOJIbHBIX padoT

KontponbHast pabora mpenycMmapuBaeT pelleHue 3ajad 1o BapuaHTam. KoHTposbHas
paboTa npegHa3HaYeHa CTyIeHTaM 3a04HON (popMbl 00yueHus

BapuaHTel KOHTPOJBHBIX 3aJaHUl MpenacTaBieHsl B yuyeOHom mocooun T.K.
Muxansuenko, JI.B. benoyc Xumus: Ilpaktukym no oOmieil U HEOpraHMYeCKOd XUMHMH. —
BriaguBoctok. (cMm. ctp. 35).

Kpamxue memoouueckue yxazanus

Kax/plif cTyeHT BBINOJHSET BapUaHT KOHTPOJIBHOTO 3a/laHusl, 0003HaueHHBIN JBYyMs
nociemHUMH IUdpaMu  HOMepa CTylaeHudeckoro Ownera (mudpa). Hampumep, HOMep
cryaendeckoro ounera CT-03-235, nBe nociennue uugpsl 35, UM COOTBETCTBYET BapHaHT 35.

Ilxana oyenku

OneHka Bamnsr Omnucanne

5 47 Bce pacuers! BBINOIHEHBI IPABUIBHO, CTYICHT MOXKET OOBSICHUTD (HH3UIECKHUI CMBICT MOTyYeH
HBIX PE3YJIbTATOB, CIIEJIATh BBIBOJ

4 38 Bce pacueThl BBITOIHEHBI PABHIBHO, CTYACHT MOXKET OOBSICHUTH (PU3MUYCCKUN CMBICI MOJIYYCH

HBIX PE3YJIbTATOB, HE MOXET CJIeJIaTh BBIBOJ
3 28 Bce pacueTs! BBIOIHEHBI IPaBUIBHO, CTYICHT HE MOXET OOBSICHUTD (U3NIECKHI CMBICT MOy
YEHHBIX PE3yIbTATOB, HE MOXKET CIETaTh BBIBOL

2 10 PacyeTs! BBINOJIHEHBI HETIPABUJIIBHO B OT}IeJ’leOﬁ YacTH 3aJla4ui, B CBA3U C UEM l'lOJ'lyqu HEBEPH
bl pe3ynbTat. IlpaBuiabHo pemeHo 10 npoleHToB 3a1a4
1 0 PacyeTsl BBINOIHEHBI HENPABUIBHO
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