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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;

- MWCHOJb30BaThb BEIMYMHBI KOHCTAHT JUCCOLMALUU I XapaKTEPUCTUKHU CHIIbI
JJIEKTPOJINTA;

- MCIOJI30BaTh BEJIMYUHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAIOB IS OIPEACIICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETh IIOJIb30BATbCS 3HAYEHUSMH TEPMOJIMHAMHUYECKMX IOTCHIMAJIOB JUIS OLIEHKH
CaMOIIPOU3BOJIBHOTO IIPOTEKaHUS IPOLIECCOB;

- IPOU3BOJNUTH AHAJIUTUYECKUE 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




JuciunnuHa «XuUMUS» OTHOCHTCS K 00s3aTelbHON YacTH ydeOHoro IiaHa, biok 1
Juctummael (Moaynu). Jucuuminaa Oa3upyercs Ha KOMIETCHIMSX, CPOPMUPOBAHHBIX Ha

MpelbIIYIEM YPOBHE 00pa30BaHHUS.

O0beM JUCHUIUIMHBI (MOAYJS) B 3a4ETHBIX EIWHHUIAX C YKa3aHWEM KOJWYECTBA
aKaJeMUYECKNX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO pabOTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O6mas TpyI0eMKOCTh AUCIUILITUHBI

Tpyzo- OO6BbeM KOHTAKTHOH paboThI (4ac)
€MKOCTb
Cemectp
HasBanue (D60 P Mé_l YacTtp (0®0) A Bueayu- CPC ¢>0pr1
OIIOII BO 00y4e VI HIJIM KypC YIUTOPHAS TopHas aTTec
HUS (3P0, G.E) Beero Talunl
0300) o
nek. | mpak. | ma6. | [HA | KCP
15.03.06
Mexaigox-mxa 300 ELE 1 9 9 4 0 4 L 0 6 3
poboTOTEXHHUKA

4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) aias 3®0

TemaTuyeckuil miaH, OTpaKAIOUIMN COACpXKAHWUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4E€OHBIX 3aHATHI C YKa3aHHEM X 00bEMOB B COOTBETCTBUU

C Y4eOHBIM IJIaHOM, IIpHUBE/EH B Tabmue 3.1

Tabnuua 3.1 — Pa3aens! UCHUIUIMHBL (MOJYJIs), BUJIbI Y4€OHOU NEATETbHOCTH U (POPMBI
TeKymero Koutpods ans 300

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha
dopma
Ne HasBanue Tembl 3yJbTara
Jlex [pakr Jlab CPC TEKYILEro KOHTPOJIs
00yueHUs
BBezieHue B AUCIUITIAHY.
1 | Knaccel HeOpraHMuecKux P11, P12 2 0 0 12 CobecenoBanue
COETMHEHUHN
2 ATOMHO-MOJICKYIAPHO® PA1, P12 0 0 0 12 CobecenoBanue
yaeHHE
CrpoeHue aTroma u
3 | mepuomuueckas cucrema J[.1U. | P/1, P12 0 0 0 12 CobecenoBanue
MenpeneeBa
Teopus pactBopoB. OCHOBHEIE Pa1,
4 | 3aKOHOMEPHOCTH MTPOTEKAHMS P2, 0 0 2 12 CobecenoBanne
XUMHUYECKUX MPOLIECCOB PJ12, P13
BOOKCP(I:(;J::IT)?:IBTZJ(;HMe u PAIL
5 PJ12, 2 0 2 15 CobecenoBanne
AIEKTPOXHUMHUYECKUE
P12, P/13
MPOIECCHI
HTtoro no tadamnue 4 0 4 63

4.2 Conep:xxaHue pa3aejoB U TeM JUCHUILTHHBI (Moayas) nist 30

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuueckux coeouHeHuil.




Conepxanuie Tembl: Benenuwe B aucuuiuidHy. [IpenMer, 3aauyd M METOIbI XHMUHU.
[Mpocteie m cioxkHbIe BemecTBa. Kiaccudukamus NpocThIX M CIOXKHBIX BemiecTB. OKCHIBI
Knaccudukanus okcunoB. HeconeoOpasyromue u cosieobpasyrommue okcuabl. Kinaccudukarus
cojieoOpa3yrmux OKCcHIOB. [losyueHne W XHMHUYECKHE CBOMCTBa OKCHIOB. OCHOBaHUSI.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHWiA. XWUMHYECKHE CBOWCTBA IIETOYEH,
HEpacTBOPUMBIX W amdoTepHbIX ocHoBaHmid. Kucnorel. Kinaccudpukanus xucnor. [Tomyuenue
KUACIOT. Xumuyeckne cpoicTBa KkucioT. Comm. Kmaccuduxamms coneid. CpenHue, KUCIHbIe,
ocHOBHbIE coti. CIIocOOBI UX TIOJTYYCHUS U XUMUYECKHE CBOMCTBA. KOMILIEKCHBIE COCIMHEHUSI.
Nx oOpa3zoBanue U cTpoeHre. BHyTpeHHS U BHEIIHASA Cepbl KOMILJICKCHOTO coequHeHus. CBs3b
XMUMHU C IPYTUMH HayKaMH.

@®opmMbl U METOHBI MPOBEICHHS 3aHATHIA IO TEeMe, MPHUMEHsIEeMbIe 00pa30oBaTEIIbHBIC
TeXHOJIOTUH: JICKIIMOHHOE 3aHSATHE: AaKTHBHAs JICKIUS C HCIOJb30BAHUEM IPE3CHTAIHIA.
CamocrosrenbHas paboTa.

Bunpl camocTosTenbHOW TOATOTOBKH CTYACHTOB IO TeMe: Pabora ¢ mjmreparypoi.
BrinonHenue KOHTPOJIBHON PaOOTHI.

Tema 2 AmomHoO-MONEKYAPHOE YUEHUE.

Conepxxanne tembl: BemectBo. Buabl xummndeckux peakuuid. OCHOBHBIE IMOHSATUSA U
3aKOHBI XUMHUHU. ATOMHO-MOJIEKYJISIpHOE Y4YeHHE. ATOMHAs W MOJIEKyJsipHass macca. Moib,
MOJISIpHAsl Macca BEIEeCTBA, B3aMMOCBSI3b MAacChl, KOJMYECTBA U MOJISPHOM MacChl BEIECTBA.
XUMUYECKUH IKBUBAICHT, ()aKTOP 3KBUBAJICHTHOCTH, YHCIIO SKBUBAJICHTHOCTH. DKBUBAJICHT U
MOJISIPHAsl Macca 3KBUBAJICHTA MPOCTBIX U CIIOKHBIX BEIIECTB. 3AKOH YKBUBAJICHTOB.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 10 TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
texHojorun: CamocrosiTenbHas padoTa.

Bunsl caMocTOATENhHONM IMOATOTOBKH CTYACHTOB 1O TeMe: Pabora ¢ nuTepaTypoid.
BrimonHeHne KOHTPOIBHOM PabOTHI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema /[.1. Menoeneesa.

Copepxanue Tembl: OCHOBHBIE 3Tallbl U JAMAJICKTUKA DPA3BUTHUS IPEACTABICHUI O
CYILIECTBOBAaHUM U CTPOECHUU aTOMOB. CTpOEHHE aTOMOB: JIpO, IEKTPOHBI, X 3apsai U Macca.
KBaHTOBBIN XapakTep W3IyYEHHUs U MOMJIOIIECHHS 3Heprun. Y paBHeHue [1nanka. KopnyckynspHo-
BOJIHOBOM [Jyanu3M MuUKpouacTHl. JlyanusMm 53JI€KTPOHOB M IPHUHIMI HEONPEICIEHHOCTH.
[Tonsitue opOutamu. DOnekTpoHHOe o6iako. KBaHTOBBIE umcia: TJIaBHOE KBAaHTOBOE YHCIIO,
opOHTaIbHOE, MATHUTHOE, CITHHOBOE KBAaHTOBOE uuci0. Popwma s-, p-, d-opOuTaseil. DiaekTpoHHas
U DJEeKTpOHHO-rpaduueckas (opmbl cTpoeHHss aroma. [lopsaok 3amoHEHUS AaTOMHBIX
opouraneit. [Ipunnun IMaymu. [IpuHuun HaumeHslei sHepruu (aBa npaBuiia KiiedkoBcKoro).
[Tpunmun I'ynpa. [lepuoanueckuii 3akon [I.M. MenaeneeBa u €ro TpakKTOBKa Ha OCHOBaHUHU
COBPEMEHHOM TEOPUM CTPOEHHUS aTOMa. ATOMHO-MOJIEKYJISIPHOE ydyeHue. XUMUYEKcas CBA3b U
cTpoeHue BemiecTBa. OCHOBHbIE BUAbI XUMHUYecKOW cBs3u. KoBaneHTHas cBs3b. [lomspHas,
HEMoJIsIpHast, IpuMepbl. JJOHOpHO-aKIIENITOPHBIN MeXaHU3M 00pa3oBaHMs cBA3H. HacklaeMocTh
KOBAJICHTHOM CBSI3W, HAIIPABIECHHOCTb. MOHHAs CB3b KakK NpPENEIbHBIN CiIydall IMOJISIpU3ALUN
KOBJIEHTHOM  cBA3M. [umOpuamsanmss aroMHbIX — opOutaneil. Tumbl  ruGpuauzanuu.
IIpocTpaHCTBEHHOE PACIIOJIOKEHUE aTOMOB B MOJIEKYJIaxX.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
texHoyioruu: CaMocTosiTeNbHas padoTa.

Bunsl camocTosiTensHOW MOATOTOBKM CTYAEGHTOB 1Mo TeMe: PaboTta ¢ nuTepaTypoi.
BrimonHeHne KOHTPOIBHOM PaboTHI.

Tema 4 Teopus pacmeopos. OcHoGHble 3AKOHOMEPHOCMU NPOMEKAHUS XUMUUECKUX
npoyeccos.

Conepxxanue Tembl: PactBopbl. OCHOBHBIE OIpENEICHUS: PAaCTBOpP, PacTBOPUTEINb,
pacTBOpeHHOe BemecTBo. PactBopuMocTh BemecTB. HachimenHsiid  pactBop. CrocoObl



BBIPDAKECHMSI KOHLEHTpALMU pacTBOpoB. I'maparHas teopus pactBopos [I.M. Menneneesa.
OHepreTuka mnpouecca pacTBOpeHUs. (OCHOBHBIE TMOJOKEHUS TEOPUU AJIEKTPOIUTUUYECKOM
auccouuanuu. PaBHoBecue B pacTBOpax JIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALIUS BOJBL.
bydepnbie cucremsl (kapOoHaT-rHApoKapOOHaTHas OydepHas cucremMa MHUPOBOro OKeaHa,
noyBeHHbIE Oy(epHbie cucTeMbl). [ naponus coneld. XuMmudeckas KHHETHKA U KaTann3. CKOpoCTh
XUMUYecKor peakuuu. MctuHHas u cpennss. PakTopel, BIMSIOIME HA CKOPOCTh PEAKLIHH.
Kunerndeckas knaccudukanus peakuuid. [loHsTHE O MOpSAKE MOJEKYISIPHOCTH PEAKIIHH.
KoHcTaHTa CKOpOCTM peakuuy NEepBOro MOps/AKa. 3aBUCUMOCTb CKOPOCTH pPEAKLUUU OT
TeMIeparypbl. AKTUBHbIE MOJIEKYJIbL. [loHATHE 00 YHEPTUM aKTHUBAMU. Y paBHEHHE AppeHHyca.
ITonsiTue o katanuze. MexaHus3M JIelCcTBUS KaTan3aTopoB. [IoHATHE 0 XMMUYECKOM PaBHOBECHH.
CwMmeleHne paBHOBECHSI ITPU U3MEHEHNHU KOHILIEHTpALUK, TeMIiepaTypsl, naBiaeHus. [Ipunnun Jle—
[ITaTtenbe. OCHOBBI XMMHUYEKCON TEPMOJAMHAMHUKU. 3aKOH COXpaHEHHUs SHepruu. BHyTpeHHss
JHEprus, Temiora u padbora. MaremaTHuecKkoe BbIpaXEHUE IIEPBOr0 Hadajga TEPMOJMHAMUKH B
pasabix ycnoBusx (V=Const, p=Const). TeruoBoii >¢dpdexr peakumu. 3akon ['ecca u ero
cieactusa. CTaHnapTHhIE TEIJIOTHI oOpa3oBaHus W cropaHus. OOpaTuMble U HEOOpaTHUMbIE
npoueccbl. @OpMyIHpPOBKAa U MAaTEMAaTUYECKOE BBIPAKEHHWE BTOPOr0 Haydaja TEPMOJMHAMHUKHU.
[Tonsitue 06 suTponuu. IlonsTre o TepMoMHAMUYECKUX MOTEHIMaIax. JHeprus [ enbmroipLa.
Oueprus ['n606ca. Mcnonb30BaHue 3TUX YHEPTHMA U1 ONPEEIICHUS HATPaBIEHHOCTHU MpoIecca.

@®opMbI U METOABI MPOBEACHUS 3aHATUH MO TeMe, MPUMEHsSEMble 00pa3oBaTEIbHBIC
texHojorun: CamocrostensHas padota. JlabopatopHoe 3aHsTHE - TabopaTopHas padora.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroroBka k nabopatopHoii pabore "Peakunu MOHHOTO oOMeHA" - OTBETHI HA KOHTPOJbHBIC
BOIPOCH! (HaNMCAHUE TEOPETHUECKON 4acTU OT4YeTa) METOJIMYECKUX YKa3aHH; MOATrOTOBKAa K
SKCIIEPUMEHTANLHOM YyacTH paboThl. BeIMoIHEeHEe KOHTPOILHON PaOOTHI.

Tema 5 OxkucaumenbHO-60CCMAHOBUMENbHBIE U DTIEKMPOXUMUYECKUE NPOYECCHI.

Copepxanne Tembl: OKUCIUTENBHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). YpaBHuBanue
OBP. Tumbr OBP. O6mume cBoiictBa MeTaioB. PopMbl HAXOXKICHUS METALIOB B IPUPOJIC.
®duznyeckue cBoicTBa MeTaIIoB. Kpucrammmueckas pererka MeTayioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTaJIoB. Pa3nuune B CTPOEHHWH BHEIIHETO 3HEPreTUYECKOr0 YPOBHS y METAIJIOB U
HEMETAJUIOB. ATOMBI METAJIJIOB TJIaBHBIX W MOOOYHBIX moarpymi.llomydenne MeTamioB W3 HX
coeMHEHUH. XUMHUYECKHE CBOWCTBA METAJJIOB. OJEKTPOXUMHYECKUH psiie HaNpsKEHUH
METaJUIOB. 3HAYEHHUE METAUIOB B JKM3HU YEJIOBEKA. DJIEKTPOIHBIC MOTEHIHAIBI. MexaHu3m
BO3HUKHOBEHHUsSI 3JEKTPOJHOrO TMOTeHuuana. Bomopoaneiii snektpon. Psa  crangapTHBIX
ANIEKTPOJIHBIX TOTEHIMAIOB MeTauioB. [anpBanmyeckuit anemeHT. Omnpenenenne JC
raibBaHuueckoro siementa Jlanuams-Axkobu. Konmentpamuonusie memnu, pacder I/AC mo
dopmyne Heprcra. Koppo3us meramnoB. Buasl koppo3uu. AHOIHBIE U KaTOJHBIE MPOIIECCHI,
MPOTEKAIOIIKE MPHU JIEKTPOXUMHUECKON KOPPO3UH METAILIIOB. BOMIPOCH! 3KOJI0THUH, CBSI3aHHBIE C
KOppo3uel MeTauioB. Mepsl 60pbObI ¢ KOppO3Kel: aHOJHOE OKPHITHE (OLIMHKOBAHHOE JKENE30),
KaTOJHOE TOKpBITHE (TyxeHoe jkene30). IIporekropHas 3ammra. OnekTponus. CyIIHOCTb
AIIEKTPOJIN3a. DIJIEKTPOJIU3 PACIIaBOB M PACTBOPOB. DIEKTPOJU3 C HEPACTBOPHUMBIM AHOJOM.
3akonsl Dapazes. [IpakTuyeckoe NpUMEHEHHUE SIIEKTPOIIH3A.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TeXHOJIOTHH: JIeKIIMOHHBIE 3aHATUS: AaKTUBHAs JEKLUMS C HCIOJIb30BAHUEM IPE3EHTALNH.
CamocrositensHas pabot. JlaboparopHoe 3aHsTHE - TabopaTopHas padoTa.

Bunel camocTosTenpHONW MOATOTOBKH CTYAEHTOB Mo TeMe: Pabora ¢ auTepaTypoi.
[ToaroTtoBka k maGopatopHOil paboTe "DnekTponu3" - OTBETHI HA KOHTPOJIBHBIC BOIPOCHI
(HamucaHWe TEOPEeTHYEeCKOW YacTH OTdYeTa) METOAUYECKMX YKa3aHWi; MOArOTOBKAa K
AKCIIEPUMEHTAJIbHON YacTu padoT. BrimomHeHNe KOHTPOIBHOU paboTHlI.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrevYeHN 0 CAMOCTOSITEJILHOM PadoThI

CamocrosaTenbHas paboTa BKIIOYAeT paboTy ¢ yueOHOH M Hay4dHOH JTUTEpaTrypoul Impu
MOJTOTOBKE K JIabopaTOopHBIM paboTam, JeKuusM U K 3k3aMmeHy. CamocrosiTenibHas pabota
OPOBOIUTCS C IIeNbI0: CHCTEMAaTH3allMd M 3aKpeIUICHUs, YIIyOJleHus | pacIIupeHus
TEOPETUYECKUX 3HAHUM U MPaKTUYECKHMX YMEHUH, NpuoOpeTaeMblX CTYJEHTaMH B XOJe
ayJUTOPHBIX 3aHATHI; (OPMUPOBAHHUS YMEHHMH HCIOJIB30BATh CIECHUAIBHYIO JIUTEPaTypYy;
pa3BUTHS TO3HABATENIbHBIX CIOCOOHOCTEHl M AaKTUBHOCTH OOydaromuxcs; (OpMUPOBaHUS
CaMOCTOSITEIbHOCTH MBIIIIJICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
camopealu3aliy; pa3BUTHUS HCCIeNoBaTeNbCKUX yMeHud. CamocrosiTenbHas paboTa Ipu
U3YyYEHHUH JUCHUILTMHBI OPa3IeNsieTcsl Ha TpU BHUA: 1) ayauTopHas caMoCTosATeNbHas paboTa
(BeIMOSTHEHWE  JTAOOpAaTOPHBIX paboT); 2) camocTosATeNabHas pabdoTa TOA  KOHTPOJIEM
npenoaBaresns (TUIAHOBBIE KOHCYJIBTAILIMH, 3a4€T); 3) BHEAyAUTOPHAsI CaMOCTOsATENbHAs paboTa
IpU BBINOJHEHUH CTYACHTOM JIOMAlIHUX 3aJaHUil y4eOHOro M TBOPYECKOrO XapakTepa
(TOArOTOBKA K JIEKLIHUSM, WHIWBUAYaJIbHBIE pabOTHI MO OTACIBHBIM pa3jeiaM COACpIKaHUs
JTUCIUILIMHBL, TOJATOTOBKA K 3a4ETy).

JUJ1st TIOATOTOBKY K JIAOOPATOPHBIM 3aHATUSAM HEOOXOIMMO MCIOIH30BATH METOUYECKUE
YKa3aHUA K BBHINOJHEHHIO J1a0opaTOpHBIX padoT. Kaxknplil pasmen METOOUYeCcKHX YKazaHUU
3aKaHYMBACTCS TEPEYHEM KOHTPOJBHBIX BOMPOCOB, Ha KOTOPHIE HEOOXOAMMO OTBETHTH
MUCbMEHHO M O(OPMUTH B OTYET B BHJIE TEOPETUUYECKOM TJIaBbl K KOHKPETHOH Jab0opaTopHOI
pabote (I'maBa 1 Teopernueckas 4acTs).

CTyneHT 3aiinaeT OT4YeT UHIUBUIYATBHO.

JIomyCKOM K BBITIOJTHEHHS JJAOOPATOPHBIX PalOT SIBIISIETCS MPOXO0XKICHIE HHCTPYKTaXKa I10
TexHHKe O6e3omacHocTH (1-e 3aHsATHEe) U 3HAHHE TEOPUH U XoJa dKcnepuMenTa. CTyIeHT A0KEH
OBITh TOTOB K KaXJIOMY 3aHSTHIO - BBIIOJHSIET TEOPETUYECKYIO YacTh W 3alUIIAET €€ Tepen
MIPOBEJICHUEM SKCIIEpUMEHTA (OTBEYAET YCTHO HA BOIPOCHI).

JIaGoparopHas paboTa BEITIOIHAETCS CTYICHTOM B ayAUTOPUH. Pe3ynbpTarel 1abopaTopHOi
paboTbl oopMIAIOTCS B BHJE OTHeNbHOM rmaBel (I'maBa 2 OkcnepuMeHTalbHAas 4YacTh).
DKcrieprMEeHTalIbHAsT YacTh BKJIFOYAET XOJ PaOOTHI, Pe3yibTaThl OMbITA (TIOATBEPKIAFOTCS
XUMHUYECKMMHU PEaKLUsIMH, pacyeTaMu ), HaOJIr01€HUS U BHIBOIBI.

JlabopaTopHas paboTa pa3OuBaeTCsi Ha HECKOJIHKO ITAroB:

| - Kamepanbhsiii atan 1 (mmanupoBaHue) - a) HIOCTaHOBKA IIeNiel U 3a7a4 padoThl, 000D
JUTEpaTypbl W HAMUCAHWE TEOPETUYECKOH YacTH OTYETa, C HCIOJE30BAaHHEM KOHTPOJBHBIX
BONPOCOB MO TeMe; 0) cocTaBieHHE IJaHa paboTsl (MPeAyCMOTPEHHOIO METOIUKOH); B)
MOJIy4eHHE JIOMYCKa K BBIMOJHEHHUIO JTA0OPATOPHOU pabOTHI.

Il — Kamepanpnplii 3Tan 2 (3KCIEPUMEHTAJIbHBIA) — a) BBINOJHEHUE pPaboT
(mIpeyCMOTPEHHBIX METOAMKON); 0) 00paboTKa pe3yabTaTOB AHAIMUTUYECKOTO OMpEeaeIeHUs
(BbIpaXkKeHHE Pe3yJIbTAaTOB Yepe3 KOJ-BO, MAcCy, KOHIIEHTPAIUIO, MAaCCOBYIO JIOJIO BEIIECTBA U
Ip., COrJIACHO METOJMKE); B) MPOTOKOJMPOBAaHWE HAOIIOJEHHUH, (POPMYIHMpPOBKA BHIBOJIOB; T)
HOJrOTOBKA OTYETA.

Il — 3amuTa oTuera (MHANBUTYATBEHO).

KoHTpo/ibHbIe BONPOCHI VIS CAMOCTOSITEIbHOM OLIEHKH Ka4ecTBAa 0CBOCHHS y4eOH Ol
JAUCHMITUHBI

Yro takoe okcuabl? Kak nx kinaccuuuupyroT Mo XMuMUYECKHUM CBOHCTBaM?
Uto Takoe rugpOKCUIbI?

Knaccudukanus ruipoKCcuIoB.

Yto Takoe 0OCHOBHOCTH KHCIIOTHI, KHCIIOTHOCTH OCHOBAHMUS?

Maiite onpenenenue comu. Kinaccudukamus conei.

abrwwdE



21.
22.

23.

24.

25.
26.

27.

28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

Kakue KucnoTsl 00pa3yroT KHCIbIe comu?
Kakune ocHOBaHUST 00pa3yl0T OCHOBHBIE COJTH?
XUMHUYECKUH JIIEMEHT, aTOM, MOJIeKyJ1a?
IIpocTeie U CloXKHbBIEC BEIIeCTBA?

. Xumuyeckue (opMyJibl BEIIECTB?

. 3aKOH ITOCTOSHCTBA cocTaBa?

. OTHOCHUTENBHAS aTOMHAs U MOJIEKYJISipHasi Macca, MoJisipHas Macca?
. [locrosinnast ABorazupo?

. Ilepuoanueckuii 3akon Menneneena?

. 3akoH I'eii-JIroccaka?

. 3akoH ABoraipo?

. MosnsipubIii 00beM raza?

. YpaBuenue Knaiinepona?

. YpaBHenue Menpeneena?

. Hanummre nomHbIe 2JIEKTPOHHBIE KOHPUTYPALIUKA aTOMOB 3JIEMEHTOB C MOPSTKOBBIM

HoMepoM 17 u 25.

HanummTe 37eKTpoHHBIE KOHOHUTYPAINK aTOMOB XJI0pa ¥ Mapranna u nouos CI” u Mn?",
Hanummre snekTpoHHyIo KoH(pUTypanuio atoMoB Gocdopa u BaHagus. SABistoTcs u
OHM aHaJioramu?

Hanummre 351eKTpoHHYI0 KOH(MUTYpaluio OepHUINs U YKAXKHUTE dIeMeHThI-aHanoru. Kak
MU3MEHSIOTCS CBOIMICTBA aHAJIOTOB C YBEIIMYCHHEM HOMEpa repuoa?

[TpuBenute 31eKTPOHHYIO KOHUTypanuio kanus. [Tokaxure, Kak U3MEHSIOTCS CBOWCTBA
9JIEMEHTOB IEPUOJIa, B KOTOPOM HAXOIAUTCS KA.

Hanummure snekrponnsie konurypanuu atomoB Fe u F, a Taxoke noHos Fez+, Fe**u F.
YKaxkuTe, Y KAKHX U3 HIDKE TPUBEICHHBIX MOJICKYJI XUMUYECKHE CBSI3U UMCIOT
nossipHbli xapakrep: Fz, CO, Ha.

YKaKuTe MOCIeI0BATEIIEHOCTh BO3PACTAHUS JIEKTPUICCKOTO0 MOMEHTA JUTIONS Y
cessei: B-N, B-F, B-C, B-0O, B-Br.

Omnpenenure BaJICHTHOCTH Hoaa u pochopa B OCHOBHOM U BO30YKICHHOM COCTOSTHUSIX.
VKaxuTe MEXaHU3M 00pa3oBaHus CBs3eil B none ruapokconns HzO". Kakyro
BaJICHTHOCTh MMEET KHCIIOPOJT B TOM HOHE?

Kaxyto mpoctpancTBeHHYI0 KOoH(uUrypamuio umetoT mosekyis BaClz, PbClz, PbCls, Br,
AsHz3, HoTe, CF4, GeHa, PCls, SBre? Kakue u3 3THX MOJIEKYIT MOJISPHBI?

OcHOBHBIE CBOMCTBA MPOSBIISAET BHICIIUN OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapwsl,
yraepona?

Kak u3MeHs0TCcsl CBOMCTBA THAPOKCUAOB, 00Pa30BaHHBIX METalIaMU TTIaBHOM
noarpynmsl [ rpymmsl, py yBETWYSHUH 3apsija siipa aTOMOB?

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

Uem o0ycoBneHa amioTpomnus’?

B gewm 3akmrogaroTcs cBoiicTBa aM(OTEPHBIX THIPOKCHIOB?

Uemy paBHA MOJIIpHAsT KOHIICHTPAITUS YKBUBAJICHTA, MOJIIpHAs KOHIICHTparws u TuTp 20
% pacTBOpa cynbhaTa Marus’?

Kaxoif 06beM pacTBOpa cepHOil KMCIIOTHI TIIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii nodeit
H2SO4 88 % Hamo B34Th AJi MPUTOTOBIEHUS pacTBOpa KUCIOTH 00beMoM 300 oM,
mwiotHOCTRIO 1,3 T/cM®n maccoroit moneit H2SO4 40 %?

B BogHOM pactBOpe cryneHuaro auccouuupyet: KoSOs, KoS, HoS, NaxSOq.

Peakunu nonHoro oOMeHa UyT 0 KOHIIAa B pe3yjbTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYISPHOE U TIOJTHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHH0: CO3% + 2H" — CO; + H0.

Heiitpanbnyto cpeny umeer Boanblii pactBop: NaNOs, FeSO4, NazS.

Kuc1oTHOCTD MOYBBI MOKHO yBeIHUNTh BBeaeHHe pacTBopa: NHaNO3z, NaNOs, NaCl,
NaxSOs.
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Kakwue pactBopsl HaszbiBatoTcs OydhepasiMu? [IpuBennure npuMepsi.

Yrto Takoe OydepHast eMKOCTh, M OT KaKuX (paKTOPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHu3M jelicTBus OydepHbIX cuctem?

[TpuBectu ypaBHeHus ig pacuera pH 6ydepHbIX pacTBOpPOB.

KakoBo 3Hauenue OydepHbIx cuctem?

Boruncnuts pH dopmuatHoro OydepHoro pactopa, B 171 KOTOPOro COEPKUTCSA IO
0,1M HCOOH (K = 1,8%10).

Boerauciuts pH aneratnoit 6ydepnoii cmecu, conepxanieit B 11 0,15M CH3COOH u
0,2M CH3COONa (Kue = 1,8%107).

BbraucnanTh MOJISPHYIO KOHIIEHTPAILUIO PacTBOpPa MypaBbHUHON KUCIOTHI, eciiu pH =3, a
Kue = 1,8%10,

I'maponus nporekaet mpu pactBopenuu B Boje: CaBrz, Ba(NO3z)2, NaxS0s, AICI3?
Bopa. CBoiicTBa BOABbI.

OcHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

I[Tporeccel, mpoTeKaroe MPH PacTBOPEHUH, TEIIOBOH 3(hdekT pacTBopeHHs.
Teopust 2MEeKTPOTUTHUECKON TUCCOIMALINU.

CreneHb AMCCOIMALINAH.

CunpHbI€ U Cl1a0bble JIEKTPOIIUTHI.

Koncranrta quccormaruu. 3akoH passeaeHus OcTpanba.

3aKOH AMEKTPOHEHTPATBHOCTH PaCTBOPA AIIEKTPOIIUTA.

HonHoe npounsBeeHne BOIBI.

Bopopoansiil mokazaTesns.

OHeprusl.

BHyTpeHnHsis sHeprusi.

Tennora.

Pabora.

IlepBoe Ha4asI0 TEPMOJUHAMHUKH.

3aKOH SKBUBAJIEHTHOCTHU TETUIOTHI U paOOTHI.

OHTAJIBIHSL.

TennoBoil 3¢ (hekT XUMUUECKOH peakiHH.

3axoH ['ecca.

OHTpomnus.

Bropoe Hauano TepMOAMHAMUKH.

CBoOonHas sHeprus ['nb60ca kak KpuTepHii HaPaBIEHHOCTH MpoIecca.

CKOpOCTh XUMUYECKOHN peaKIuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKON pEeaKkIuu OT
KOHIEHTPAIIUU PEearupyIOIINX BEIIECTB.

KoncTanTta ckopoctu peakunu. MoJekyasspHOCTh U MOPSAOK peaKuu.
Karanutnueckue peakiuu. [ OMOTeHHBIN U TeTepOreHHBIN KaTalu3.

3aBUCUMOCTh CKOPOCTH XHUMUUYECKOW PEaKIMK OT TeMIepaTypsl. TemiepaTypHas
3aBUCHMOCTb KOHCTAHTbI CKOPOCTH PEAKLIUH.

DHeprusi akTUBAIlUU XUMUYECKOHN peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCA.
Xumnueckoe paBHoBecre. KoHcTanTa paBHOBecCHS!.

®dakTopsl, BIUAOMME Ha cMeleHne paBHoBecus. [Ipunnnn Jle-Ilarense.
OKHCTUTENbHO-BOCCTAHOBUTENbHBIC peakiun. [IpuBeanTe mpuMepsbl TUTHIHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

PaccraBbTe KOO HUITUEHTHI B ypaBHEHUSIX, TPUMEHUB METO/I AIEKTPOHHO-HOHHOTO
6amanca: a) KoCr207 + HzS + H2SO4 — Cr2(SO4)3 + S + K2SO4 + H20; 6) Ag +
HNO3(kon1) — AgNO3 + NO2 + H20 YkakuTe OKHCITUTENb U BOCCTAHOBUTE!T.
I'ne pacnonokeHbI METAITBI B IEPHONYECKON CHCTEME XUMHUECKUX DJIEMEHTOB
J.1.Menneneena?

KakoBbl 0COOEHHOCTH CTPOEHHUSI aTOMOB METAJLIIOB?



85. B uéMm paznuumne B CTPOCHUH BHEITHETO SHEPTETUIECKOTO YPOBHS Y METAILIIOB
HEMETAaJUIOB?

86. CKOJIbKO HApYKHBIX SJICKTPOHOB UMEIOT aTOMBI METAIIJIOB IJIABHBIX M MTOOOYHBIX
MOArpyIi?

87. B kakux ¢opmMax MOTYT HaXOAUTHCS METAJLIBI B Ipupoae?

88. Kak ycTtpoeHa kpucTauiMueckas perieTka MeTaaoB?

89. KakoBsI (hu3nyeckue CBOMCTBAa METAIIOB?

90. Kak MOXHO TIOJIYYHTh METAJLIIBI U3 UX COSTUHEHUIN?

91. Kak BenyT ceOst aTOMBI METAIIJIOB B XUMUYECKUX PEAKIUAX U TToueMy?

92. Kakue cBOiCTBa — OKHCIUTENIEH UM BOCCTAHOBUTENIECH — MPOSIBIISIIOT METAJUIBI B
XUMHUUYECKHUX PEAKLIMSIX?

93. Pacckaxkute 00 3JIEKTPOXUMHUYECKOM Psijie HAPSKEHUN METaIlIOB.

94. TlepeuncnuTe peakiuu, B KOTOPbIE MOTYT BCTYIATh METAJLIBI.

95. KakoBo 3HaueHuE METAJUIOB B )KH3HU YeJoBeKa?

96. Brruucnure TemmepaTypy 3amep3aHusi BOJHOro pactBopa pu6o3sl CsH100s ¢ maccoBoit
nonent 3%.

97. Berauciute maccy pu6o3sl CsHi100s, koTopyto cnemyet pactBopuTh B 180 T BOIBI, 4TOOBI
MOJIYYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.

98. Kakoii 3 pacTBOpOB 00a1aeT OOJIBITUM OCMOTHYSCKUAM JaBJICHUEM: coepskamntuii 0,2
moib AlCI3 miu 0,2 moss CeH1206 B 1 mm® pactBopa? Crenenp aucconuanuu AlCls
paBna 0,75.

99. Briuncnure TemMnepaTypy 3amMep3aHus BOgHoOro pactBopa pu6ossl CsHi100s ¢ maccoBoit
noieit 3%.

100. Brrancnure maccy pu6o3st CsH100s, koTopyto cienyet pactBopuTh B 180 T BobL,
YTOOBI ITOJIYYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
101. Kaxoit u3 pacTBopoB 00s1a71a€T OOIBIITUM OCMOTHUYECKHUM JIaBJICHHEM:

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

102. CocraBpTe cXeMy raJlbBAHUUECKOI'O 3JIEMEHTA, B KOTOPOM 3JIEKTPOJaMuU
ABJISIFOTCS. MarHUEeBasi U IMHKOBAs MJIACTUHKU, OMYILIEHHBIE B PACTBOPBI KX HOHOB C
aKTHUBHOM KOHIIeHTpanuer 1 monb/n? Kakoi MeTamt sBiseTcst aHOI0M, KaKOW KaTojom?
Hanuimure ypaBHEeHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKINK, MPOTEKAOIIEH B
3TOM TaIbBAHMYECKOM dJIeMEHTE, ¥ Berauciaute ero J/(C.

103. MarnueByto MJIaCTUHKY OMYCTUIIU B PacTBOpP €ro coiu. [Ipu 3ToM 351eKTpOoAHbIHI
MOTEHIIMaJ MarHus okaszaics paseH — 2,41B. Beiuncinre KOHIIEHTPAIO0 HOHOB Maruus
(B MOJTB/1).

104. CraHapTHBIN 371€KTPOAHBIN NOTEHIIMAN HUKENS Ooblile, 4eM KoOasbTa.
W3MeHUTCS 11 3TO COOTHOIIEHHE, €CITM U3MEPUTD NMOTEHLIMAT HUKEIISL B PACTBOPE €T0
1noHOB ¢ KoHIeHTpanuen 0,001 Moib/11, a MOTeHIHABI KOOAIbTa — B PACTBOPE C
koHIeHTpanuei 0,1 Mmonb/n?

105. Kak npoucxonut armocepHast kopposust ctanu? Hanummre 31eKkTpoHHbIE
YPaBHEHHUs aHOJHOTO M KaTOJHOTO MTPOLIECCOB.
106. Kak npoucxoaut Koppo3us IMHKA, HaXOSAIIET0Csl B KOHTAKTE C KaJMHEM B

HENTpPaJIbHOM U KUCJIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPAaBHEHUE aHOJHOTO U
KaTOJHOTO mporeccoB. Kakoi cocTtaB mpo1yKTOB KOPPO3UH?

107. MeJlb He BBITECHSIET BOAOPOA U3 pa3daBieHHbIX KucioT. [louemy? OaHako, eciau K
MEJHOM IUIACTHHKE, OITYIIEHHOW B KUCJIOTY, IPUKOCHYTHCA IMHKOBOM, TO HA MEAU
HaunHaeTcs: OypHoe BblJienenue Bogopoaa. OObsCHUTE 3TO SABJICHHE, COCTABHB
YpaBHEHHUE aHOJHOIO U KaTOJHOTO IpoleccoB. Hanmmmnre ypaBHeHHE npoTEKaroniei
XUMUYECKOU PEAKLIUHU.

108. K kakoMy THIy TOKpBITHI OTHOCATCA OJIOBO Ha cTanu U Ha Mean? Kakne
npoIecchl OyAyT NPOTEKaTh MPU aTMOC(HEPHOI KOPPO3UH Ty KEHHBIX



(0IOBSHMPOBAHHBIX ) CTAIM U MEIU, IPU HEUTPaJIbHOU peakuuu cpeasl u 298 K?
Hanummre ypaBHeHHE KaTOAHBIX U AHOJHBIX pPeaKuil.

109. [TpuBeauTe MpUMEPHI KATOIHBIX M AHOJHBIX MOKPBITUH JUIst KoOanbTa. CocTaBbTe
ypaBHEHHME KaTOJHBIX U aHOAHBIX IPOLIECCOB BO BIAXKHOM BO3/JlyX€ U B paCTBOpPE
COJITHOM KHMCJIOTBI IIPU HAPYIIEHUU LETOCTHOCTH MOKPBITHSL.

110. Hanummre ypaBHEHHUs DIIEKTPOAHBIX PEAKIIUH, MPOTEKAIOIINX ITPH KATOIHOU
3aIIUTE CTATLHBIX TPYO.
111. Kaxkas Macca (T) rugpokcuia Kajmsi o0pa3oBanach y Karoja IpH dJIEKTPOIH3E

pactBopa K2SO4, eciiu Ha ocHOBe BblAennIoCh 11,2 1 Kucnopoaa, U3MEPEHHOTO MPH H.
y.?

112. Onpenenure Maccy HUHKA, KOTOPBIN BBIAECIUTCS HA KaTOAE MPH JIEKTPOIU3E
cynb(ara 1HKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIXOJ IMHKA Ha TOKY paBeH 50 %.
113. Kakast macca (r) H2SO4 0oOpa3yercsi 0k0JI0 HEpacTBOPUMOIO aHOA IIPH

anekTpoiause pactBopa NaxSQy, eciy Ha aHozie BbIIENAeTCs KUucaopoa oobemoM 1, 12 1
U3MEpEHHBIN IpU H.y? BerunciauTe Maccy BelllecTBa, BhIAENIOIErocs Ha karose. Kakue
THUIIBI IUCIIEPCHBIX CUCTEM BBl 3HaeTe?

114. CocraBbTe cXeMy TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JIEKTPOAaMHU
SBJISIIOTCSI MarHWEBasl M LIMHKOBAs! IJIACTUHKYU, ONYIIEHHbIE B PACTBOPBI UX HOHOB C
aKTUBHOHU KOHLeHTparmen | monb/n? Kakoii MeTait siBisieTcs aHOZOM, KaKoi KaTooM?
Hanummre ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiiy, IPOTEeKatoLIel B
3TOM TaJIbBAHMYECKOM dJIeMEHTE, ¥ Bhrauciaute ero J/(C.

115. MarsueBylo IJIaCTUHKY OITYCTHJIA B pacTBOP ero coiu. [Ipu 3ToM 31eKTpoaHbIi
MOTEHLIMAJ MarHus okaszaics paseH — 2,41B. Beiuucnnure KOHIEHTPALMI0 HOHOB MarHusl
(B MoJIB/1M).

116. CraHapTHBIN 21€KTPOAHBIN NOTEHIMANl HUKEN Oouiblie, yeM KoOasbTa.
W3MeHuTCS 1M 3TO COOTHOLIEHUE, €CIIM U3MEPUTh IOTEHIIMAI HUKENSI B PACTBOPE €ro
MOHOB ¢ KoHIeHTparmei 0,001 MoJb/J1, a MOTeHIHAIBI KOOAIbTa — B PaCTBOPE C
koHIeHtpanuei 0,1 Mmonb/n?

117. Kak mpoucxonut armochepHast Kopposus ctainu? Hanummure 31eKTpoHHbIe
YPaBHEHHs aHOJHOTO M KaTOJHOTO ITPOLIECCOB.
118. Kak npoucxoaut Koppo3us IMHKA, HaXOIAIIErocsl B KOHTAKTE ¢ KaIMUEM B

HEUTPaJIbHOM U KHCJIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPAaBHEHUE AHOJHOTO U
KaToJIHOTO TporieccoB. Kakoit cocTtaB MpoayKToB KOPPO3Uu?

119. Menp He BBITECHSET BOJOPO U3 pa30aBieHHBIX kucaoT. [Touemy? Oxnnako, ecnu
K MEJIHOM IUIaCTUHKE, OIMYIIEHHOM B KHCIIOTY, IPUKOCHYTHCSI IUHKOBOM, TO HA MEJIN
HauuHaeTcs: OypHoe BblJieneHue Boaopoaa. OObsICHUTE 3TO SIBJICHHE, COCTABHB
ypaBHEHHE aHOJIHOTO U KaTOJHOro IpoueccoB. Hanummure ypaBHeHUE poTeKaromien
XUMHUYECKON PEaKIHH.

120. K kaxoMmy THIy HOKPBITHI OTHOCATCS OJIOBO Ha cTajiu U Ha Meau? Kakue
npolecchl OyAyT NpoTeKaTh MPU aTMOC(HEpPHOI KOPPO3UH Ty KEHHBIX
(0JIOBSHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTpaIbHOU peakiuu cpeabl 1 298 K?
Hanummre ypaBHEHNE KaTOJHBIX U AaHOAHBIX PEAKLUH.

121. [TpuBenuTe mpUMepsl KATOAHBIX U AHOJIHBIX MOKPBITUH /Ui KoOanbTa. CocTaBbTe
YPaBHEHHE KAaTOJHBIX U aHOJHBIX MPOLIECCOB BO BIIAYXHOM BO3JIyX€ U B pacTBOPE
COJISTHOM KHUCIJIOTBI IPU HAPYIIEHUU LEIOCTHOCTH MOKPBITHSL.

122. Hanummre ypaBHEHUs 2JIEKTPOIHBIX PEAKIUI, TPOTEKAIOIMINX IIPU KaTOIHOM
3alUTe CTAIbHBIX TPYO.

123. Kakas macca (T) rugpokcua Kanusi o0pazoBaiach y KaTo/ia IPU JIEKTPOIIH3e
pactBopa K2SOs, ecu Ha ocHOBE BIAETMIIOCH 11,2 11 KUCIOpO1a, M3BMEPEHHOTO IIPH H.
y.?

124. Omnpenenure Maccy HUHKA, KOTOPBINA BBIIETUTCS HAa KaTO/E MPH JIEKTPOIHU3E
cynbdara IIMHKa B TeueHue 1 4 npu Toke 26,8 A eciu BBIXO[ IIMHKA Ha TOKY paBeH 50 %.



125. Kakas macca (r) H2SO4 o6pa3syercst 0koJ10 HepacTBOPUMOTO aHOAA IIPU
anekTposinze pactBopa NaxSO4, eciii Ha aHOE BBIIESAETCS KHCIOpo oobeMoM 1, 12 1
U3MEPEHHBIN NpH H.y? BhuncnuTe Maccy BeIecTBa, BHIICISIOMIEIOCs Ha KaToIe.

Pexomengauuu no padore ¢ aureparypoit

B yueOHbIX MOCOOMSX, yKa3aHHBIX B OCHOBHOH JuTepaType B TOM MM HMHOH Mepe
PACKpBITO COJEpKaHUE HEHTPAIBHBIX TEM HACTOAIIeH pabouel nmporpammbl. [loMumo u3ydeHus
OCHOBHOHM JIMTEPATypbl MO JUCLMILIMHE «XUMHUSA», CTYIEHTY PEKOMEHIYETCS H3y4UTh
JIOTIOJIHUTEIIbHYIO JINTEPATYPY

5.2 OcoleHHOCTH OpPraHu3alUu O0yYeHHUs /ISl JIMI € OrPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbS H HHBAJIMI0B

[Tpr HEOOXOIMMOCTH OOYYAIOIIUMCS U3 YUCIIA JIUII C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMHU
3JI0POBbS U MHBATHJIOB (I10 3asBICHUIO 00YUYAIOMIETr0ocs ) MPEI0CTaBISIETCS yaeOHas
uH(pOpMaIKs B JOCTYIHBIX (pOpMaxX ¢ yIETOM MX UHAMBUAYAIbHBIX MCUXO(DU3HUECKUX
OCOOCHHOCTEH:

- JUIS JIUII C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTUUEHHBIM HIPUPTOM; B hopme
AIIEKTPOHHOIO  JOKYMEHTAa; UHIUBUAYaJIbHbIE KOHCYJIbTallu1 c MIPUBJICYEHUEM
TU(dIOCYpIOTIEPEBOIUNKA; HHANBUAYAIbHbIE 3aJJaHHs], KOHCYIbTAI[UU U JIP.

- 17151 JTMII C HAPYIICHUSIMU CITyXa: B TIeYaTHOH (hopme; B popmMe 2IeKTPOHHOTO IOKYMEHTA;
WHJUBUlyaJIbHbIE KOHCYJIbTAllUU C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.

- 17151 JIUI] C HAPYILIEHUSIMU OMIOPHO-JIBUTATENILHOTO arnmapaTta: B ne4atHoit oopme; B hpopme
AJIEKTPOHHOI'O JOKYMEHTA; UH/IMBUyaJIbHBIE 3aJIJaHUs, KOHCYJIbTALlUU U JIp.

6 ®@oHa OLEHOYHBIX CPEACTB JIf NMPOBeIeHUs] TEKYIIero KOHTPOJISI M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcH M0 JUCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ TpeboBanmsmMu PI'OC BO nns arrectauuu oOydaroliuxcs Ha
COOTBETCTBUE MX IE€PCOHAIBHBIX JOCTHKEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUIMHE (MOAYIIO) cO37aHbl (POH/BI OLIEHOUHBIX CPEACTB. THIOBBIE KOHTPOJIBHBIE 33aJaHUS,
METOJANYECKUE MATEpHUasbl, OINPEACISIIONME IPOLEAYPhl OLICHWBAaHUSA 3HAHUM, yYMEHUH H
HaBBIKOB, a TAK)KE KPUTEPUH U IIOKa3aTeI, He0OOX0AUMBIE [T OLIEHKH 3HAHUH, yMEHUH, HABBIKOB
U XapakTepu3ywoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHLUMH B  IPOLIECCE  OCBOEHUS
o0Opa3oBaTenbHON MPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 Y4eb6HO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecnieYeHue TUCHHMIIMHBI (MOYJIsl)

7.1 Ocnoenasn rnumepamypa

1. Pocun, U. B. O6mas u Heopranuyeckast xumus B 3 T. T. 1. OOmias xumus : yueOHHUK
it By30B / W. B. Pocumn, JI. JI. Tomuna. — Mocksa : U3natensctBo HOpaiit, 2024, — 426 ¢. —
(Beiciee  oOpazoBanme). — ISBN 978-5-9916-3816-6. — Tekcr : dSIEKTpOHHBIA  //
O6pazoBarenpHas maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (mara
obpammenust: 12.04.2024).

2. Pocun, U.B. OO6mas u nHeopranudeckas xumus B 3 T. T. 2. Xumus s-, d- u f-

aneMeHTOB : y4eOHuk qis By3oB/ U. B. Pocun, JI. JI. Tomuna. — Mocksa : W3narenbcTBO
IOpaiit, 2024. — 492 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02292-6. — Tekcr
NeKTpoHHBIH  //  OOpazoBarenbHas  matgopma  FOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/536242 (nara obpamenus: 12.04.2024).



3. Pocun, . B. OOmas u Heoprannyeckast xumust B 3 T. T. 3. Xumust p-31eMEHTOB :
yueOnuk mis By30B / U. B. Pocun, JI. [I. Tomuna. — Mocksa : U3parensctBo FOpaiit, 2024, —
436 c. — (Briciiee obpazoBanue). — ISBN 978-5-534-02294-0. — Tekct : 31MeKTpOHHBIA //
O6pa3zoBarenpHas 1maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (mara
obpamenusi: 12.04.2024).

7.2  Jlononnumenvnas numepamypa

1. bopucos, A. H. Ananutuueckas XuMusl JJisl IIe1aroros. PacueTsl B KOJMYECTBEHHOM
aHajm3e : y4eOHUK M mpakTukyMm juisi By30B / A. H. bopucos, U. 1O. Tuxomuposa. — 3-¢ u3j.,
ucnp. u gorn. — Mocksa : M3mparensctBo FOpaiit, 2024. — 153 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcr : anekTponHsiid // O6pa3oBarenpHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/536758 (nara oopamenus: 12.04.2024).

2. Kypb6aroBa, C. B. Dnekrpoxumus : yuebHoe mocooume / C. B. Kypbartora, E. E.
Ounkensireitn, P. B. Hlapurynun. — Camapa : Camapckuii yausepeutet, 2022 — Yacts | :
PaBHOBecus B pacTBOpax 3JIeKTpoauToB. [ ereporennsie paBHoBecuss — 2022. — 116 ¢c. — ISBN
978-5-7883-1743-4. — TekcT : 2NeKTPOHHBIN // JIaHb : 2JIEeKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/336566 (mara obpamenus: 22.01.2025). — Pexxum poctyma:
JUIsl aBTOPH3. OJIb30BATEIICH.

3. Ps6og, B. JI. Xumus nedtu u raza : yuebnoe nocodbue / B.J[. Ps6oB. — 3-e u3z., ucmp.
u gorn. — MockBa : UHOPA-M, 2024. — 311 c. — (Beicmiee oGpaszoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : omekrponssii. - URL:
https://znanium.ru/catalog/product/2145088 (nata obparmenus: 18.11.2024)

4. Cemyxun, C. II. Xumusa HedTH M raza ais reojoros : yuyebnoe nocobue / C. II.
Cemyxun. — Tromenb : Trom[HI'Y, 2018. — 98 ¢. — ISBN 978-5-9961-1803-8. — Tekcr :
3JICKTPOHHBIN // Jlanb : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/138261 (mata oOpamenus: 22.01.2025). — Pexum gocryma: st
ABTOPH3. MOJIb30BATEIICH.

5. Tymukun, E.W. Xumus B cTpouTensCcTBe : ydeOHOe mocoOue [uis By30B /
E. N. Tynukun. — 2-e u3f., ucnp. u non. — Mocksa : M3garensctBo FOpaiit, 2024. — 180 c. —
(Boiciee  oOpazoBanme). — ISBN 978-5-534-04152-1. — Tekct : DIEKTpOHHBIA //
ObpazoBarenbHas 1iatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/538328 (nara
obpamenus: 12.04.2024).

6. Xumus. Paznen «Opranndeckas xumus» : yaeOHoe nocodue / M. B. Temepesa, M. H.
Koxesuna, E. A. Cxynaesa, C. b. Jlourenkas. — Owmck : Omckuii 'AY, 2024. — 83 ¢. — ISBN
978-5-907687-65-3. — TekcT : 31MeKTpOHHBIH // JIaHb : 27eKTPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/407573 (mata obparuenus: 22.01.2025). — Pexum gocryma:
JUIs aBTOPH3. MOJIb30BaTENEH.

7.3 Pecypcor ungpopmayuonno-menekommynukayuonnoi cemu ""Humepnem',
6KI04as npogeccuonanvuvlie 06a3bl OAHHBIX U UHPOPMAUUOHHO-CRPAGOUHDIE
cucmemul (npu HeodxX00uUMOCmuU):

IToctHayka — unTepHeT-)KypHan o Hayke. URL: https://postnauka.ru/
O6paszoBarenbHas matdopma "FOPAUT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/
OnekTpoHHO-O0nbroreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-0ubnuoreyHas cucrema "JIAHB"
Open Academic Journals Index (OAJI). IIpodeccuonanbrast 6a3za naHHpIX - Pexxum
noctyna: http://oaji.net/

7. Ilpesunentckas Oubnuoreka wum. b.H.Enpnumna (0a3a [maHHBIX —pa3iMyuHBIX
npodeccuoHanbHbIX 00nacTeil) - Pexxum noctyna: https://www.prlib.ru/

oakrwdE



8. Hudopmaunonno-crpaBounas cucrema "Koncymbrant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJsl)) W MNepeveHb
HH(OPMANMOHHBIX TEXHOJIOTHIi, UCNOJIb3yeMbIX MPH OCYIIECTBJEHHH 00pPa30BaTEJbLHOIO
npoiecca no JMCUMILVIMHE (MO1YJII0), BKJIOYasi NlepevyeHb MPOrPpaMMHOI0 odecredeHnst

OcHOBHOE O6ODVI[0BaHI/IeZ

e [IpoekTop

o AxBaauctiisitop PHS AQUA 4

¢ Becwl ananutnyeckue BJI-210

¢ lonomep M-500 GazoBsIii

e [IIkad cym-s1ii CHOJI 58/350(31€KTpOH.,cTajab,BEHT-P)
[IporpaMMHoe obecrieyeHue:

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*
AV A CobGecennoB | Oruer no naboparopu | Pedep Tect x Temam

BHOCTH . Bamaun Hroro

aHue 0i1 pabote aT 1-5
Jlexiuun - - - - 20 20
JlaGoparopHsie pabo
. 25 28 53
Camocrosrenbuas pa | ) 3 24 ) 27
6ota
Uroro 25 28 3 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
6oTa
HUroro 25 47 20 100

**3aunas popma oOydeHUs

Cymma OamnoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUAAM YYEOHOU MEATEIHHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMa Gano
s OmeHka 110 IpoMesK
YTOYHOH aTTecTanu XapaxkTepucTHKa KadyecTBa ChOPMUPOBAHHOCTH KOMITETEHIINHI
M0 TUCIHILIA "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTH JUCIMILUTMHAPHBIX KOMIICTSHIINH, 00Ha
PY)KUBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHHe y4eOHOro MaTepuaia
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoii, pekoMe
«OTJINYHOY H/IOBaHHOU MPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTHYECKHE 3aaHusl, [IPe
YCMOTpEHHBIE TPOrpaMMOii, CBOOOIHO ONEPUPYET NPUOOPETCHHBIMU 3HAHUAMHE, yMe
HUSIMH, IPUMEHSIET HX B CUTYALSIX OBBIICHHON CIIOYKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHIHN: OCHO
o1 76 110 90 «3a4TeHO» / BHBIC 3HaHUSI, yMEHUS] OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYHUTEIIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUSI TIPH aHATUTHYECKUX OTIEpalUsiX, IEpeHOCe 3HAHUI U YMEHUIT Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHUIUTHHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHO» / I KOHTPOJIBHBIX MEPOTIPUATHI AOMYCKAIOTCS 3HAYUTENbHbBIE OITUOKH, TPOSIBISIETCS O
ot 61 10 75 «yIIOBJIETBOPUTENIb | TCYTCTBHE OTAENBHBIX 3HAHUH, YMEHHMI, HABBIKOB 110 HEKOTOPEIM JUCIUILIHHAPHBIM K
HO» OMIIETEHIMSIM, CTY/ICHT UCIIBITHIBACT 3HAUNTENIBHbIC 3aTPYIHCHUS IPH OIIEPUPOBaHH
Y 3HAHWSIMH M YMEHHSIMH IIPH UX ITEPEHOCEe Ha HOBBIE CHTYAIIHH.
(HE 3auTEHO» / V cryneHTa He ¢OPMUPOBAHEI AUCIUILTMHAPHEIE KOMIICTEHIINH, TIPOSIBIISIETCS HEZOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P » 1P
TaTOYHOCTh 3HAHUH, YMEHHH, HABBIKOB.
JIBHOY»
«HE 3a4TCHOY /
JucuuruinHapHbIe KOMITETEHIIMU He cOopMUpOoBaHbl. [IposBIIseTcs MOIHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJIHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii MepevyeHb BONMPOCOB MO TeMaM

ook wdE

Uro Takoe okcuapl? Kak ux kiaccuuuupyroT 1o XUMUYECKUM CBOWCTBaM?

Yo Takoe OCHOBHOCTh KUCIIOTbI, KUCIOTHOCTh OCHOBaHMsI?

Uro Takoe OCHOBHBIE COH?

B uem 3akitouarorcst cBOHCTBa aM(POTEPHBIX THIPOKCUIO0B?

Kaxkue Bupl coneit paznmudaroT?

Yro Ttakoe peakuus HeiTpanuzanun? Kakue npoayKThl peakiiuy o0pa3yrorcs npu

peaKIu HenTpaau3aum?

~

CdopmynupyiiTe 3aK0H MOCTOSHCTBA cocTaBa?

8. HanwmmuTe mosHBIE SJEKTPOHHYIO KOH(UTYPAITUIO aToMa KHCI0poAa (TIOPSIIKOBBIN
HoMmep B Tabauue .M. MenneneeBa 8) u aroma xJyiopa (OpsAKOBBIM HOMEp B Taliu1e

.. Menneneesa 17).

9. Vkaxwure, y KaKuxX U3 HIKE PUBEIECHHBIX MOJIEKYJl XUMUYECKHE CBSA3U UMEIOT
nossipHbIN Xapakrtep: Fz, CO, Ha

10. {aiiTe onpeneneHne BaJIGHTHOCTH.

11. Kakas s5ekTpoHHast KOH(UTYpaIHsi aTOMOB SIBJISIETCS YCTONUMBON?

12. Monsipuas macca BeuiectBa? Jlaiite onpeneneHue u npuBeaute GopMyny pacyera.

13. MosipHas Macca SKBHBaJIeHTa BemiecTBa? Jlaiite onpesesieHue U MpuBeAnTe (HOpMYITy
pacuera.

14. ChopmynupyiiTe 3aKOH SKBUBAJICHTOB.




15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
217.

28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.
41.
42.
43.

44,

45.

Peakmin noHHOTO 0OMEHA UAYT 10 KOHIIA B pe3ylbTaTe 00pa3oBaHus?

JatiTe onpeneneHne CHIIBHBIM U C1a0BIM AJIEKTPOJIUTAM.

Cdopmynupyiite npuniun Jle-Illatense.

B 4ém paznuune B CTpOSHUU BHEIIHETO YHEPreTUUECKOTO YPOBHSI Y METAJIIIOB U
HEMETAJIOB?

Kak ycTpoeHa kpucramindyeckas perierka MeTauioB?

W3 mpuBeAEHHOTO TIEPEYHSI BHITUIIINTE HA3BAHHS METAJLIOB, 3AIUIIUTE CHMBOJIBI ATHX
3JIEMEHTOB: OJIOBO, Ka MU, MBIIIbSIK, KO, OJIOBO, TEJUTyp, Oapuil, KpUIITOH, MOJIUO/ICH,
CEJICH, PTYTh, OepuiuIHii, 60p.

Urto Takoe koppo3usi? Kakue BUbI KOPPO3UU Pa3InyaroT?

[Tepeuncnure ciocoObI 3aUTH OT KOPPO3UH.

Kakmue peakiiny Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaliTH CTeTIeHh OKHUCIICHHUS aTOMa XUMHUYECKOT'0 AJIEMEHTa 10 (hopmyIie ero
coequHenus ?Kakoii camblil 2JIEKTpOOTpULIaTENbHBIN AieMeHT [leproinueckoi cucTemMsl
J.N. Menneneesa.

Yro Takoe anexTponauns? Kakue BUAbI 2IEKTPOIN3a pa3andaroT?

CpaBHHTE MPOIECCHI TUAPOIN3A U IIEKTPOIIU3A.

B Tpu npoOupku, cogepxaiire TOpOIIKH MarHus, >kenes3a u cepedpa, 100aBuIu
OJIMHAKOBBIN 00BEM COJITHOM KUCIIOTHL. B Kakoii npobupke He OyaeT HaOIro1aThCs
BbIIeTieHHe ra3a? B kakoii mpoOupke peakius CTaHeT MpoTekath 6osee OypHo? OTBeT
obocHyiiTe.

UYro Takoe xumuueckas KuHeTuka? UTo Ha3pIBaeTCA CKOPOCTHIO XMMHUECKOM peakiu?
Cdopmynupyiite npasuino Bant-I'odda.

Kakoe cocrosiHue 00paTuMoii peakiinu Ha3bIBaeTcsa XUMUUECKUM paBHOBecueM? Kak ero
CMECTUTH?

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

Kaxkos cocraB HedTu?

Kakune ¢pusnveckne CBOWCTBAa KOMIOHEHTOB HE(TH JIeKAT B OCHOBE MEPEroHKH HePTH?
YT0 Takoe OKTaHOBOE YHCIIO?

Kak noBbI1atloT OKTaHOBOE YHCIIO?

VYpaBHeHre KOHCTaHTHI paBHOBecus rereporeHHoi peakiun CuCO3(1)«>CuO(T)+CO2(T)
UMEET BH/]T .

[Tpu HapylIeHHH HUKEIEBOTO MOKPHITH Ha KEJIe3HOM U3JIeINH B KHCIION cpelie Ha
aHojie Oy/IeT MPOTEeKaTh Peakilysl, ypaBHEHHE KOTOPOU UMEET BH/]T .
[Tpu paboTe ranbBaHMYECKOTO AJIEMEHTA, COCTOSIIETO M3 KaJMUEBOTO U HUKETIEBOTO
AIIEKTPOI0B, NOrpykeHHbIX B 0,02M pacTBOpHI UX Cylb(aToB, Ha KaTOE MPOTEKAET
peaxiusi, ypaBHEHHE KOTOPOil UMeeT BUJT .
[Ipu HapyIIEeHUU OJIOBIHHOTO MOKPHITHS HA JKEJIE3HOM M3JICJIMK B KUCJION cpejie Ha
aHoJie OyIeT MPOTeKaTh Peakius, ypaBHEHHE KOTOPO UMeeT BU

VYKaXuTe 4nciao MPOTOHOB U YUCIIO AJIEKTPOHOB B siipe aToma 1noJ HomepoM 20.

ITo kakOMy ypaBHEHHIO PACCUUTHIBACTCS BEIIMUMHA 3JIEKTPOJHOTO MOTEHIHAIIA JIJISI
METaJUIMYECKOT0 3eKTpoaa?

Kakoe nmokpsiTHe MeTasuia Ha3bIBa€TCS aHOJHBIM?

Kaxoe nokpbsITHe MeTasuia Ha3bIBaeTCsl KATOAHBIM?

[IpuBenuTe mpuMep — Kakoil MeTayT o0pa3yeT KaToqHOE MOKPHITHE TI0O OTHOIICHHIO K
xKenezy?

[IpuBenuTe mpuMep — Kakoi MeTaylT o0pa3yeT aHOTHOE TOKPBITHE 110 OTHOIICHHUIO K
xKenezy?

Kpamkue Memoouyeckue yKasaHus



KoHTponbHBIE BOMPOCH MO3BOJSAIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETCHLUH Y
CTYACHTa TIO MAWCHUIUIMHE (MCHOJB3YIOTCS TIPU TOJYYCHHH JOMYCKa K BBIMOJIHEHUIO
nabopaTopHOil paboThI, 3alIMTE OTYETA U IPU MPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTepuania,
JUIS CAMOCTOSITETILHON OICHKH KadecTBa OCBOCHUS YYCOHOW TUCIMIUIMHBI, TPU MOJATOTOBKE K
3a4ery).

[Ipy momcke OTBETOB Ha BOINPOCHI PEKOMEHJIOBAaHA OCHOBHAs W JIONOJHHTEIbHAsS
JauTeparypa.

LIxana oyenku

Bbamisr
OreHKa . Ornucanne

CTyzAeHT 1eMOHCTPUPYET cHOPMUPOBAHHOCTH KOMIIETEHIIMH HA HTOTOBOM yPOBHE, 0OHAPYKHUBAET B
CEeCTOpOHHEe, CHCTeMaTHIecKoe 1 IITyOoKoe 3HaHHe yaeOHOTO MaTepraia, yCBOWI OCHOBHYIO JIUTEP
5 5 aTypy ¥ 3HAKOM C JOTIOJIHUTENBHO JINTepaTypoii, peKOMEHIOBaHHOM IPOrpaMMOii, ymeeT cBOOOIH

0 BBITIOJTHATH TEOPETHIECKHE U IPAKTHYECKHUE 3aJaHNUs, TIPEIyCMOTPEHHBIE TPOTrpaMMOi, CBOOOTHO

OIepUpyeT NPHOOPETEHHBIMH 3HAHMSMIL.

CTyzneHT AeMOHCTpHUpPYET cHOPMUPOBAHHOCTH KOMIIETEHIIMH Ha CPETHEM YPOBHE: OCHOBHBIE 3HAHUS
4 4 OCBOEHBI, HO JIOIMYCKAIOTCsl HE3HAUNTEbHbIE OIMUOKY, HETOYHOCTH, 3aTPYAHEHUSI IPU aHATUTHIECK

UX ONEpaIysX, epPeHoCe 3HAHUH U Ha HOBBIE, HECTAHJAPTHBIE CUTYalUH.

CryzneHT 1eMOHCTpHPYET c(HhOPMUPOBAHHOCTH KOMIIETEHIINM Ha 6a30BOM YPOBHE: B X0/1€ KOHTPOJIbH
BIX MEPONPHSATHH JIOMYCKAIOTCS 3HAYNTENIBHBIEC OIMINOKH, IPOSIBISIETCSI OTCYTCTBHE OT/EIBHBIX 3HAaH

3 3 o
HH 110 HEKOTOPBIM KOMIIETCHIUAM, CTYJICHT HCIIBITHIBACT 3HAUUTEIbHbIC 3aTPYAHEHHS [IPU OLIEPUPO
BaHMH 3HAHUSIMU [IPU UX TIEPEHOCE Ha HOBHIE CUTYAIIHH.

2 2 CryzneHT 1eMOHCTpHUPYET c(hOPMUPOBAHHOCTH KOMIIETEHIIUH Ha YPOBHE HIDKE 0a30BOTO, MPOSIBISIETC

s1 HEIOCTaTOYHOCTD 3HAHUH.
1 0 [IposiBiIsieTCsl MOJIHOE WIIM MPAKTUYECKH TTOJIHOE OTCYTCTBHE 3HAHUIL.

*Kputepnn OLIEHKH YCTHBIX OTBETOB 10 OTAEIHHOIN TeMe TUCIHUILIHNHEI (BCETO 5 TEM)

5.2 IlpumepbI TeCTOBBIX 32 aHUI

Tect Ne 1 (c 01THUM M MHOKECTBEHHBIM BAPDHAHTAMM OTBETOB)

1. Xumuueckas popmyna cynbpuTa Kalblus

1)CaSOg4

2)CaSO0s3

3)CaS

4)CaS03

2. NaCl, K2SO4, H3PO4. CkoJIbKO BEIIECTB M3 MPUBEICHHON TPYIIBI OTHOCATCS K COJISM?
10

2)1

3)2

4)3

3. OT™MeTbTe Ipymily, B KOTOPOW MPUCYTCTBYIOT TOJIbKO KHCIOTHBIE OKCH/IbI
1)FeO u Na,O

2)Al203 u ZnO

3)Ca0 u SO2

4)SiO2 1 N2O3

4. HepacTBOPUMBIM THIPOKCHIOM H IIETOUYBIO SBJSIOTCSI COOTBETCTBEHHO
1)Pb(OH), u Ba(OH):

2)Cu(OH)2 u Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. lIpoaykrom B3aumoaeiictusa CI20 + H2O sinsiercst

1)xnopHOBaTUCTas KUCIOTA

2)XJ0pHas KUCIOTa

3)constHast KHCIIOTa

4)xnopucTas KHCIoTa

6. Onpenenute MoneKysipHyto Maccy coeauHeHne CaCOa:
1)25



2)50

3)100

4)150

7. BeiOepuTe XapakTepUCTHKY COCTaBa MOJIEKYJIBI IPOCTOrO BEIIECTBA!

1)cocToUT 13 aTOMOB OJTHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOI'0 BU/A

3)coaep KUT TOJIBKO JiBa aToMa

4)coepKUT TOJIBKO OJUH aTOM

8. O003HaUbTE TEMEHT, KOTOPHI BXOJIUT B COCTAB TJIABHOM IMOATPYIIIIbL:

1 )xanbIuit

2)xkenes3o

3)menp

4)pTyTh

9. Ompenenurte 4YUCIO 3JIEKTPOHOB, KOTOPOE MOXET cojepxkarbcsd Ha f — moaypoBHe
DIIEKTPOHHON 00O0JIOYKH:

1)7

2)8

3)10

4)14

10. Ykaxkute 4iciio IpOTOHOB B siApe aroMa noja Homepom 20:

1)10

2)20

3)30

4)40

11. KoBasieHTHAas CBs3b MeX Ay aToMaMu A-B ocylecTBisieTcs 3a CUeT:

1)mepexosa annekTpoHa otr A k B

2)cui 3IEKTPOCTATUUECKOTO IPUTSKEHUS. MEXTy aTOMaMU

3)nepekpbIBaHUs aTOMHBIX opOuTaelr atToMmoB A u B

4)nepexona napsl 3JIEKTPOHOB 0T A k B

12. MoHHas CBA3b OCYILECTBIISETCS B pe3yJbTaTe:

1)obpa3zoBanus o01IeH FNEKTPOHHON Hapbl

2)nepexojia 3IEeKTPOHHOM aphl OT OTHOTO aTOMa Ha CBOOOAHYIO OpOUTAIIb IPYrOro aToMa

3)cuit 3IEKTPOCTAaTUUECKOTO MPUTSKEHHS MEKIY HOHAMU

4)cMmerieHus 3JEKTPOHHOM Mapbl OT OIHOTO aTOMa K APYyroMy

13. HanOounpliee yncio HOHOB 00pa3yeTcs MpH TUCCOLMALUU JIEKTPOJIUTa

1)K2SO4

2)LiOH

3)H3PO4

4)Al>(S04)3

5)NasPO4

14. 3meHeHue AaBICHUS HE CMENIAeT PABHOBECHS B CUCTEME:!

1)Ho + Se =H2Se

2)Hz+ Cl2 =HCI

3)H2 + Bro = HBr

4)NO + O2 = 2NO2

15. OkucauTens — 3T0 aTOM, MOJIEKYJIa HJIM HOH, KOTOPBIH

1)BoccTanaBnuBaercs

2)IpUHUMAET JIEKTPOHBI

3)okucisercs

4)0TIaET CBOM AJIEKTPOHBI

16. IIpu 351eKTpOIN3€ BOJHOTO pacTBOpA HUTpATa KAl Ha aHOJIE BBIACIISIETCS:

)02



2)NO>

3)N2

4)H>

17. Ilpu snekTpoau3e pacTBOpa HOAM1a HATPUS y KaTo/la OKpacka JJakMyca B pacTBOpE:

1)xpacHas

2)cuHsis

3)dbuonerosas

4)xénras

18. Bonopon o0pa3yeTcs MpH JIEKTPOIN3e BOJAHOTO pacTBOpa:

1)CaCl>

2)CuSOq4

3)Hg(NO3):

4)AgNOs

19. 3aBHCUMOCTb CKOPOCTH pEaKLUH OT TeMIEPaTyphl ONPEAEISIETCS. .

DIIpaBunom Bant-I'opda

) Ipunnunom ITaynm

3)3axonamu Payns

$HIIpasmiiom Kiaiinepona-Meneneena

20. XuUMHYECKOE PABHOBECHE MOYKHO OIPENEIUTb, KaK TaKO€ COCTOSHUE CUCTEMBbI
pearupyomux CUCTEM, P KOTOPOM ...

1)cKOpOCTh TIPSIMOM peakIuu OOJIbIIE CKOPOCTH 00pPaTHOM peaKIuu

2)cKOpOCTh 0OOPAaTHON peakLuu 0O0JIbIIEe CKOPOCTH MPSIMON peaKiuu

3)cKopocTH mpsAMO U 0OpaTHOM peakIuii paBHBI MEXKTy OO0

4)cKopoCTh NPAMOM peakMy MEHbIIE CKOPOCTH 00PAaTHON peaKkLuu

Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOTO THIIA)

1. YcraHoBUTE COOTBETCTBUE MEXY pearecHTaMu W KpaTKMMHM MOHHBIMHM YPaBHEHHUSIMU
peaKkuuii

A. BaCl> u Na;COs

b. Ba(NOz3)2 u H2SO4

B. CuCl; u NazS

1. Ba®* + SO4* = BaSO,

2. Cu**+S* =CuS

3. Ba?* + CO3* = BaCOs

4. Ba®*+ S* = BaS

2. Bocnonwsyiitecy Tabnuneit [[.J1. MenzaeneeBa M yCTaHOBHUTE MOCIEAOBATEIHLHOCTH
BO3paCTaHMs 3apsijia siipa SJIE€MEHTOB:

)kanuit

2)HaTpuii

3)pyounanii

4)aKTUHUN

3. YcTaHOBUTE COOTBETCTBHE MEXAY CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

I'. AimroMuHun
4. YcTaHOBUTE COOTBETCTBHUE:
Cxema U3MEHEHUS CTEIIEHEN OKUCIICHUS

1.Cr' > Cr#



2.Cr¥* > Cr?

3.Cr¢* > Cr¥

4.CI"" - CI'!

[Ipouecc

A. Okucnenue

b. BoccranoBnenne

5. YCcTaHOBUTE COOTBETCTBHUE MEXKIY CXEMOM XMMHYECKOM pPEAKIUHU U BhIPAKEHUEM
3aKOHA JICMCTBYIOIIHUX MACC IS MPSMON PEaKIIUK

Cxema peakuuu: BripakeHue 3aKoHa JEHCTBYIOLIMX Macc:
A. CaO(T)+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] [H2SO04]
5. V=K[NHj3]
6. V=K[H2]® [N2]
7. V=K[CO2]

8. V=K[CaO] [CO2]

6. YcTaHOBHUTE COOTBETCTBUE MEX]y CXEMaMHU MPEBpAIICHHs BEIIECTB U U3MEHEHUEM
CTEIICHU OKMCJICHHS a30Ta.

Cxema peakiuu

A. PH3 + NO — H3POs+ N>

B. P+ NO2 — P20Os+ NO

H3MeHeHue CTEIIeHH OKUCIICHHS a30Ta

1.-2 > +5

2.+3 > +5
.0—>+5
.12 —>0
. — 12
.-2—0

7. YcTaHOBUTE COOTBETCTBHUE MEXKAY CXEMOM XMMHYECKOM pEeakIMu 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. YKaxuTe COOTBETCTBUE MEXK/1y PEAarupyIOIIMMHU BEIIECTBAMU M COKPAIIEHHBIM HOHHBIM
YpaBHEHHUEM peakiuu (dMEKTPOIUTHI MpEACTaBIEHbl pa30aBICHHBIMU BOJHBIMU PACTBOPAMH).
OTBeT 3anumnTe B BUJEC cCOUeTaHusi OyKB U 1udp.

A. Cu(OH)2 + HNO3 —

b. CuCl; + Ko2S —

B. H2S + Cu(OH), —

I'. CuSO4 + LiOH —

1. Cu** + S — CuS

2. 2H* + Cu(OH); — 2H,0 + Cu?*

3. Cu(OH)2 + H2S —CuS + 2H.0

4, Cu?* + 20H— — Cu(OH);

o DN B~ W



9. YcTraHOBUTE COOTBETCTBHE MEXKIY CXEMOH pEakLMU M CMEIIEHHWEM PaBHOBECUS NpU

yBEJIMUYEHUH 00bEMA peakimoHHON cMecu. OTBET 3aNUIIMTE B BUAE coueTaHusi OykB U nudp.

A. Br; (x) + Hz (r) <> 2HBr (1)

b. H2 () + Se (TB)«> H2Se (T)

B. NH3 (r) + HCI (r)«> NH4Cl (1B)

1. IIpakTyecku HE cMenaeTcs

2. CMmemraeTcs BIpaBo

3. Cmelaercs BI€BO

10. Jlanbl cxembl MNpEBpalllEHUM, MPOTEKAIOIME B BOJHBIX pACTBOpaX. 3aKOHUMUTE

ypaBHEHHE pEaKIMH M YCTAHOBHTE COOTBETCTBHE MEXIY CXEMOH peakIuu H CYMMOMH
K03(PPHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUH.

A. AgNOz + NaCl —
b. Be(OH)2 + CsOH —
B. BaCO3 + H2SO4 —
I'. NaOH + HC] —

orwdPE
oA WN

6.
Kpamxue memoouueckue ykazanus
TecTtupoBaHue NPOBOAUTCS IPU 3ABEPIICHUHM HM3YyYEHHs NPOMJIECHHOTO MaTrepuaya Io

OTJIeNbHBIM pazzenam TeM. CyMMapHasi OlieHKa 0 MPOMIEHHBIM TECTaM MEPEBOIUTCS B OALIbI C
COXpaHEHUEM TMPOMOPILHUNA, COTIACHO KPUTEPHUSAM OICHKM (MaKCUMaJbHBIM Oami mo cymme
tectoB— 20). Bpems TectupoBanus, o0bi4HO He MeHee 40 MUHYT. Pe3ynbraThl TeCTUpOBaHUS
IIPOBEPSIET NPENOIaBATENb.

Llkana oyenxu

OrneHKa Bamner Omnucanue
5 19-20 Brimoaneno 6oiee 90 % 3amanmi
4 14-18 Beimonaeno ot 70 mo 89 % 3amanuii
3 10-13 Beinoareno ot 50 10 69 % 3amganuii
2 6-9 Beimonaeno ot 30 no 49% 3ananuii
1 0-5 Brimonaeno menee 30%

5.3 Ilpumep 3anaHuil Ha J1a0OPaTOPHYIO padoTy

N

oo

TemaTuka nabopaTopHbIX padoT (JIsh CTYI€HTOB OUYHOU (hOpMBI OOYUEHN):

Kiaccel HeopraHm4eckux coelMHeHH. XUMHUYECKUEe CBOMCTBA OCHOBaHUH, COJIEH,
KHCJIOT.

3aKoH 3KBHBaICHTOB. OnpeenieHre MOJISPHON MacChl SKBUBAJICHTa METaLIA.
CrpoeHnue aToma 1 epuoANYecKasi CUCTEMA JIEMEHTOB. XUMHUYECKasi CBA3b U CTPOCHUE
BEIIIECTBA.

CriocoObI BeIpaskeHUE COCTABOB pacTBOPOB. Ompe/ienieHrne KOHIIEHTPAIlUU pacTBOPOB
METOJIOM TUTPOBAHMSI.

Peaxiiu moHHOro oOMeHa.

OKHUCIUTEbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.

DNEKTPOIU3.

Tematuka nabopatopHbsIXx paboT (3aouHast popMa 00yUeHus):

Peakiiuu noHHOrO OOMEHa.
DNEKTPOIU3.



[Tpumeps! 3ananuii 11 1a00paTOpHBIX padboT (11 Bcex GopM 0O0ydeHus):

3aganue 1

IIpencraBbre pazBepHyThiii oTBeT. K 2 ™Mi1 pactBopa cymbdara menu (II) B mpobupke
no0aBbTe TaKoi ke 00bEM pacTBopa eakoro HaTpa. UYto Habmogaere? CocTaBbTE MOJICKYISIPHOE
Y MOHHOE YpaBHEHMS peakuuu. Paccmorpure €€ ¢ Mo3unuii OKMCICHU-BOCCTAHOBIIEHUA. MOKHO
JI OTHECTH peakuuu oOMeHa U 3aMEeIEHUS K OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIM?

3ananue 2

[IpencraBeTe pa3BepHyTHIA OTBET. B mpoOupky HaneiTe 4-5 M1 pacTBopa cysibdaTta Meau
(II) u omryctuTe B HEe€ Kycouek sxene3a. OcraBpTe NpoOUpPKyY B mratuBe Ha 1-2 muH. CocTaBbTe
YPaBHEHUS PEAKLIMHU U PACCMOTPUTE €€ C O3ULNUU OKUCIEHUS-BOCCTAHOBIICHHUS.

3ananmne 3

[IpeacraBpre pa3zBepHyThIl OTBET. ONyCTUTE CTEKISHHYIO IAJOYKy HA YETBEPTh B
COJIIHYIO KHCJIOTy. BTopyro majnouky omyctuTe B pacTBop ammmuaka. IlonHecute cmMoueHHbIE
KOHIIBI Majiouek OJu3ko apyr K apyry. Uro Habmiogaere? MOXHO M TOBOPUTH 00 MOHHOM
B3aMMOJIEHCTBUU BEILIECTB B JAHHOM 3KCIIEPUMEHTE?

3aganue 4

[IpencraBpre pazBepHyTHId OTBET. B mpoOHpKy ¢ 2 M pacTBOpa THIPOKCHIA HATPUS
Hanelte 3-4 karM cnupToBOro pactBopa ¢denondranenna. Yro nadmogaere? 3areM A00aBbTE
HECKOJIbKO KarleJb COJISTHOM KHUCIIOTHI 10 00EeCIIBEUNBaHUs PacTBOpA.

3aganme 5

[IpencraBpre pa3BepHYTHI OTBET. B mpobupky HaneiTe 2-3 MI pacTBOpa XJIOpUAA WA
cynb(ara nuHKa u 106aBbTe 7-10 Kanens pacTBopa ménoyn. B3donTaiite coaep:;xumoe mpoOUpKH.
Uro nabmromaere? JloOaBpTe B MpPOOMPKY Takoil ke 00BEM pacTBOpa CepHOW KHCIOTHL YTo
HaOJronaere?

3aganue 6

3akMuUTE B METAITMYECKUE UMb HeOoubIoi Kycouek mena (CaCO3) u mpokanuBaiite
€ro HECKOJbKO MUHYT HaJ IJIaMeHeM cHupToBKU. Ha kakue BemectBa pasnaraercst KapOoHaT
KaJIbLIMS IPU HarpeBaHuM? 3aluIlINTe YPABHEHUE PEAKLIUH.

3aganue 7

B otnenbHBIX mpoOupkax uccienyite oTHoueHue okcuaa kaneius (CaO) k coistHOM
kuciote (HCL) u menoun (NaOH). B uem on pactBopsiercsi? Hanummre ypaBHEHHE pEaKIIUH.
AHarnoruusele ombIThl mpoBeaute ¢ okcuaom meau (CuQO). Cpenaiite BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganne 8

[Tomecture B mpoOMpKYy HEOOJBIIOE KOJWYECTBO KPHUCTAUIMYECKOTO aleTara HaTpus U
npuseite pactBop cuiibHOM comsHoi kucnotsl (HCL). Ilo xapakrepHOMY 3amaxy onpenenure
oOpa3oBaHHue yKCycHOH kucinoTbl. CocTaBbTe ypaBHEHHE peakiuu. KakuMm MeTooM mnoiydyeHa
YKCYCHasl KMCJIOTA.

3aganue 9

[Tpurorosbre 2M (nByMOusAHBIH) pactBop NaCL.

3aganue 10

IIpurorosbre 15% Xnopuna HaTpus.

Kpamkue memoouueckue ykasanus

Pe3ynbTathl, MoMy4eHHbIE B XOJA€ HKCIEPUMEHTa JOJDKHBI OBITh O(GOpPMIICHBI B BHJIE
otyeta. CTy/IEHTOM JOJKHBI OBITh TIOJITOTOBJIEHBI OTBETHI HA KOHTPOJIbHBIE BOMPOCHI 110 TEMaM
paboT mpakTHKyMa, pemieHsl 3aganus JlabopaTopHoro mpaktukyma (cM. paboudyio mporpaMmy,
pazaensl: 5.2 ComepkaHue pa3fenoB M TE€M AUCHMIUIMHBI, 6. MeToauueckue ykazaHusd IO
OpraHu3alii M3y4eHHUs JTUCHMIUIMHBI (Monyns)). Ilpu moucke OTBETOB Ha BOMNPOCHI
PEKOMEHI0BaHa OCHOBHAs U JIOTIOJIHUTENIbHAS JTUTepaTypa (CIUCOK JUTepaTyphl IPEICTaBIEH B
paboueil mporpamme JUCHUIUIMHBI).

LIxana oyenku

bannbr
Onenka - Onucanue




CryzeHT 1eMOHCTpUpPYET c(OPMUPOBAHHOCTH KOMIIETEHIIUH, 00HAPYKHUBAET BCECTOPOHHEE, CHCTEM
aTHYecKoe U riy0oKoe HOHMMaHHe Y4eOHOro MaTepuasa, MOJIHOCTEI0 cOPMUPOBAHBI YMECHHS U HAaB
BIKH TP BBINOJHEHNH 1abopaTopHOii paboThl, 0GOPMIICHHH PE3yIbTATOB U 3aLIUTE OTYeTa IO J1abo
patopHoii pabore. Bce 3amaHus oCBOCHBI.

CTyIeHT NEeMOHCTPHUPYET CPOPMUPOBAHHOCTH KOMITETCHIIUH Ha CPEHEM YPOBHE: OCHOBHBIC 3HAHUS
4 3 OCBOCHBI, YMCHUS ¥ HABBIKY MPH BBIOJHEHUH JIA00PATOPHOH paboThHI, 0(pOPMIICHHUH PE3yabTaTOB U
3alUTe 0TYeTa 1o JlabopatopHoi pabote copmupoBanbl. Bee 3a1aHust OCBOCHBI, HO JAOMYCKAOTCS
HE3HAYHTENbHBIC OINOKK, HETOYHOCTH, 3aTPYIHEHUS IPH aHAJTUTHYECKHX ONepalusX.

CryzeHT IeMOHCTpUpPYeT c(hOPMUPOBAHHOCTh KOMITETEHIIUH Ha 6a30BOM YPOBHE: B X0/1¢ KOHTPOJIbH
BIX MEPONIPHATHI JOMYCKAIOTCS 3HAYUTENbHBIE OIINOKH, CTYCHT HCIIBITHIBACT 3HAUUTEIbHBIC 3aTPY
3 2 JTHEHUSI TIPU NTEPEHOCE 3HAHUHN Ha HOBBIE MPAKTUUECKUE CUTYyallud. Y MEHHUSI U HaBBIKU TPU BBIIOJIHE
HUH JTA00PaTOPHOH paboThI, 0pOPMIICHHHU PE3yabTATOB U 3allIUTE OTYETA 110 TabopaTopHoil padote ¢
(hopMHPOBaHBI HEMOJIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITHPOBAHEI BEIBO
B

CryzeHT IeMOHCTpUpPYeT c(hOPMUPOBAHHOCTh KOMIIETCHIIUH Ha YPOBHE HIKE 6a30BOTO, MPOSIBISIETC
sl HEJOCTATOYHOCTh 3HAHUMN, YMEHUH U HABBIKOB

1 0 IIposiByisieTcst HOJHOE UM MPAKTHYECKH ITOJIHOE OTCYTCTBHE 3HAHUN, YMEHUN U HABBIKOB

*[IIkama OIEHKM IO OTACTBHOW JIabopaTOpHOU paboTe MUCHUIUTHHBI (ouHas (opma
00ydeHwus - 7 nabopaTopHbIX padboT; 3a0uHas popma oOydeHus - 2 pabOThI)

2 1

5.4 Ilepeuenn TeM pedepaToB

Tewma pedepara « TUIbI XUMHYECKOU CBSA3H

Kpamkue memoouueckue ykasanus

Pedepar momxen ObITb OQOPMIIEH B COOTBETCTBUE C YCTAHOBJICHHBIMU TPEOOBaHUSIMU
TpeboBanust K O(OPMICHHIO TEKCTOBOH YACTH BBIMYCKHBIX KBaIM(PUKALMOHHBIX pPaboOT
(mpoekToB), pedepaToB, KOHTPOJIBHBIX PabOT, OTYETOB MO MPAKTUKAM, J1a0OPaTOPHBIM paboTaM.
Crpykrypa u mpaBwia odopmieHus. CK-CTO-TP-04-1.005-2015. Ilucemenusiii pedepar
ABIIIETCS 00s3aTeIbHON PabOTON U HEOOXOAUMBIM YCIOBUEM I CAAYU AUCIUILTUHBL.

O6vem pedepata — 15-20 crpanun. Pedepar smisiercs ydeOHO-MCCIIETOBATEIBCKON
pabotoii. bonee 50 % Tekcra pedepara HOKEH COCTABIATh OPUTHHAIBHBIA aBTOPCKHI TEKCT.
[TpoBepuTh TEKCT Ha IUIarMaT MOXKHO Ha caiite http://antiplagiat.ru/. Crtpykrypa pedepara.
Pedepar nomkeH cocTosITh U3: TUTYNA, COAEPKAaHUS C yKa3aHUEM CTpaHUI] pa3zenoB pedepara,
BBEZICHUS (OTPa3UTh aKTYAJIbHOCTh TEMBI, €€ BAXXHOCTH JIJIsl IOHUMAaHHS XUMHYECKHX TPOIIECCOB,
MPUHAUISKHOCTh K (yHIaMEHTAIBHBIM TMOHATHSAM XUMHUH, O003HAUUTh IEeTU M 3a7]aud
MACbMEHHONW pPabOThI), OCHOBHOM YacTH, COJEpKallledl HECKOIbKO pa3/esioB/TjiaB (B KOHIIE
KOKIOW ThaBbl/pazliera — KpaTKUE BBIBOJBI), 3aKIIOUEHHUs (0003HAUWUTH BBIBOJBI, KOTOPHIE
JIOJIKHBI COOTBETCTBOBATH 3a/ladyaM pabOThI; IOCIIE BHIBOJIOB O0OOUIUTH U3yYEHHBIH MaTepua,
MOJIBECTH HTOTH pPabOTHl, OCHOBAaHHBIE HA aHaIN3€ 3aKOHOB XHMHH, PAaCCMOTPEHHBIX,
CHUCTEMATH3MPOBAHHBIX M TIIATEIPHO HM3YYEHHBIX MPH paboTe C IJIMTEpaTypoil), CIUCKa
IuTepaTypsl (He MeHee 5-TU UCTOYHUKOB). PedepaThl CTYyIEHTOB TOMKHBI OTINYATHCA.

Ulxana oyenxu

Onenka | bammst | Ommcanme

CryzieHT 1eMOHCTpHpPYeT c(OPMUPOBAHHOCTH KOMITETEHIIMK Ha HTOTOBOM ypPOBHE, 0OHApy)KHBAeT BCce
CTOpOHHEE, CHCTEMaTHYeCKOe U IIy0oKOoe 3HaHHe y4eOHOr0 MaTepuaia, YyCBOMI OCHOBHYIO JINTEPATYp
Y ¥ 3HAKOM C JIOTIOJTHUTENILHON JINTEpaTypoil, peKOMEH/I0BAaHHON NMPOTPaMMOH, yMeeT CBOOOIHO BBIITO
JIHATH NPAKTHUECKUE 33/IaHMs, IPETyCMOTPEHHBIE TPOrpaMMOK, CBOOOTHO ONEpUPYeET NPHOOPETEHHBI
MU 3HaHIsIMA. OdopmiieHne pedepara 1 ero OpUrHHATBHOCTh COOTBETCTBYIOT YCTAHOBICHHBIM Tpebo
BaHHSM.

CTyIeHT NIeMOHCTPHUPYET CPOPMUPOBAHHOCTH KOMITETCHIIUH Ha CPETHEM YPOBHE: OCHOBHBIC 3HAHUS O
CBOEHBI, HO JIONTYCKAIOTCSI HE3HAYUTEINIbHBIC OIIHOKH, HETOUHOCTH, 3aTPYIHEHHS TIPH BBHITIOTHEHUU aHa
4 2 JM3a JIUTepaTypbl, IepeHoce 3HaHUi U Ha HOBbIE, HECTaHIapTHBIE cuTyaruu. Pedepat odhopmiteH ¢ He
3HAYUTENBHBIMU 3aMedaHusIMI. OpUTHHAIBHOCTE pedepaTa COOTBETCTBYET YCTAaHOBICHHBIM TPEOOBaH
UsIM.

CTyzeHT IeMOHCTpHpYeT c(hOPMUPOBAHHOCTH KOMITETEHIINH Ha 6230BOM YPOBHE: B X0/1¢ KOHTPOJIBHBI
X MEPONPHATHI TOIYCKAIOTCS 3HAYUTETbHBIE OMINOKH, MPOSBIAETCS OTCYTCTBHE OT/ENBHBIX 3HAHHH,
3 1 CTYZAEHT UCIBITHIBAET 3HAYUTEIIbHBIC 3aTPyAHEHUS IPH ONIEPUPOBAHUY 3HAHUAMU IIPU UX IIEPEHOCE HA
HOBBIE cuTyanuu. Pedepar odopmiieH co 3HauNTENbHBIME 3aMedaHusIMi. OpUrHHANBHOCTE pedepara
COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBaHHUSIM.



http://antiplagiat.ru/

CTyneHT 1eMOHCTPHUpPYeT COPMHPOBAHHOCTH KOMIICTEHIIMU Ha YPOBHE HUXKE 06a30BOTr0, NPOSBIAETCS
2 05 HEZ0CTaTOYHOCTh 3HaHUH. OdopmileHre pedepaTa M ero OpUrHHAIBHOCTD HE COOTBETCTBYIOT YCTaHOB
JICHHBIM TPeOOBaHUSIM.
1 0 IIposiBisieTcs MoIHOE WM IIPAKTHYECKH MOJHOE OTCYTCTBHE 3HaHUH. OdopMiieHne pedepara U ero op
UTHHAIFHOCTh HECOOTBETCTBYIOT YCTAaHOBJICHHBIM TPEOOBAHHUSIM.

5.5 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHM

IIpumeps! 3a5a4:

3agaua 1.

CocTaBbTe CXEMY YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM pEAaKIUU, UAYILEH 10
cxeme

KMnOs + H3PO3 + H2SO4 — MnSOs + H3PO4 + K2SO4 + H20

3agaua 2.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUM METOJOM
3IIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOUIETO B MIETOYHOH cperie:

KMnO4 + KNO; + KOH — K2MnO4 + KNO3 + H20

3anaua 3.

CoctaBbTe CXE€MYy YpaBHEHHUS OKHMCIMTEIbHO-BOCCTAHOBUTEIBHOW PEAKIMU METOJ0M
AIIEKTPOHHO-MOHHOTO 0ajaHca, MPOTEKAIOIIETo B KUCIIOH cpere:

KMnO4 + H2S + H2SO4 = MNSO4 + S + K2SO4 + H20

3anaua 4.

CocraBbTe CXE€MYy YpaBHEHHUS OKHMCIMTEIbHO-BOCCTAHOBUTEIBHOW PEAKIMU METOJOM
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOMIETo B HEUTpabHOU cpejie:

KMnQO4 + KNO2 + H20 — KNO3 + MnO2 + KOH

3anaua S.

CocraBbTe CXeMy TajlbBAaHUYECKOTO 3JIEMEHTa, B KOTOPOM 3JIEKTPOJAMHU SBISAIOTCS
MarHueBass W LUHKOBas IUTACTUHKH, OIYIIEHHBIE B PacTBOPHl MX HOHOB C aKTHBHOM
KOHIeHTpauueil Imousb/n. Kakoil Meramn sBisercs aHoOAOM, Kakoil karonom? Hanummre
YpaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuy, MPOTEKAOIEH B 3TOM rajlbBaHUYECKOM
a7eMeHTe, U Berauciute ero JJ1C.

3anaua 6.

Kakas macca Meu BeIICTUTCS Ha KaToie Tpu AnekTpoause pactBopa CuSOs B TeueHuu 1u
npu cuse Toka 4 A?

3agauya 7.

B 600 cm® Bozst pactBopeno 30 T BemecTa. BrraucimuTe MaccoByo 0O BEMECTBa B %
(TPOLIEHTHYIO KOHIIEHTPAIIHIO)

3anaua 8.

[notnocts  40% pactBopa HNOs; pasHa 1,25 r/cm®. PaccuutaTh MOJSAPHYIO
KOHIEHTPALMIO 3TOTO pacTBoOpa.

3amaua 9.

VYpaBHsiiTe CIEQYIOMIYI0O CXEMYy pEeaKIMH, HCIONb3ysl METOJ HOHHO-3JEKTPOHHOTO
Oananca. Ykaxure okuciutens u BoccranoButenb KoCr207 + HCl — CrCls + Clz2 + KCI + H20.

3anaua 10.

VYpaBHANTE CIEQYIOIYI0 CXEMY PpEaKIMH, HCIONb3ys METOJ HMOHHO-3JIEKTPOHHOIO
Oananca. YKaxuTe OKHCIUTENb 1 BoccTaHoBUTENb. KBrOs + FeSO4 + HoSOs — Feo(SO4)3 + KBr
+H20.

3anava 11.

Ckonbko rpammos NaOH Hazo B3sTh 1y1s npurotosienus 0,5 qm® 0,02M pactsopa?

3agaua 12.

K 1am® 20% pacTBOpa rMApOKCHIa HATPHS, IIIOTHOCTH KOoToporo 1,22 r/emS, mpubasuu
10 1m° BostBI. BBIUMCIIHTE MPOIIEHTHYIO KOHIIEHTPAIIMIO MOTY4eHHOTO PacTBOPA.

3amgaua 13.



N3 400 r 20% pacTBOpa IpH OXJAXKIEHUHU BbLIEIUIOCH 50 I paCTBOPEHHOTO BEIIECTBA.
KakoBa maccoBas 10511 ocTaBIIerocsi pactsopa?

3amaua 14.

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

3amaua 15.

3anumuTe TNPUBEAEHHBIE HIDKE CXEMbI, 3aMEHUB BOMNPOCUTEIBHBIM 3HAK Ha
COOTBETCTBYIOLINI CUMBOI: PPy, OyKBY, 3Haku "+" wmm "-":

1.Ba’ - %6 — Ba?**

2.Br0... 2% — Br

3.2-28 — Sr**

4.5%+28 — S?

5.Fe? -& — Fe*

Kpamkue memoouuecxue ykazanus

3ajaun 10 JUCHIUTUIMHE BBIIAIOTCS KaXIOMY CTYICHTY HHANBUAYaIbHO. BapuaHThl 3a1a4
npezncraBieHbl B yueOHom mnocobun T.K. Muxampdenko. Xumusi: 3amayu, ynpakHeHHUS U
KOHTPOJIbHBIE 33J1aHus 110 o0miel xumuu. — Bimanuocrok. M3narenscteo BI'YOC.

Ilxana oyenku

OrneHka Bamner* Onucanne

5 2 Bce pacuersi BHITIOIHEHBI IPABHIBHO, CTYACHT MOXKET OOBSICHUTh DU3HYESCKHUIA CMBICI TOTYYCH
HBIX PE3YJIbTATOB, CIIEJIATh BBIBOJ

4 1 Bce pacyeThl BBITOIHEHBI PABHIIBHO, CTYACHT MOXKET OOBSICHUTH (PM3MYCCKUN CMBICI TIOTYUCH

HBIX PE3YJIbTATOB, HE MOXET CJIeJIaTh BBIBOJ
Bce pacuers! BHIOTHEHB! IPAaBUIBHO, CTYACHT HE MOXKET O0BICHUTD (DH3UIECKHUI CMBICT MOy

3 0.75 YEHHBIX PE3yIbTATOB, HE MOXKET CIENaTh BBIBOL

2 05 P%cquLI BBIIIOJIHEHB! HEIIPABWIBHO B OT/AENBHON YacTHU 3a/1aul, B CBSI3U C UEM II0Jy4eH HEBEPH
bl pe3yabpTaT

1 0 PacueTs! BBIIOJIHEHBI HENIPABUIBHO

* Kputepuu olICHKH OTAEIbHOM 3a1a4u (Bcero 12 3amayq)

5.6 Ilpumepsl 3a1aHNH /151 BHINOJHEHUS KOHTPOJIbHBIX padoT

KontponbHast pabora mpenycMapuBaeT pelleHHe 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 XUMHUHU. —
Bnagusocrok. M3garensctBo BI'YOC. (cm. c1p. 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

OrneHka Bamer Onwcanne

5 47 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYJICHT MOXKET OOBSCHUTD GU3HYECKUIT CMBICT TTOTYYeH
HBIX pe3yJIbTAaTOB, CJIeJIaTh BBIBOJI

4 38 Bce pacueTs! BBINOJIHEHBI IPaBUIIBHO, CTYJICHT MOXET O0BSICHUTD (PM3MYECKHI CMBICI HOTy4YeH
HBIX pe3yJIbTaTOB, HE MOXKET CJIeIaTh BBIBOJ

3 28 Bce pacueTsl BBIIOIHEHBI TPABUIIBHO, CTYJICHT HE MOXXET O0BSCHUTH (HM3NUECKHI CMBICI MOy
YEHHBIX PE3yJIbTATOB, HE MOXKET C/eNIaTh BHIBOJ

2 10 PacueThbl BBITIOJIHEHBI HETIPABUJIIBHO B OT}IeJ’leOﬁ YacTH 3a/1a4u, B CBA3U C YEM ITOJTYUEH HEBEPH
bl pe3ynbTat. IlpaBuiabHo pemeHo 10 npoleHToB 3a1a4

1 0 PacyeTsl BBINOIHEHBI HENPABUIBHO
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