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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 IPUHIMAIL Jle-1llaTenbe K XUMHYSCKHM PaBHOBECCHUAM;
- HCIIOJBb30BaTh BCIMYHHBI

OJICKTPOJIHUTA,

KOHCTAHT JAucconvainuu JJId XapaKTCPUCTHUKU CHJIbL

- UCIIOJIB30BAaTh BCIMYMHBI CTAHAAPTHBIX SJICKTPOAHBIX IMOTCHUUAIOB IJIA OIMPCACIICHUA
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX MPOIIECCOB;

- YMCThb IIOJIb30BATHCA 3HAUCHUAMU TCPMOJUHAMHUYCCKUX IMOTCHLMUAJIOB IJId OUCHKH
CaMOIPOU3BOJIBHOIO MPOTEKAHUS ITPOLIECCOB;

- IPOU3BOJUTH AHAJIMTUYCCKHUEC PACUCThI

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJII0), SIBISFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MIaHupyeMbIX pe3ysIbTaToB OOyYeHUs MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENIbHOM MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

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

PesynbraTbl 00y4YeHus [0 AUCIUIUINHE
Konu Kon n
Hassanue OITOII hopMyIrpoBKa
BO, (GopmynHpoBKa HWHJUKaTOpa Kox
COKpaIIeHHOC KOMIIETEHIINN JAOCTUIKCHUSA peEIYIIb q)OpMyHI/IpOBKa pe3yibTara
KOMITCTEHIINT
TaTa
15.03.04 OIIK-1 : ITpumensats | OIIK-1.2k : P/1 3HaHue | (PyHIAMEHTAIBHBIX
«ABTOMaTH3alMs | ectecTBeHHOHaydHbIe | Mcmosb3yer pa3/ieoB XUMHH B
TEXHOJIOTHYECKHUX | M OOLIENH)KEHEPHBIE | €CTECTBEHHOHAYYHbIC oObeme,
MPOLIECCOB U 3HaHMUS, METOJIBI METO/bI M MOJIETIH B HE0OX0ANMOM JUIs
MPOU3BOJICTB» MaTeMaTHYECKOTO TEXHUYECKUX OCBOCHHSI XUMHUYECKHX
(b-AT) aHanuza u MIPUIOKEHHUSX, OCHOB IPU PELICHUN
MOJICTIMPOBAHNS B BBIJIETISIET npodeccHoHAIBHBIXD
npodeccrnoHaNbHOM KOHKpETHOE 3a1a4
JEATENIBHOCTH COJIEpXKAaHUE B P12 | Ymenue | nenats mpocTeimme
HPUKJIaIHBIX 33/a4ax OIIEHKHU ¥ pacyeThl JyIs
aHaTN3a XUMHYECKUX
SIBJICHUH B
HCII0Ib3yEeMOM
ammaparype u
TEXHOJIOTHYECKUX
mpoleccax
PJ13 HaBeik | BeImomHEHUS
OCHOBHBIX
XUMHUYECKHX
71ab0paTOPHBIX
onepanuit

B nmnpouecce ocBoeHMS AUCUMIUIMHBI PEMIAIOTCS

3aga4u BOCIIHTaHUA TapMOHHUYHO
paanToﬁ, HanI/IOTI/IqHOﬁ U COLIMAIbHO OTBETCTBEHHOI JIMYHOCTH Ha OCHOBE TPAAUIIUOHHBIX




POCCHICKHX TyXOBHO-HPaBCTBEHHBIX U KYJIBTYPHO-UCTOPUYECKUX LIEHHOCTEH, NIPEACTaBICHHBIC
B TaOnuite 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTH3MA

Bocnuranue YBaXXCHUSA K UCTOPUU U

I'paxxnaHCTBEHHOCTD KynbTypHas uA€HTHUHOCTh
kynsType Poccuun P YARTYP A

®opMHrpoBaHNe TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH

BocnmTanue 3K0n0rndeckoil KyJIbTypsl 1 OTBETCTBEHHOE OTHOIIIECHHE K
LIEHHOCTHOT'O OTHOLIEHUS K OKpyxatomeld | JKuzHb OKpYyXarouiei cpene u
cpene 00IIeCTBY

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

Pa3Burne no3naBaTeIbHOTO HHTEepECa 1

COSI/II[aTeJ'IBHHﬁ TPYyA AXTUBHAS KU3HESHHAS TTO3HUITHS
CTPCMJICHUS K 3HAHUSAM

®opmMupoBaHUE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

Pa3Butne ymenus apdextuBHO 00ImaTHCS B3aumonomonis u

JII/ICHI/IHJ'II/IHI/IpOBaHHOCTI)
" COTpYAHUYATDH B3aMOYBaKCHUE

2 MecTo aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

JucuunnuHa «XUMHS» OTHOCHTCS K 4YacTh ydeOHoro miaHa biok 1 JlucuummuHsl
(Momynu). HducrumniauHa Oa3upyercss Ha KOMIIETEHIHSX, COPMUPOBAHHBIX Ha MPEIbIIYIIEM
ypOBHE 00pa30BaHMUs.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pveM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX €AMHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKNX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabnuia 2 — O0mmiast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- O0BbeM KOHTAaKTHOM paboThI (4ac)
Cemectp | emkocTh
(0ODO)
Haspanue OIIOIT 3)60 pnzz_i Yacts WII AVIHTOPHAS Bueaynu- CPC fﬁg\f
BO Hy"i VII Kypc yaurop TOpHas AT
(300, (3.E) | Beero 1
0300) nek. | mpak. | ma6. | ITA | KCP
15.03.04
ABTOMaTH3aIUs
TEXHOJIOTHYECKHX 300 bl.b 1 2 9 4 0 4 1 0 63 3
HPOLIECCOB H
POM3BOJICTB




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
TEeKYyIIero KoHTpoJs st 300
Ommbka SQL:!error!

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (MoayJas) nias 3OO0

Tema 1 Bseoenue 6 oucyuniuny. Knaccol Heopeanuueckux coeOuneHull.

Conepxanne tembl: Benenue B aucuuiuimHy. Ilpenmer, 3agaud M METOAbl XHUMHH.
[TpocTeie W cioxHBIE BemiecTBa. Kitaccupukamuss MPOCTHIX W CIOXKHBIX BemecTB. OKCHIBL
Knaccudukanus okcuno. HeconeoOpasyromue u coneobpazyomue okcuabl. Knaccudukarus
coyieoOpa3yromux OkcuaoB. llomydeHne u XUMUYECKHME CBOMCTBa OKCHUI0B. OCHOBaHUSI.
Knaccudukanus ocnoBanuii. Ilonmyuenue ocHoBaHMil. XUMHYECKHE CBOWCTBa IIeNOYeH,
HEpacTBOPUMBIX M am@oTrepHbIXx ocHoBaHui. Kucnorel. Knaccuduxanus xucnor. Ilomyuenue
KHCJIOT. XuMmHu4eckue coicTBa kucior. Comm. Kiaccudukamms coneir. Cpemnue, KUCibIe,
OCHOBHBIE coJiu. CIIOCOOBI MX TOJIYYCHHSI U XUMHYECKHE CBOMCTBA. KOMIIJIEKCHBIE COEeAMHEHUSI.
Wx obpa3zoBanue u ctpoeHne. BHyTpeHHss 1 BHEHIHS chepbl KOMIUIEKCHOTO coenHeHust. CBs3b
XHUMHUU C JPYTUMHU HAyKaMHU.

dopMbl ¥ METOABI NPOBEICHUS 3aHATHH IO TeMe, NMPUMEHsSEeMble 00pa30BaTeIbHBIC
TEXHOJOTHM: JIEKIIMOHHOE 3aHATHE: AaKTUBHAs JIEKUHMS C MCIOJIb30BAHUEM I[PE3EHTALIMA.
CamocrosiTenbHas padora.

Buapl camocTosiTenbHOM MOATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
BrlmmotHEHHE KOHTPOIBLHON pabOTHI.

Tema 2 AmomHo-MoNeKYAAPHOE YUeHue.

Copnepxanne TeMbl: BemectBo. Buabsl xummueckux peaxiuil. OCHOBHBIE MOHSATHS U
3aKOHBl XUMHUHU. ATOMHO-MOJIEKYJSIpHOE Yy4deHHE. ATOMHas M MOJIEKyJsipHas macca. Moub,
MOJISIpDHAsi Macca BELIECTBA, B3aMMOCBA3b MAacCChl, KOJIMYECTBA U MOJIIPHOM MacChl BELIECTBA.
XUMHUECKUN HKBUBAIEHT, (AaKTOP SKBUBAJIEHTHOCTH, YUCIO SKBHUBAJIEHTHOCTH. DKBUBAJIEHT U
MOJISIpHasi Macca HKBUBAJIEHTA MPOCTHIX U CIOXKHBIX BEIECTB. 3aKOH SKBUBAJIEHTOB.

@®opMbl U METOABI IMPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
texHosioruu: CaMmocTosiTeNbHas padoTa.

Bunsl camocTosTeNnbHONW MOJATOTOBKM CTYIEHTOB Mo Teme: PaboTta ¢ aureparypoi.
BoinosnHeHue KOHTPOJIBLHOM PabOTHI.

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

Conepxxanne Tembl: OCHOBHBIE 3Tanbl W JAHAJEKTHKAa Pa3BUTHUS MPEICTABICHUN O
CYIIIECTBOBaHUM U CTPOEHUU aTOMOB. CTpoeHHEe aTOMOB: SJIpO, AJIEKTPOHBI, X 3apsj U Macca.
KBaHTOBBIN XapakTep U3JIy4eHUs U MOTJIoMIeHus sHeprun. Y paBHenue [lnanka. KopnyckymnspHo-
BOJIHOBOM Jyanu3M MuKpouacTHil. Jlyanusm 5JI€KTPOHOB M MPHUHIMI HEONPEeIeIEHHOCTH.
[TonsiTue opOuTamu. DieKTpoHHOe o6nako. KBaHTOBBIE uuMcia: TIIABHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CITMHOBOE KBAHTOBOE 4Kci0. Dopma s-, p-, d-opOuTaseii. DieKTpoHHas
U DJIEKTpOHHO-Tpaduueckas (opmbl cTpoeHHss aroma. [lopsmoK 3amoNHEHUS AaTOMHBIX
opoutaneit. [Ipunuun IMaynu. [Ipunuun HanMmenbleil sHepruu (aBa mpaBuia KiedkoBckoro).
[Mpuauun I'yapa. Ilepuonnueckuii 3akoH [I.M. MenzaeneeBa U €ro TpakTOBKa Ha OCHOBaHUHU
COBPEMEHHOM TEOpHH CTPOEHHUSI aToMa. ATOMHO-MOJIEKYJISIPHOE ydyeHue. XUMHUYeKcas CBS3b U



cTpoeHue BemiecTBa. OCHOBHBbIE BUABI XUMHUYeCKOM cBs3u. KoBaneHTHas cBs3b. IlomspHas,
HenoJsipHasi, mpuMepbl. JJOHOpHO-aKIENITOPHBII MeXaHnu3M 00pa3oBaHus cBsi3u. HackiaemocTh
KOBAJIEHTHOW CBSI3M, HAIPABJIEHHOCTb. MOHHAs CBSA3b KaK NPEAECIbHBIA Cllydyall MOJSpU3aLUU
KOBaJeHTHOM  cBsizu. [ 'uOpunmsanus aTtoMHbIX — opOutaneil. Tumbl  rUOpHUIM3ALUU.
IIpocTpaHCTBEHHOE PACIIOJIOKEHUE ATOMOB B MOJIEKYJIaxX.

@opMbl U METOJBI IPOBEACHHS 3aHITUNA MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texHosoru: CamocrosiTensHas padora.

Bunel camocToATenbHONW MOATOTOBKM CTYAEHTOB 1o Teme: Pabora ¢ nutepaTypoi.
BrinonHenue KOHTPOJIbHON PaOOTHI.

Tema 4 Teopusa pacmeopos. OcHoGHble 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Conepxxanne TteMbl: PacTtBopbl. OCHOBHBIE OIpENENEHUs: PacTBOpP, PacTBOPUTEID,
pacTBopeHHOe BemlecTBo. PactBopumocTh BemecTB. HacbimenHsiii  pactBop. CrocoOsbl
BBIPDAKECHMSI KOHLEHTPALMU pacTBOpoB. I'mapatHas teopus pactBopoB [I.M. Menneneesa.
OHepreTuka mpolecca pacTBOpeHHUsA. OCHOBHBIE IOJIOXKEHUS TEOPUM 3JIEKTPOIUTHUYECKON
Jiccolanyu. PaBHOBeCHE B pacTBOpaXx dJEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOIMALINS BOJIBI.
bydepubie cuctembl (kapOoHar-ruIpokapOoHaTHas OydepHas cucremMa MHPOBOro OKeaHa,
noyBeHHbIE Oy(epHbie cucTeMbl). [ naponus conell. XuMudeckas KHHETHKA 1 KaTann3. CKOpocTh
XUMHUYecKol peakuuu. MctuHHas u cpenssis. PakTopbl, BIUSIONIME HAa CKOPOCTb PEAKIUH.
Kunernueckas xmaccupukanust peakiuii. [loHATHE O MOpAIKE MOJEKYISIPHOCTH PEAKIHH.
KoHcTaHTa CKOpPOCTM peakuuyd HEepBOTrO MOpsAIKA. 3aBUCHUMOCTb CKOPOCTH pPEaKLUU OT
TeMIeparypbl. AKTUBHbIE MOJIeKYJIbL. [loHATHE 00 PHEPTUM aKTHUBAMU. Y paBHEHHE AppeHHyca.
[TonsTHe o KaTanuze. MexaHu3M AeHCTBUS KaTain3aTopoB. [IoHsTHE 0 XUMUYECKOM PAaBHOBECHH.
CwMmernienue paBHOBECHSI TPU M3MEHEHNHU KOHIICHTPALIUH, TEMIIEPATyphl, naBieHus. [Ipuanumn Jle—
Hlatense. OCHOBBI XUMHYEKCOM TEPMOJMHAMUKU. 3aKOH COXpPAHEHUs SHEpruu. BHyTpeHH:s
SHEPTHs, TeIIoTa U pabora. MaremaTnyeckoe BhIpa)KEHUE MEPBOrO Havajla TEPMOJAWHAMHKH B
pasubix ycioBusax (V=Const, p=Const). TermioBoii >pdexr peakuuu. 3akoH ['ecca u ero
cnenctBus. CraHAapTHbIE TEIUIOTHI 0Opa3oBaHus U cropaHuss. OOpaTumble U HeoOpaTUMBbIE
nporeccel. @opMyITUpPOBKa U MaTEeMaTUYECKOE BBIPAKEHHE BTOPOrO Hayajla TEPMOIMHAMUKH.
[Tonstue 06 sHTporMU. [ToHATHE O TEPMOJMHAMUYECKUX MOTEHIMAIaxX. DHeprus [ expMrombIia.
Oneprus ['n66ca. Mcnonp30BaHue STUX 3HEPTHUI U1 ONIpeieIeHus] HallpaBJI€HHOCTH Mpoliecca.

@®opMBbI U METOABI TMPOBEACHUS 3aHATUI O TeMe, MPUMEHseMble 00pa3oBaTeIbHBIE
texHosorun: CamocrositensHas padbota. JlaboparopHoe 3aHsTHE - TabopaTopHas padorTa.

Bunapl camocTosiTeNbHOM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ nurepaTypoil.
[ToarotoBka k jmabopaTopHoil pabore "Peakiun MOHHOrO oOMeHa" - OTBETHl Ha KOHTPOJIbHBIE
BOTIPOCHI (HANMMCaHUE TEOPETUYECKOM YacTH OTYETa) METOAWYECKHX YKa3aHH; MOArOTOBKA K
HKCIEPUMEHTAIBHOM YacTu paboThl. BhioHEeHNE KOHTPOIBHOM paboThI.

Tema 5 OxkucrumenbHO-60CCMAHOBUMENbHBIE U DTIEKMPOXUMUYECKUE NPOYECCHI.

Copepxanne TeMbl: OKHCIUTENBbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). YpaBuuBanue
OBP. Tunst OBP. OGmue cBoiictBa metamnioB. @opMbl HaxXxOXIACHUS METAIIIOB B HPUPOJIE.
®uznyeckue cBoiicTBa MeTayioB. Kpucramiueckas pemierka MetaiioB. OCOOEHHOCTH CTPOEHUS
aTOMOB MeTajuIoB. Pa3nuuue B CTPOEHUM BHEIIHETO JHEPreTUYECKOrO YPOBHS y METAJIOB U
HEMETAJJIOB. ATOMBI METAJUIOB TJIaBHBIX M MOOOYHBIX moarpynm.llomyyenue meramioB U3 ux
coeMHeHUH. XUMHUYECKHE CBOWCTBA METAJJIOB. JIEKTPOXUMHYECKUH psiie HaNpsKEeHUH
METaJUIOB. 3HAYEHUE METAUIOB B JKM3HHM YEJIOBEKA. DJIEKTPOJHBIE MOTEHUHAIBI. MexaHu3m
BO3HMKHOBEHHs DJIEKTPOJHOIO IOTeHuuana. Boxmopomausiil siekrpon. Psax  cranmapTHBIX
ANEKTPOAHBIX MOTEHIMAIOB MeTayioB. [anmbBanmdeckuii snemeHT. Onpenenenue IC
ranpBaHuueckoro siaemeHnrta Jlanuang-Axkoou. Kounenrpaumonssie nenu, pacuer IJC mo
dopmyne Heprcra. Koppo3us meramnoB. Buasl koppo3uu. AHOIHBIE M KaTOJHBIC MPOIIECCHI,
IIPOTEKAIOLIUE IIPU DJIEKTPOXUMHUUECKOU KOPPO3UH METAIIIIOB. BOIIPOCH! 3KOJIOTHUH, CBS3aHHBIE C



KOppo3uel MeTaioB. Mepsl 00pbOBI ¢ KOppPO3HEH: aHOHOE MOKPHITHE (OLIMHKOBAHHOE JKEJIe30),
KaTOJHOE TOKPBITHE (ITy>KeHoe jkene30). [IporekTopHas 3amurta. Onektposm3. CylHOCTh
AJIEKTPOJIN3A. DJIEKTPOJIU3 PACIUIaBOB M PACTBOPOB. DJIEKTPOJIU3 C HEPACTBOPHUMBIM AHOOM.
3axonbl Dapanesd. [IpakTuueckoe npUMeHEHUE IIEKTPOIIU3A.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEeMble 00pa3oBaTeIbHBIC
TeXHOJOoruM: JIEKIIMOHHBbIE 3aHATHUS: AaKTHBHAs JIEKIMS C HUCIOJIB30BAaHUEM MPE3CHTAIUH.
CamocTosrenpHas padbot. JlabopatopHoe 3aHsTHe - TaboparopHas padoTa.

Bunel camocToATenbHONW MOATOTOBKM CTYAEHTOB 1o Teme: Pabora ¢ nutepaTypoi.
[ToaroroBka k nabopatopHoil pabore "DnekTponus" - OTBEThl Ha KOHTPOJBHBIE BOIPOCHI
(HamucaHue TEOPEeTUYECKOW YacTH OT4YeTa) METOAUYECKMX YKa3aHHWil; MOArOTOBKAa K
HKCIEPUMEHTAIBHOM YacTu paboT. BeINOIHEHNE KOHTPOJIBHOM PabOTHI.

5 Meroauyeckne YyKazaHusl sl OOYYAIOIIMXCH MO M3YYEHHI0 M PpPealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH O0YYAKIIUMCH M0 M3YYEHUI0 IUCUMIVIMHBI U 1O
00ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

CamocrosiTenbHasi paboTa BKIIOYAeT paboTy ¢ yd4eOHOW M HayyHOW JUTEpaTypou INpu
MOJATOTOBKE K JIabopaTOpHBIM paboTam, JeKUMsM M K 3K3ameHy. CamocrosiTenbHas pabora
IOPOBOIUTCS C IENBI0: CHCTEMAaTH3allud M 3aKpeIUICHUs, YIIyONeHUS W PacHIMPEHHUS
TEOPETUYCCKUX 3HAHUM M TPAKTUYECKUX YMCHHM, MPUOOPETaeMbIX CTYJCHTAMH B XOJIE
AyJIUTOPHBIX 3aHATHI; (OPMUPOBAHMS YMEHHMH WCIOJIB30BATh CIECHUAIBHYIO JIUTEPATypYy;
pa3BUTHs TO3HABATEJIBHBIX CIIOCOOHOCTEH M AaKTHBHOCTH OOyYaromuxcs; (OpMHUpPOBAHUS
CaMOCTOSITEIbHOCTH MBIIIJICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
camopealu3aliy; pa3BUTHUS HCCIeNoBaTeNbCKkuX yMeHud. CamocrosiTenbHas paboTa mpu
U3yYeHUH JUCIUIUIMHBI TOPa3IeNsieTcsl Ha TpY BHA: 1) ayauTopHasi caMoCTosITeNbHas paboTa
(BeIMMOJTHEHWE  JTAOOpPATOPHBIX padoT); 2) camocToATENbHas paboTa 1OA  KOHTPOJEM
npenoiaBaresns (TUIAaHOBBIE KOHCYJIBTAIIMH, 3a4€T); 3) BHEAyAUTOPHAsI CaMOCTOsATENbHas paboTa
OpU BBIIOJHEHUH CTYACHTOM JIOMAllHUX 3aJaHUi Y4eOHOro M TBOPYECKOIO XapakTepa
(TOATOTOBKA K JIEKIUSM, WHIWBUAyaJIbHBIE pabOTHl MO OTICNBHBIM pa3ziesiaM COACpIKaHUs
JTUCITUIIMHBL, TOJTOTOBKA K 3a4ETy).

JUJ1st TIOATOTOBKY K JIAOOPATOPHBIM 3aHATUSM HEOOXOIMMO MCIOIH30BATH METOUYECKUE
yKa3aHUs K BBINOJHEHHIO JTAOOpaTOpHBIX pa®oT. Kaxaplil paszgen MeToaMyecKMX yKa3aHWH
3aKaHYMBACTCS TEPEYHEM KOHTPOJBHBIX BONPOCOB, HAa KOTOpPHIE HEOOXOTUMO OTBETHUTH
NUCbMEHHO M O()OPMUTH B OTYET B BHJE TEOPETUUECKOH IJIaBbl K KOHKPETHOW J1abopaTOpHOM
pabote (I'maBa 1 Teopernueckas 4acTsb).

CTyneHT 3alumaeT oT4eT HHANBUYAIbHO.

JIOoIyCKOM K BBITIOJTHEHHS JTAOOPATOPHBIX PalOT SIBIISIETCS TPOX0XKICHHE HHCTPYKTAXKA I10
TeXHUKe Oe3omacHocTH (1-e 3aHATHEe) U 3HAHHE TEOPHH U XOJa dKcrepuMeHTa. CTyIeHT JT0JKEeH
OBITh TOTOB K KaXJIOMY 3aHSTHIO - BBIIIOJHSIET TEOPETUYECKYIO YacTh W 3alUIIAET €€ Tepen
IPOBEIEHUEM KCIIEpPUMEHTA (OTBEYAET YCTHO Ha BOIPOCHI).

JIaGoparopHas paboTa BEITIOITHIETCS CTYJICHTOM B ayAUTOPUH. Pe3ynbpTaThl 1abopaTopHOH
paboTbl oopMIAIOTCS B BHIE OTHENbHOM TnaBel (I'maBa 2 DKcrnepuMeHTalbHAs dYacTh).
DKcriepruMeHTaTbHAsL YacTh BKJIFOYAET XOX pPaOOTHI, Pe3yibTaThl OMBITA (TIOATBEPIKIAFOTCS
XUMHUYECKUMH PEAKIUSIMU, pacueTaMu ), HaOIIOICHUS U BBIBOIBI.

JlabGopaTopHas paboTa pa3OuBaeTcsi Ha HECKOJIBKO ITAIOB:

| - Kamepanbhbiii atan | (maHupoBaHue) - a) TOCTaHOBKA eIl 1 3a1a4 padoThI, 000D
JUTEpaTyphl W HAMHCAHWE TEOPETUYECKOH YacTH OTYeTa, C HCIIOJb30BAaHHEM KOHTPOJBHBIX
BOIPOCOB N0 TeMe; 0) cocTaBieHHE IJIaHa paboThl (MPEeAYCMOTPEHHOIO METOIUKOM); B)
MOJTy4eHHE JIOMYCKa K BRIMOTHEHUIO JTA0OPATOPHOU pabOTHI.



Il — Kamepanbupiit 3tam 2 (3KCHEPUMEHTANBHBIN) — a) BBHIMOJIHEHHE pPadoT

(mpeyCMOTPEHHBIX METOAMKOH); 0) 00padoTKa pe3yabTaTOB AHAIMWTUYECKOTO OMpEISICHUS
(BBIp@XXKEHHE PE3YyJIbTATOB Yepe3 KOJ-BO, MACCy, KOHIIEHTPAIIUIO, MAaCCOBYIO JIOJIO BEIIECTBA U
1p., COTJIACHO METOJHWKE); B) MPOTOKOJIMPOBAHHME HAOIIOJAEHUHN, (GOPMYIHPOBKA BBIBOJOB; T)
MOJTOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAMBUYATBLHO).
KoHTpoJsibHbIE BONPOCHI 1JI5l CAMOCTOSITEILHOI OI[eHKU KA4eCTBA 0CBOEHUs YueOHOT

JUCHHUILIHHBI

CoNoO~WNE
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21.
22.

23.

24.

25.
26.

27.

28.
29.

30.

31.

32.

33.

UYro Ttakoe okcubl? Kak ux kiaccuuIupyroT Mo XUMHYECKUM CBOMCTBaM?
Uto Takoe ruApOKCHIbI?

Knaccudukanus ruipokcuios.

UTo0 Tako€ OCHOBHOCTH KHUCIOTBI, KUCIIOTHOCTh OCHOBaHUSA?

Hatite onpenenenue comu. Knaccuduxarus coyei.

Kakue KucioTsr 00pa3yroT KUCIIBIE COMH?

Kakue ocHoBaHMsI 00pa3yroT OCHOBHBIE COJU?

XUMHUYECKUH JIIEMEHT, aTOM, MOJIeKYJ1a?

[IpocTble u cnoxHbIe BeniecTBa’?

. Xumuyeckue (opMyJibl BEIIECTB?

. 3aKOH ITOCTOSHCTBA cocTaBa?

. OTHOCHUTEBHAS aTOMHAs M MOJIEKYJISIpHAsi Macca, MoJispHas Macca?
. [locrosinnas ABorazpo?

. Ilepuoanueckuii 3akon Menneneena?

. 3akoH I'eii-JIroccaka?

. 3akoH ABoraipo?

. MounsipubIii 06beM raza?

. YpaBuenue Knaiinepona?

. YpaBHenue Menpeneena?

. Hanuimre nmosiHbIe 351€KTPOHHBIE KOH(UTYpPAIIUA aTOMOB JIEMEHTOB C IMOPSIKOBBIM

HOoMepoMm 17 u 25.

Hanummre 57eKTpoHHbIE KOH(UTYPAIMH aTOMOB XJI0pa ¥ Maprasia u noros Cl u Mn?",
Hanummre 351eKTpoHHYI0 KOH(PUTypanuo aToMoB (ocdopa u BaHaaus. SABndiorcs 1u
OHM aHajoramu?

Hanuumre 351eKTpoHHYI0 KOH(PUTypalnio OepulIus U yKaKUTe JieMeHThI-aHaioru. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUEHUEM HOMepa rnepuoja’?

[TpuBeauTe >1MeKTPOHHYIO KOH(UTrypanuio Kainus. [Tokaxure, kak U3MEHSIOTCS CBOMCTBA
AJIEMEHTOB MEpHO/Ia, B KOTOPOM HaXOAMUTCS KaJUH.

Hanummure >1eKTpoRHbIE KoHburypanuu atomos Fe u F, a Takoxe nonos Fe?*, Fe3* u F~.
VYkaxuTe, y KaKUX U3 HIDKE TPUBEIEHHBIX MOJIEKYJI XUMUYECKHE CBS3U UMEIOT
noJisipHbIi xapakrep: Fa, CO, Ha.

VYkaxkuTe nociae10BaTeIbHOCTh BO3PACTaHUS 3JIEKTPUUECKOI0 MOMEHTA JUIMONS Y
csaseii: B-N, B-F, B-C, B-O, B-Br.

Ornpenenurte BaIGHTHOCTH Hojaa u pocdopa B OCHOBHOM U BO3OYKI€HHOM COCTOSTHUSIX.
VkaxuTe MexaHu3M 00pa3oBaHust CBsizeil B noHe rumpokcorus HzO". Kakyro
BaJICHTHOCTh UMEET KUCIIOPOJI B 3TOM HOHE?

Kaxkyto npoctpancTBeHHYI0 KOHpHrypanuto uMmeroT mojekynbl BaClz, PbClz, PbCls, Bra,
AsHz3, HoTe, CF4, GeHa, PCls, SBre? Kakue U3 3THX MOJIEKYIT MOJISAPHBI?

OcCHOBHBIE CBOMCTBA MPOSBISAET BBICIINI OKCHJI JJIEMEHTA: Cephl, a30Ta, Oapus,
yriepona?

Kak n3MeHs10TCs cBOICTBA THPOKCHI0B, 00pa30BaHHBIX METAJIJIaMHU TJIaBHOM
noarpynmnsl Il rpynmnsl, npu yBenudeHuu 3apsaa siipa aToMoB?

W3menutcs nu cBoiicta BemiecTB B psimy NaOH — Mg(OH), — AI(OH)3?



34.
35.
36.

37.

38.
39.
40.

41.
42.

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

49.

50.

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

75.
76.

Yem 00yciioBiIeHa aUIOTPONHs?

B uem 3akmrouarorcst cBoiicTBa aMGOTEPHBIX THIPOKCUIIOB?

Uemy paBHA MOJIIpHAsi KOHIICHTPAIUS YKBUBAJICHTA, MOJISIpHAs KOHIICHTparws ¥ TuTp 20
% pactBOpa cynbdara MarHus?

Kaxoif 06beM pacTBOpa cepHOil KMCIIOTHI TIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii noseit
H2SO4 88 % Hamo B34Th JUIsl MPUTOTOBJICHUSI pacTBOpa KUCI0TH 00beMoM 300 oM®,
mwiotHOCTHIO 1,3 r/cM®u maccoBoit moneit H2SO4 40 %?

B BomHOM pactBope cryneHuaro auccouuupyeT: KoSOs, KoS, HoS, NaxSOs.
Peakmii noHHOTO OOMEHA YT 10 KOHIIA B pe3yJbTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYJSPHOE U MOJTHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIEE
COKpaIeHHOMY HOHHOMY ypaBHeHHi0: CO3> + 2H* — CO; + H0.

Hetitpanpayro cpeny umeeT BoaHbId pacTBop: NaNOsz, FeSO4, NaoS.

KucnoTHOCTD MOUBBI MOKHO yBeaHUnTh BBeneHHe pacTBopa: NH4NO3z, NaNOs, NaCl,
NaxSOa.

Kakwue pactBopsl Ha3biBatoTcs Oydhepusivu? [IpuBennre npuMepsi.

Yro takoe OydepHas eMKOCTb, U OT KakuX ()aKTOpOB OHA 3aBUCUT?

Ha yem ocHOBaH MexaHu3M JelcTBUs OydhepHBIX crucTeM?

[TpuBectu ypaBHeHus g pacuera pH 0ydepHbIX pacTBOpPOB.

KakoBo 3HauenHue 0ydepHbIx cuctem?

Borancnuts pH dhopmuatHoro OydepHoro pactsopa, B 171 KOTOPOro COIEPKUTCSA T10
0,1M HCOOH (K = 1,8%10).

Breraucnuts pH aneratnoit Oydepnoit cmecu, coaepsxkarieii B 111 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

BbraucnanTh MOJISPHYIO KOHIIEHTPAIIUIO PAcTBOpPa MypaBbHHON KUCIOTHI, eciiu pH =3, a
Kue = 1,8%10,

I'uaponus nporekaet npu pactBopenuu B Bojze: CaBrz, Ba(NOs)2, Na2SOs, AICIs?
Bona. CoiicTBa BOJBI.

OcHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Tporeccsl, MpOTEKAIOIUE MPU PACTBOPECHUH, TETUIOBOM 3((HEKT pacTBOPEHHUS.
Teopust >NEKTPOTUTHUECKON TUCCOIMAIINY.

Crenens TUCCOIMAIIAH.

CunpHbI€ U ClIa0ble AIEKTPOIIUTHI.

KoHncranTta nuccoruaruu. 3akoH pazBeaeHus OcTBanpa.

3aKOH ANEKTPOHEHTPATHHOCTH PAaCTBOPA DIIEKTPOIIUTA.

HNoHHOE npon3BeIeHNE BOBI.

Bonoponasslii mokasares.

OHeprusl.

BHyTpeHnHsis sHEprusl.

Tennora.

Pabora.

IlepBoe Ha4asI0 TEPMOJUHAMHUKH.

3aKOH SKBHUBAJIEHTHOCTHU TETIOTHI M paOOTHI.

OHTAJIBITHS.

TennoBoii 3¢ hekT XUMUIECKOH peaKiuu.

3akoH ['ecca.

DHTpoONusl.

BTtopoe Hauano TepMOIMHAMUKH.

CBoOonHas sHeprus ' mb60ca kak KpuTepHii HaPaBIEHHOCTH MPoIecca.

CKOpOCTh XMMUYECKOHN peaKUU. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUN OT
KOHI[EHTPAIIUU PEearupyIOIINX BEIIECTB.

KoHcrtaHnTa ckopocTH peakiuu. MoJeKyIsIpHOCTb U TTOPSIIOK PEaKIThH.
Karanutnueckue peakiun. [ OMOTeHHBIN U T€TepOreHHBIN KaTalu3.



7'7. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluy OT TemrepaTypsl. TemnepaTypHas
3aBUCUMOCTbh KOHCTaHThI CKOPOCTH PEAKLIUU.

78. DHeprus aKTHUBALMU XUMHUYECKON peakunu. TeopHst akTHBUPOBAHHOTO KOMILJIEKCA.

79. Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

80. ®axTopsl, BHustomue Ha cmenieHue papaoBecus. [Ipunnun Jle-1llarense.

81. OkucnuTeNnbHO-BOCCTAHOBUTENIbHbIE peakuuu. [IpuBenTe npuMepsl TUIIHYHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIICH.

82. PaccraBbTe K03()(hULIMEHTHI B ypaBHEHUSX, IPUMEHUB METOJL JIEKTPOHHO-MOHHOTO
6ananca: a) KoCro07 + HoS + H2SO4 — Cra(SO4)3 + S + K2SO4 + H20; 6) Ag +
HNO3s(kon1) — AgNO3 + NO2 + H,O YkaxxuTe OKUCIUTENh B BOCCTAHOBHUTEIIb.

83. I'e pacmonokeHbl METAJUIBI B IEPUOANYECKON CHCTEME XMMHUYECKUX 3JIEMEHTOB
.M. Menneneena?

84. KakoBbl 0COOEHHOCTH CTPOCHHS aTOMOB METaJIIOB?

85. B uém pasznuune B CTPOEHUH BHELIHETO SHEPTETHUECKOrO YPOBHS y METAJIJIOB U
HEMETAJIOB?

86. CKOJIbKO HapyKHBIX 3JEKTPOHOB UMEIOT aTOMBbI METAJIJIOB IVIABHBIX U MOOOYHBIX
noarpynn?

87. B kakux ¢opmMax MOT'YT HaXOAUTHCS METAJJIbl B Ipupoae?

88. Kak ycTpoeHa kpucTauimdeckas penieTka MeTauioB?

89. KakoBsI (puznueckne cBOMCTBA METAILIIOB?

90. Kak MOXHO MOJTyYUTh METAJUIBI U3 UX COCTUHEHUN?

91. Kak BenyT ce0si aTOMBbl METAJJIOB B XMMUYECKHX PEaKUsaX U noyemy?

92. Kakwue cBOIiCTBA — OKHCIIHUTENCH WM BOCCTAHOBUTENEH — MPOSIBIISIOT METAJLITBI B
XUMHUYECKHUX peaKusx?

93. Pacckaxxute 00 MEKTPOXUMHUYECKOM PsiIe HAPSHKESHUI METAIUIOB.

94. Ilepeuncanre peakliuu, B KOTOPbIE MOT'YT BCTYNaTh METAJLIBI.

95. KakoBo 3HaUCHHE METAJUIOB B JKU3HU YEIOBEKA?

96. Briuncnure TemnepaTypy 3amep3aHust BOOHOro pactBopa pu6o3sl CsHi100s ¢ maccoBoit
nonent 3%.

97. Beruucnute maccy pu6o3sl CsHi100s, koTopyto cineayet pactBopuTh B 180 T BobI, YTOOBI
MOJIYYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.

98. Kakoit u3 pacTBOpoB 00Js1aaeT OOJBIIMM OCMOTUYECKUM JaBlieHHeM: coaepxanuii 0,2
mob AlCI3 mmu 0,2 Mons CeH1206 B 1 1v° pacTBopa? Crenens mucconumanun AlCIs
pasHa 0,75.

99. Berunciure TemmnepaTypy 3amep3aHusi BOJHOTro pactBopa pu6o3sl CsH100s ¢ maccoBoit
noxnen 3%.

100. Beraucnure maccy pu6o3sr CsHi100s, koTopyto cnemyer pactBopuTh B 180 T BoHI,
4TOOBI MOJYYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
101. Kakoii u3 pactBopoB 001a1aeT 60JIbIINM OCMOTUYECKUM JIaBJICHUEM:

conepsxkaniuii 0,2 monb AlCl3 umu 0,2 Mo CsH1206 B 1 e pactBopa? CreneHpb
nuccormainuu AlClz pasna 0,75.

102. CocrtaBbTe cxeMy rajlbBaHHUYECKOI0 3JIEMEHTA, B KOTOPOM 3JIEKTPOIaMHU
SIBIISTIOTCSI MarHUEBasi M IMHKOBAS IJIACTUHKH, OMYIICHHBIE B PACTBOPHI MX HOHOB C
aKTUBHOHN KOHLeHTparuen | monb/n? Kakoil MeTann siBisieTcs aHOZOM, Kakoi KaTooM?
Hammmite ypaBHEHHE OKHCIHTEIHHO-BOCCTAHOBUTEIHHOMN PEAKINH, IPOTEKAIOIICH B
HTOM raJIbBaHUYECKOM 3JIeMeHTe, U Berunciaute ero D/C.

103. MarsueByto IJIaCTUHKY OIYCTHIIM B PaCTBOP €ro coiu. [Ipu 3Tom 351eKTpoaHbIN
MOTEHIMAJ MarHus oka3aJyics paBeH — 2,41B. BeruncnuTe KOHIIEHTpALIO HOHOB MarHUsI
(B MOJIB/11).

104. CraHaapTHBIN JIEKTPOHBIN MOTEHIIA HUKeNs OoJiblle, 4eM KoOanbTa.
W3MeHHTCS i 3TO COOTHOIIICHHE, €CITH U3MEPHUTH TIOTEHIIMAT HUKENSI B PACTBOPE €T0



noHOB ¢ KoHIeHTparmeit 0,001 MoIb/1, a MOTeHIHMAaIbl KOOabTa — B paCTBOPE C
KoHueHrtpanuei 0,1 Mmonb/n?

105. Kak mpoucxonut armochepHas Kopposus ctanu? Hanumure 51eKTpoHHbIe
YPaBHEHMsI aHOJJHOT'O M KATOIHOT'O ITPOLIECCOB.
106. Kak npoucxoaut Koppo3us IMHKA, HaXOJAIIET0Csl B KOHTAKTE C KaJMHEM B

HEUTPaJIbHOM U KUCIOM pacTBopax. CocTaBbTE AINEKTPOHHBIE YPABHEHUE AHOJHOTO U
KaToJHOro npoueccoB. Kakoil cocraB npoayKToB KOppO3uu?

107. MeJlb He BBITECHSET BOAOPOA U3 pa3daBieHHbIX KucioT. [louemy? OnHako, eciau K
MEJIHOM IUIACTUHKE, OIYILICHHOW B KUCIIOTY, IPUKOCHYTHCA LIMHKOBOM, TO HA MEAU
HauuHaeTcs: OypHoe BbleneHue Bogopoaa. OObsCHUTE 3TO SBJIEHHE, COCTAaBUB
YPaBHEHUE aHOJHOI'0 U KaTOJHOTO IIpolieccoB. Hanummre ypaBHEHUE NPOTEKAOLICH
XUMHUYECKON PEaKIIMH.

108. K kakoMmy THIy HOKpBITHI OTHOCATCS 0JIOBO Ha CTainu U Ha Meau? Kakue
nporeccel OyAyT NpoTeKaTh MpU aTMOC(HEPHOIN KOPPO3UH Ty KEHHBIX
(0JIOBSHMPOBAHHBIX ) CTAJIN U ME/IU, IPU HEUTPAIIbHOU peakiuu cpeasl u 298 K?
Hanummre ypaBHEHUE KaTOJHBIX U AaHOAHBIX PEaKLUH.

109. [TpuBenuTe npuMepsl KATOAHBIX U AHOJHBIX MOKPHITUH /Ui KoOanbTa. CocTaBbTe
YPaBHEHHUE KaTOJHBIX U aHOJHBIX IPOLIECCOB BO BJIAYXHOM BO3JlyX€ U B pacTBOpE
COJIIHOW KMCJIOTBI IIPY HAPYLIEHUN LEJTOCTHOCTH ITOKPBITHSL.

110. Hanummre ypaBHEHUS 3NIEKTPOIHBIX PEAKIINA, MPOTEKAIOMIUX IPU KATOIHOM
3allIUTE CTAIBHBIX TPYO.

111. Kakas macca (1) rugpokcuia Kaiaust o0pa3oBaiach y KaToJia IpU IEKTPOIH3e
pactBopa K2SOs, eciiu Ha ocHOBE BbIIEIMIOCH 11,2 11 KMCI0pOia, K3MEPEHHOT'O TIPH H.
y.?

112. 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 %.

113. Kakas macca (r) H2SO4 oOpa3yercst 0k0J10 HEpacTBOPUMOIO aHOA IIPH

anekTponuse pactBopa NapSOs, eciiu Ha aHOJIE BBIENSETCA Kucaopoa oobemom 1, 12 1
U3MEepeHHbIN py H.y? BerunciauTe Maccy BelllecTBa, BhIAENSIOMIErocs Ha karose. Kakue
THUIIBI TUCTIEPCHBIX CUCTEM BbI 3HaeTe?

114. CocraBbTe cXeMy TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JIEKTPOAaMH
ABIISIOTCS MarHUeBasi U IMHKOBAS MJIACTUHKH, OMYIIIEHHBIE B PACTBOPHI KX HOHOB C
aKTHUBHOM KOHIIeHTpanmer 1 monb/n? Kakoi MeTamt sBiseTcst aHOJ0M, KaKOW KaToom?
Hanummre ypaBHEHUE OKHCITUTENIBHO-BOCCTAHOBUTEILHOM PEaKInu, MPOTEKAIOIIEH B
3TOM TaIbBAHMYECKOM dJIeMEHTE, ¥ Berauciaute ero J/(C.

115. MarsueBy1o IJIaCTUHKY OIYCTHIIM B PacTBOP €ro conu. [Ipu 3TOM 311eKTpoIHBbIHI
MOTEHLIMa MarHus okaszaics paBeH — 2,41B. Beiuncinre KOHIIEHTpAIO0 HOHOB MarHus
(B MOJTB/1).

116. CraHapTHBIN 71€KTPOAHBIN NOTEHIMAl HUKEN Ooublie, yeM KoOasbTa.
W3MeHUTCS 11 3TO COOTHOIIEHHE, €CITU U3MEPUTD MOTEHIIMAJl HUKEIISL B PACTBOPE €r0
noHOB ¢ KoHIeHTpanuei 0,001 Moib/11, a MOTeHIHABI KOOAIbTa — B PACTBOPE C
koHIeHTpanuei 0,1 Mmonb/n?

117. Kak npoucxonut armochepHas kopposus cranu? Hanummre 31eKTpoHHbIE
YPaBHEHHS aHOJIHOTO M KaTOJHOTO MTPOLIECCOB.
118. Kak npouncxoaut Koppo3us IMHKA, HAXOIALIETOCsl B KOHTAKTE C KaIMUEM B

HEUTpaJIbHOM U KHCJIOM pacTBopax. CocTaBbTe AIEKTPOHHBIE YPABHEHUE aHOIHOTO U
KaTOJHOTO0 TporeccoB. Kakoi coctaB mpolyKTOB KOPpO3un?

119. Menp He BBITECHSIET BOAOPO U3 pa3daBlieHHbIX KUCIOT. [logemy? OxnHako, eciu
K MEIHOM IMJIACTUHKE, ONMYIIEHHON B KUCJIOTY, IPUKOCHYTHCS IMHKOBOM, TO HA M€
HauYMHAaeTCcs OypHOeE BhIeNIeHHe BoAopoaa. OOBSCHUTE ITO SBJICHUE, COCTAaBUB
ypaBHEHUE aHOJHOTO U KaTOJHOTrO MpoleccoB. Hanummure ypaBHEeHHE MPOTEKAONIEH
XUMUYECKON PEaKIuu.



120. K kakoMmy THIy IOKpBITHI OTHOCATCS 0JIOBO Ha cTayu U Ha Meau? Kakue
nporeccel OyAyT NpoTeKaTh MPU aTMOCHEPHOIN KOPPO3UH Ty KEHHBIX
(0JIOBSHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTPaIbHOU peakiuu cpeabl 1 298 K?
Hanummre ypaBHeHHE KaTOAHBIX U @HOJHBIX peaKuil.

121. [TpuBeauTe MpUMEPHI KATOAHBIX M aHOTHBIX MOKPBITUH 17151 KoOanbTa. CocTaBbTe
ypaBHEHHME KaTOJHBIX U aHOAHBIX IPOLIECCOB BO BIAXKHOM BO3/JlyX€ U B pacCTBOpE
COJISTHOM KHMCJIOTBI IIPU HAPYIIEHUU LETOCTHOCTU MOKPBITHSL.

122. Hanumure ypaBHEHUS 3JIEKTPOIHBIX PEAKIIHM, MPOTEKAIOIIUX PU KATOIHOM
3aIIUTE CTATLHBIX TPYO.

123. Kaxkas macca (T) ruipokcuia Kanusi o0pa3oBajach y KaToJia Py dJISKTPOIH3e
pactBopa K2SO4, eciiu Ha ocHOBe BblAenIoCh 11,2 11 Kucnopoaa, U3MEPEHHOTO MPH H.
y.?

124. Onpenenure Maccy HUHKA, KOTOPBIN BBIIETUTCS HAa KaTO/AE IIPU 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 0k0Ji0 HEpacTBOPUMOIO aHOA IIPH

anexTponuse pactBopa NaSOs, eciii Ha aHOJIE BBIIENISETCS KUucaopox oobemom 1, 12 1
U3MEpEeHHbIN Npy H.y? BerunciauTe Maccy BeIeCTBa, BBIACISIOMIEr0OCs Ha KaToIe.

Pexomennanum no padore ¢ aureparypoii

B yueOHbIX MOCOOMSX, yKa3aHHBIX B OCHOBHOI JuTepaType B TOM MM HHOH Mepe
PaCKpBITO COJIEpKaHuE LIEHTPAJIBHBIX TEM HacTosel pabodeil mporpammel. [loMumo n3zyuenus
OCHOBHOHM JIMTEPATypbl MO JUCLMILIMHE «XHUMHUA», CTYIEHTY PEKOMEHIYETCS W3y4UTh
JIOTIOJIHUTEIIbHYIO JINTEPATYPY

5.2 OcobennocTn opranu3anuu OOy4YeHHUsl JJIs JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
3/10pPOBbSl U HHBAJU0B

[Tpr HEOOXOMIUMOCTH OOYJAFOIIUMCS U3 YUCJIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
37I0POBBS U HHBAIUIOB (110 3asBJICHUIO 00YJaIOIIErocs) PEI0CTaBIACTCS yaeOHast
uH(popMalus B JOCTYNHBIX (pOpMax C y4ETOM MX UHAUBUAYAIBbHBIX NCUXO(PU3NUECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HapYIICHUSIMU 3pEHUs: B IeyaTHOH (hopMe yBeIMUeHHBIM IIPU(TOM; B hopme
AJIIEKTPOHHOTO  JOKYMEHTa;  WHIUBUAYyalbHblE  KOHCYJIbTAlUM  C  IPUBJICUYECHUEM
TU(IIOCYPIOTIEPEBOAUNKA; UHANBUAYAJIbHBIE 33aHNs, KOHCYIbTALUHU U JP.

- JUIs JIUL C HApYLLIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHIVBUAYAJIbHbIE KOHCYJIbTALIMM C TIPUBJICUEHUEM CYpPAONEPEBOJYMKA; WHAMBHUAYAJIbHBIC
3a/laHusl, KOHCYJIbTALUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTaTENIbHOTO alllapaTa: B eyaTHoH ¢popme; B hopme
AJIEKTPOHHOIO JOKYMEHTA; MH/IMBUyaJIbHbIE 3aJJaHUS, KOHCYJIbTALlUU U JIp.

6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIeHUN TEeKYLIEero KOHTPOJISI U MPOMeXKYTOYHOM
arTecTalMU O0YYAKOIIMXCH 10 AUCHUIIMHE (MOYJII0)

B coorBerctBun ¢ TpeboBanmsiMu PI'OC BO s arrectauuu oOydarommxcss Ha
COOTBETCTBUE MX IE€PCOHAIbHBIX JOCTH)KEHUN IUIAHUPYEMBIM pe3ylbTaTaM OOYy4eHUs 110
JUCLHUIUTMHE (MOAYIIO) CO37aHbl (POH/IBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33aJaHUS,
METOJMYECKUE MATEpHUalbl, ONPEIEISIIOIME MPOLEAYPhl OLICHUBAHUSA 3HAHWM, yYMEHHH U
HaBBIKOB, a TAK)Ke KPUTEPUH U TIOKA3aTe I, He0OOXOAUMBIE [T OLICHKH 3HAaHUH, YMEHUH, HABBIKOB
U XapakTepusymoluue dTanbl (HOpMHUPOBAHHMS KOMIIETEHUMH B  MPOLIECCE OCBOEHUS
o0pa3oBaTeNbHON POTrpaMMBl, ipezicTaBieHsl B [Ipuioxenun 1.



7 Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneuyeHue TUCHUILINHBI (MOYJIs1)

7.1 Ocnoenas numepamypa

1. Pocun, M.B. OOmias u Heopranudeckas xumus. OOmas XuMmus : ydeOHUK /
W. B. Pocumn, JI. /1. Tomuna. — Mocksa : U3natensctBo FOpaiit, 2025. — 426 c. — (Briciiee
obpazoBanue). — ISBN 978-5-534-19149-3. — Tekct : snexktpoHHbId // OOpa3zoBarenbHas
mwiarpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/556025 (mara oOpameHus:
18.06.2025).

2. Tymukun, E.W. OOmass u HeopraHuveckas XuUMHS : Y4eOHHK Juisi BY30B /
E. U. Tynukun. — 2-e u3n., ucnp. u aon. — Mocksa : M3gatensctBo Opaiit, 2025. — 419 ¢. —
(Boiciiee  o6pazoBanme). — ISBN 978-5-534-17910-1. — Tekct : 9IEeKTpOHHBIA //
O6pa3zoBarenpHas 1maatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/533952 (mara
obpamrenus: 18.06.2025).

3. Tymukwn, E. . Xumusa meramioB : ydeOnuk st By3oB/ E.W. Tynukun. — 2-¢
u3n. — MockBa : H3zmarensctBo FOpaiit, 2025.— 93 c.— (Bwicmiee oOpa3oBaHue). —
ISBN 978-5-534-19936-9. — Tekcr : anekTponHbiid // O6pa3oBatenpHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/557352 (nara oopamenus: 18.06.2025).

4. Dnexktpoxumus. MeTOJUKA HCCIICAOBAHUS KUHETHKH DJIEKTPOIHBIX IPOIIECCOB :
yuebnuk it By3oB / B. M. Pynoii, T. H. Ocranuna, U. b. Mypamosa, A. b. Jlapunnesa. — 2-¢

u3l., nepepab. u nom. — MockBa: MsmarensctBo HOpaiit, 2025. — 111 c.— (Beicuee
obpazoBanue). — ISBN 978-5-534-10913-9. — Tekcr : snekrponHblid // OOpazoBaTenbHas
mwiatrpopma HOpaiit [caifir]. — URL: https://urait.ru/bcode/564203 (mara oOpateHus:
18.06.2025).

7.2  Jlonoanumenvnas numepamypa

1. bopucos, A. H. Ananutudeckas XuMusl JJis 11earoros. PacueTsl B KOJIMYECTBEHHOM
aHanmu3e : yu4eOHUK U npakTtukyMm Juis By30B / A. H. bopucos, U. FO. Tuxomuposa. — 3-e usn.,
ucnp. u gor. — Mocksa : M3mparensctBo FOpaiit, 2025. — 153 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcr : snekTpoHHbIH // OOpazoBarenbHas miuatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/560832 (nara obpamenus: 18.06.2025).

2. Ps6os, B. JI. Xumus Hedtu 1 raza : yaueoHoe nocobue / B.J[. Psi6os. — 3-e u3n., ucnp.
u gorn. — MockBa : UHOPA-M, 2024. — 311 c. — (Beicmee oGpaszoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : oaekrponnsii. - URL:
https://znanium.ru/catalog/product/2145088 (/lara obparienus -18.06.2025)

3. CemyxuHn, C. II. Xumus HedTH M rasza Juist reosioroB : yuebHoe mnocobue / C. Il
Cemyxun. — Tiomens : TUY, 2018. — 98 c¢. — ISBN 978-5-9961-1803-8. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/138261 (mara obOpamenus: 17.06.2025). — Pexum goctyna: mis
aBTOPH3. M1OJIb30BATENEH.

4. Cracp, H. ®. CripaBouHUK 10 00IIEH U HEOPTraHUYECKOW XUMHUH : YICOHUK IS BY30B /
H. ®. Crace. — 4-e uszn. — MockBa : MznatensctBo HOpaiit, 2025. — 92 c.— (Bricuiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkcr : snekrpoHHbId // OOpazoBaTenbHAs

mwiarpopma HOpaiit [caitit]. — URL: https://urait.ru/bcode/561284 (nmara oOpameHus:
18.06.2025).

5. Tynukun, E. 1. Xumus B crpoutenscTse : yueOnuk s By3oB / E. M. Tynukun. — 2-
e u3n., uchp. W jgoi. — MockBa : M3marensctBo IOpaiit, 2025. — 180 c.— (Bricuiee
oOpaszoBanue). — ISBN 978-5-534-04152-1. — Tekcrt : snexkrtpoHHbId // OOpazoBaTenbHas
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/562315 (nmara oOpameHus:

18.06.2025).



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KIIouas npogheccuonanvHvle 06a3bl OAHHBIX U UHOOPMAUUOHHO-CRPABOYHDLE
cucmemul (npu HeodXO0UMOCMU):

O6paszoBarenbHas miatdopma "FOPAUT"
DnekTpoHHO-O0nbroreunas cucrema "ZNANIUM.COM"
DnexTpoHHO-O0ubmuoreyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). Ilpodeccruonanpuas 6a3a JaHHBIX - Pekum
nocryna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.Empnuaa (06a3a JaHHBIX —pa3IMYHBIX
npodeccuoHambHBIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBoyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/
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8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe AUCUUIJIMHBI (MOAYJis) W IepeyeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJb3yeMbIX NMPH OCYILECTBJIEHUN 00pa30BaTEeIbHOIO
npouecca no JMCuMIUInHe (MO1YJII0), BKJIKOYAas NlepevyeHb POrPaMMHOIo odecrne4eHust

OcHOBHOE 000pPYIOBAHUE:

e [IpoekTop

o AkBanuctuiitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

e llonomep M-500 Ga3oBsIit

e [lIxad cym-writ CHOJI 58/350(31€KTpoH. ,cTaIh,BEHT-P)
[IporpammHoe 00ecIIeUCHHE:

e Microsoft Office 2010 Standart




MUHOBPHAYKHN POCCUHA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET
KA®EJIPA OKOJIOT'MH, BUOJIOTU U TEOT'PA®UUN
®oHJ OIICHOYHBIX CPE/ICTB
JUTSL IPOBE/ICHUS TEKYILET0 KOHTPOJIS
Y IPOMEKYTOYHOM aTTECTAIMH 1O AUCIUIUINHE (MOJIYJIIO)
XUMMUs
Hanpasnenue u HanpaBiIeHHOCTh (IPOQIIIB)
15.03.04 ABToMaru3anus TEXHOJIOTMUYECKUX IIPOLECCOB U IPOU3BOJCTB. ABTOMAaTH3aLUs

TEXHOJIOTHYECCKHUX IPOUECCOB U ITPOU3BOACTB

I'ox Habopa Ha OITOII
2024

dopma 00ydeHuUsI
3a04Has

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

15.03.04 «ABTOMaTH3a
LISI TEXHOIOTHYECKUX
MIPOIICCCOB U MPOU3BO
IICTB»
(B-AT)

OIIK-1 : IIpuMeHATs eCTECTBEHHOH
ay4HbIe 1 OOIECHHKEHEPHbIC 3HAHU
I, METOIbI MaTEMaTHYECKOTO aHaJIH
3a ¥ MOJIEJIMPOBaHus B npodeccro
HaJIbHOM JeATeIbHOCTH

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

Komnerennus cuntaercs: chopMUPOBAHHOM Ha TaHHOM dTarie B ClIydae, eCiIM MoTydeHHbIE
pe3yibTaTtel OOydYeHHMs [0 [UCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO (JUara3oH KpUTEpUEB
OLICHUBAHUSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTrcTBUS IMOJIOKUTENBHONW OLIEHKM KOMIIETEHIMsS Ha JAaHHOM JTalle CUUTaeTcs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «IIpuMeHsTh ecTeCTBEHHOHAYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS,
METO/Ibl MAaTEMaTUYECKOI'0 aHAJIN3a U MOJICIMPOBAaHUS B TPO(EeCCHOHAIBHON esITeIbHOCTH

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUU

Pesynprar

Kpurepuu onieHuBaHUS pPe3yNbT
aToB 00y4YeHHUs

(hyHIaMEHTAIBHBIX Pa3IeOB XU
MHH B 00beMe, HEOOXOUMOM [
JI1 OCBOEHHUS XUMHUYECKHX OCHO
B IIPU PEIICHUH MPodeccroHal

00BSCHSIET: COCTaB, CTPOCHHE U
XHUMHUYECKHE CBOMCTBA KUCJIIOT,
OCHOBaHHUH, OKCHIOB, aMm(poTep
HBIX COCUHEHHH, COJICH; aTOM
HO-MOJIEKYJISIPHOE YUEHHE; CTP
OCHME aTOMa; MEPUOIUNUECKYIO
CUCTEMY 3JIEMEHTOB; TEOPHIO P
aCTBOPOB; OCHOBHBIE 3aKOHOME
PHOCTHU IPOTEKAHUSI XUMHYECK
UX MPOLIECCOB; KUCIOTHO-OCHOB
HBIC M OKHUCIUTEIIFHO-BOCCTAHO
BUTEJILHBIE CBOMCTBA BEIIIECTB

JlesaTh IPOCTEUIINE OIIEHKH U
pacyeTsl 1Js aHau3a XUMUYEC
KHX SIBJICHUH B UCIIOJIb3yeMOH a
Naparype u TeXHOJIOTUYECKUX

PesynbraThl 00y4eHuUs 10 TUCIUILIHHE
Ko u gopmymnpoka uaaukar | Ko | Tu
opa JOCTMKEHUSI KOMIIETCHIIUN A I
pe | pe
3- | 3-
Ta | Ta
OIIK-1.2k : Ucnonmb3yeT ecrecT
BCHHOHAYYHBIC METOJbBI 1 MOJIC
JI1 B TCXHUYCCKUX IMMPUITOKCHUA
X, BBIIEIET KOHKPETHOE COLEp
JKaHUEC B IPUKIIAAHBIX 3aaavdax 3u
Pl
1 aH
ue
BbHBIX? 3a7a4
N
PI | me
2 HU
e
rpoieccax

AHAIM3UPYET MIPOCThIE BELECTB
a 1 uccieayeT XMMUYECKHE PO
LIECCHI MCITOJIb30BaHUEM CTaHIa
PTHBIX METOJIMK; OOBIICHSIET XU
MHUYECKHE CBOMCTBA aTOMOB B 3
AaBHCUMOCTH OT CTPOCHHS UX 31
EKTPOHHBIX 000JI0YEK; IPOBOIU
T pacueThl KOHUEHTpaLUi pact
BOPOB Pa3jIMYHBIX COCTUHEHUH,
OIIpeNeNseT N3MEHEHNE KOHILIEH
Tpaluil Npu NpoTeKaHUU XUMHU
YECKUX PEaKUui; ONpeaensieT T
€pMOJAMHAMUYECKUE XapaKTepu
CTHUKHU XUMHYECKUX peaKkiuil u
paBHOBECHBIE KOHIICHTPAILIU BE




LIECTB, IPUMEHAEeT npuHuun Jle
-lllaTenpe K XUMUYECKUM PaBH
OBECHSIM; HCIIONB3YET BETMINH
bI KOHCTAHT AMCCOLMAINN IS
XapaKTEPUCTHUKHU CHIIBI JJIEKTPO
JIMTa; COCTABILIET YPaBHEHUS O
KHCIIUTENbHO-BOCCTAHOBUTEBH
BIX PEAKIHA METOJIOM 3JIEKTPOH
HO-MOHHOTO OajiaHca; COCTaBIIs
€T 2JIEeKTPOXUMUYECKHUE CUCTEM
bI; COCTaBIIAET YPAaBHEHUS peaK
LU AEeKTPOIM3a PacCTBOPOB U
pacmiaBoOB COJIEH; BBIMOJIHAET P
acyeThl JIEKTPOIHBIX MOTEHIUA
JIOB, 3NEKTPOIBIDKYIIEH CHIIBI (
3.1.C.) TAIbBAHUIECKUX JIEMEH
TOB.

PIl

Ha
BBI

BBINTOJTHEHHS OCHOBHBIX XUMHY
€CKHX J1a00paTOPHBIX ONepary

u

BBIIIOJIHSET OCHOBHBIC XHMHYEC
KHe JTabopaToOpHBIC ONEePaLHy;
OIpe/ieNICHUe COCTaBa, lapaMeT
POB U CBOHCTB XHMHYECKUX CHC
TeM, 0€30MacHOr0 O0paleHus ¢
XAMHUYECKHMH MaTepHUaaMH C
YYETOM UX (PU3HYECKUX CBOMCT
B.

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pazzaenaoMm 1 Paboueil mporpaMmbl TUCHUILIUHbI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuna 3 — [lepedeHb OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE (MOTYJIIIO)

KonTtponupyemsie maHupyeMBbIe pe3
yIBTaThl 00yUeHHS

KonTtpoaupyemsie TeMBI

HanmMenoBaHue O1IeHOYHOTO CPEICTBA U TIP
encrasieHue ero B ®OC

HUCHUITIINHBI

Texylmuil KOHTPOJIb

IIpomexxyTouHas aT
TecTauus

3aouHas popma oOydeHHs

PI1 3HaHUe : QyHIAMEHTAIBEH
BIX Pa3/IeOB XUMHHU B 00b
eMe, HeoOXOMMOM JUTS O
CBOCHHUS XUMHUECKUX OCH
OB IIPH peleHnHt Ipodecc

HMOHAJIBHBIX) 3aJa4

1.1. BBegenne B JUCIUILI Cobecenosanue Tecr
nnHy. Kitaccel Heopranmde
CKHUX COEIUHEHHUI Tecr Tecr
CobecenoBanue Tect
1.2. ATOMHO-MOJIEKYIISIpH
o€ yucHHe
Tect Tect
1.3. CrpoeHue atoma U 1ie Cobecenoanne Tecr
puomyeckas cucrema /1.
H. 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. YKaXuTe COOTBETCTBUE MEXK/Ty PEArHpYIOIMMHU 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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