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

Ienpto AMCUUIUIMHBL sIBiIAETCS  (OpMUpOBaHHE AMATIEKTHKO-MaTEpHATUCTUYECKOIO
MHUPOBO33PEHUS, BRIpaOOTKa HAYYHOTO B3TJIs11a HA MUP, (POPMHPOBAHNE COBPEMEHHOTO HAyYHOTO
IpEeACTaBIeHUss O Marepuu U (GopMmax ee JBMKEHHs, O BEIIeCTBE Kak OJHOM H3 BHJIOB
JBIDKYILEHCS MaTepuu, O MEXaHU3ME MPEBPALICHUS XUMUYECKUX COSAMHEHHH, (hOpMUPOBAHUS
3HAHUM, yCMEHUH U HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs TPO(GECCUOHATBHBIX 3a1a4

OcHoOBHBbIE 337]aul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (PyH/ITaMEHTaJIbHBIX OCHOB XUMHUYECKOW HAYKH;

JIaGopaTopHBIif MPAKTUKYM NIPUBUBAET HABBIKK AKCIIEPUMEHTAIBHON pabOThI U yUYHT:

- 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 BEJIMYMHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAJIOB JUI OIPENEIICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETh IIOJIb30BAThCS 3HAYCHUSMH TEPMOJMHAMHYECKUX IOTCHLHUAIOB Ul OLEHKH
CaMOIIPOU3BOJIBHOTO IIPOTEKaHUS IPOLIECCOB;

- IPOU3BOJNUTH AHAJIUTUYECKUE PACUETHI

[TnanupyeMbIMH pe3ysibTaTaMyd 0OY4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHb IIaHupyeMbIX pe3yibTaToB OOyYEHUs 0 AUCLHUIUIMHE (MOMYIIIO),
COOTHECEHHBIX C IUJIAaHUPYEMBIMH pe3yJbTaTaMU OCBOCHHUS 00pa3oBaTEIbHONW MPOrpPaMMBI,

npezcTasieH B Tabnuue 1.

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

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE

Konu Kon n
HazBanue (dhopmyrpoBKa
OIIOII BO, (opmymposka UHIUKaTOpa Koz
COKpAIICHHOC KOMIIETCHIINHI JAOCTUIKCHUSA peE3YIIb (DopMyJ'H/IpOBKa pe3yiibTata
KOMIIETEHIIUH
TaTta
20.03.01 OIIK-1 : Cniocoben | OIIK-1.1k : PI1 3uanue | hyHIAMEHTAIBHBIX Pa3IcoB
«TexHocepHas | yIUTHIBATH Ucnone3yer XFMHH B 00BeEME,
0e30MacHOCTE» | COBpEMEHHBIC METOJIbI HEOOXOIUMOM JJISI OCBOCHUS
(b-TB) TEHJEHIUHU MaTeMaTHYECKOTo XUMHUUYECKUX OCHOB IpHU
pPa3BUTHA TEXHUKH | U pelieHun
1 TEXHOJIOTHH B CTaTUCTHUYECKOTO poeCCHOHAIBHBIX? 3a/1a4
o0mactu aHamsa Juis PA2 | YMenwue | nenmate mpoCTEHINNE OLEHKH
TeXHOC(bepHOﬁ MOICIUPOBAHUA M pacyeTsl A1 aHaIn3a
0e30IacHOCTH, M OIICHKH PUCKOB XUMUYECKUX SIBJICHUUA B
U3MEPUTENHHON 1 B chepe WCTIONIL3YEMOM armaparype u
BBIYHUCIUTEILHON TexHochepHoi TEXHOJIOTUYECKUX ITPOLECCAX
TCXHUKH, Ge30macHOCTH, P13 HaBrpik | BbITTOJIHEHUSI OCHOBHBIX
HHq)OPMaHI:IOHHHX BBIITOJIHACT XUMHUYECKHX JIA0OPATOPHBIX
TEXHOJIOTUH NpHU pacyeTHbIe U oneparit
pELIeHUH TUTIOBBIX | aHAJIUTUYECKUE
3a7a4 B 00JIaCTH MpoLEaypHI,
poeCCHOHATIBHOH | CBsI3aHHBIE C
JIESITENIbHOCTH, (uzuko-
CBSI3aHHOM C XAMUYECKUMU
3aIUTON MpolieccamMu B
OKpYXKaromIeH TexHochepe;
cpenbl 1 MPUMEHSIET
obecriedeHrEeM COBPEMEHHBIC
6e3omacHOCTH BBIYHUCIIUTEIbHBIE
YeJIoBeKa TEXHOJIOTUU JIJIs




pelIeHus 3anad,
HamnpaBJICHHBIX
Ha OXpaHy
OKpYyXarolieu
cpensl ’
obecrieueHue
0e30IacHOCTH
YeJIOBEKa

B mnporecce ocBOeHHS JUCIMIUIMHBI PEMIAIOTCS 3aJladll BOCIHMTAHHS TapMOHUYHO
pPa3BUTOM, MATPUOTUYHONW W COIHMAIBLHO OTBETCTBEHHOW JMYHOCTH HA OCHOBE TPAJHIIMOHHBIX
POCCHUICKHX JTyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEACTaBICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — [{eneBbie OpUESHTUPBI BOCIIUTAHUS

BocnuTarteibHble 3a1a4n ®opmupoBanue HeHHOCTeH IeneBbie OpUEHTUPBI

(I)OpMI/II)OBaHPIe rpamaﬂcxoifl MO3UIUH U MIATPUOTU3MA

Bocmnuranune YBAXXCHUS K UCTOPHUH U

I'pasknaHCTBEHHOCTD KynbTypHast HICHTHIHOCTD
KynsType Poccnn P YIRTYP

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIeHHOCTEM

BocnuTtanue 5K010ruuecKkoi KyJabTypsl U OTBETCTBEHHOE OTHOIIEHUE K
LIEHHOCTHOI'O OTHOILLEHUS K OKPY>KAIOIIEH Kuzup OKpYyXarouieul cpese u
cpene o01IecTBy

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

Pa3BuTre mo3HaBaTeIbHOTO HHTEpECA U

CosunaTenbHbIi TPy AKTHBHAsI )KU3HEHHAs TIO3UIIHS
CTpEMJIEHUS K 3HAHUSAM

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

PazBuTre ymenus 3¢ QeKTHBHO 00mIaThCs B3anmonomors 1

ﬂI/ICHI/IHHI/IHI/IpOBaHHOCTL
" COTPpYAHUYATDH B3aNMOYBaKCHUE

2 Mecto aucuuniaunbl (MoayJsi) B ctpykrype OIIOIT

JucuumnnuHa «XUMHUS» OTHOCHTCS K 4YacTh ydeOHoro miaHa biok 1 JucuumiuHel
(Monynu). HucuuruinHa OazupyeTcs Ha KOMIIETEHIMSX, c(OPMUPOBAHHBIX Ha MPEABIIYLIEM
YpOBHE 00pa30BaHUs.

3. O0beM AUCHUNIMHBI (MOAYJIS)

O6beM JUCHUIUIMHBI (MOIYJN) B 3a4eTHBIX EAMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYECKUX YacoB, BBIJCNIECHHBIX Ha KOHTAKTHYI paboTy ¢ oOydarommumucs (M0 BHIAM
yueOHBIX 3aHATUI) U HAa CAMOCTOATEIbHYIO paboTy, MPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

HasBanue Yactb Cemectp Tpyno-

i CpPC
OIIOI BO VIT (0DO) OMROCTE O0BbeM KOHTAKTHOH paboThI (4ac)




WIH Kype Bucaymi-
@ (3DO, AynuropHas
opMa 0300) TOpHas ®dopma
o0yue- B.E.) Bcero aTrec-
HUA nek. | mpak. | mab. | ITA | KCP Tanuu
20.03.01
TexHochepras 300 Fl.b 1 2 9 4 0 4 1 0 63 3
6€3011aCHOCTb

4 CTpyKTypa U co/iepKaHue TUCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoxyJs) s 3@0

¢ y4eOHBIM IIaHOM, MpHBeieH B Tadmuie 3.1

TeKymero Koutpos s 300

TemaTuyeckuil MmiiaH, OTpaKarOUIMN COAEpXKAHUE TUCHUUIUIMHBI (TIEpeUeHb pa3/iesioB
TeM), CTPYKTYPUPOBAHHOE I10 BUJIaM Y4E€OHBIX 3aHATHI C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU

n

Tabnuma 3.1 — Pazgensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOU AeATeIbHOCTH U (POPMBI

Kon pe- Kon-Bo 4acoB, 0TBeIeHHOE Ha
Dopma
Ne HasBanue Tembl 3yJbTaTa
Jlex [pakr JIab CPC TEKyLIEro KOHTPOJIL
00y4eHHs
BBeneHue B TUCHUILINHY.
1 | Knaccel HeopraHHYECKUX P11, P12 0 0 12 CobecenoBanue
COETMHEHUH
2 ATOMHO-MOJICKYIAPHO® PI1, P12 0 0 12 CobecenoBanne
YYCHUE
CrpoeHue aTroma u
3 | mepuomuueckas cucrema J[.1U. | P/1, P/12 0 0 12 CobecenoBanue
MenpeneeBa
Teopus pactBopoB. OCHOBHBIE P11,
4 | 3aKOHOMEPHOCTH MPOTEKAHMS P2, 0 2 12 CobecenoBanmne
XUMHUYECKUX MPOLIECCOB PJ12, P13
OKUCITUTENbHO- Pl
5 | POCCTAHOBHTCILHBIC H P2, 0 2 15 CobecenoBanne
INEKTPOXUMHUIECKHE
P2, P13
MPOIECCHI
Hroro no Tadamie 0 4 63

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moayas) niast 30

Knaccugukanus oxcunoB. HeconeoOpasyromme u coieobpasyromue okcuabl. Kmaccudukarms

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuueckux coeouHeHul.
Copmepxanne Tembl: Benenme B gucuumiuny. llpenmer, 3amauM U METOABl XHUMHUHU.
[Tpocteie W cioxHBIE BemiecTBa. Kitaccupukamuss MPOCTHIX W CIOXKHBIX BemecTB. OKCHIIBL

coJIeoOpa3yroImmx OKCcHIOB. llomydeHne M XUMHUYECKHE CBOMCTBa OKCHUI0B. OCHOBaHWUSI.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHMil. XUMHYECKHE CBOWCTBAa IIENOYEH,

HEpacTBOPUMBIX M am@oTepHbIx ocHoBaHui. Kucnorel. Knaccupukauus xucnor. Ilonydenue

KUACIOT. XuMmuyeckne cpoicTBa KucioT. Comu. Knmaccuduxamms coneid. CpenHue, Kuclible,
OocHOBHbIE coi. CriocoObl UX MONYYeHUs U XUMUYECKue cBoiicTBa. KomIuiekcHbIe coeTuHEHUS.
Nx obGpa3zoBanue U cTpoeHrne. BHYTpeHHSs U BHEIIHAA Cepbl KOMITJIEKCHOTO coequHeHus. CBs3b
XUMHH C JPYTUMHU HayKamH.
@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TexHoJoruu: JIeKMOHHOE 3aHsATHE: AaKTUBHAs JIEKIMS C HCIOJIb30BAHUEM IPE3eHTALUM.
CamocrosrenbHas paboTa.
Buapl caMmocTosITeNbHOM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ mmreparypoi.
BrinonHenue KOHTPOJIBHON PaOOTHI.



Tema 2 AmomHO-MONEKYAPHOE YUEHUe.

Conepxanne Tembl: BemectBo. Buabl xumuyeckux peakiuuil. OCHOBHBIE TOHATHUS U
3aKOHBl XUMHUHU. ATOMHO-MOJEKYJSpHOE Yy4deHHe. ATOMHas M MoJIeKyJsipHas macca. Mouib,
MOJISIpPHAsi Macca BEIIECTBa, B3aMMOCBS3b MAacChl, KOJIMYECTBA M MOJIIPHONH MaccChl BEIECTBA.
XUMUYECKUH IKBUBAICHT, ()aKTOP IKBUBAJICHTHOCTH, YHCIIO SKBUBAJICHTHOCTH. JKBUBAJICHT U
MOJISIpHAsi Macca SKBUBAJICHTA MPOCTHIX M CJIIOKHBIX BEIIECTB. 3aKOH YKBHBAJICHTOB.

@DopMBI ¥ METOJIBI TPOBEACHHS 3aHITHHA 1O TeMe, MPUMEHSEMbIE O00pa30BaTEIbHBIC
texHoyioruu: CaMocTosTeNbHas padoTa.

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
BrlmmotHeHHE KOHTPOIBLHOM pabOTHI.

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

Conepxxanrie Tembl: OCHOBHBIE 3Tamnbl W AUAJICKTHKA Pa3BUTHS NPEJICTABICHUNA O
CyILIECTBOBAaHUU U CTPOECHHM aTOMOB. CTpOEHHE aTOMOB: PO, JIEKTPOHBI, UX 3aps] U Macca.
KBaHTOBBIN XapakTep W3Iy4EHHUS U MOMIOIIECHHS 3Heprun. Y paBHenue [1nanka. KopnyckynspHo-
BOJIHOBOM JyaJiu3M MUKpodacTull. /Jlyaln3m »3IEKTPOHOB M MNPUHUUII HEONPEIEICHHOCTH.
[Tonstue opbOuranu. DieKTpoHHOE o0nako. KBaHTOBBIE YHMCla: TIIaBHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CITMHOBOE KBAHTOBOE 4KCiI0. Dopma s-, pP-, d-opOuTaseil. DieKTpoHHas
U DJEeKTpOHHO-Tpaduueckass (GOpMbl CTpoeHHs artoma. [lopsSmok 3amoJHEHHsST AaTOMHBIX
opoutaneit. [punmun INaynu. [Mpunuun Hanmenbliel sHepruu (aBa npaBuia KiedkoBckoro).
[Tpunmun I'ynpa. [lepuoanueckuii 3akon [I.M. MenaeneeBa u €ro TpakTOBKa Ha OCHOBaHUHU
COBPEMEHHOI TEOpPUM CTPOEHHUs aToMa. ATOMHO-MOJEKYJISIPHOE ydyeHue. XUMHUYEKcas CBSA3b U
cTtpoeHue BemiecTBa. OCHOBHbIE BUAbl XuMuueckoil cBsi3u. KoBanentHas cBs3pb. [lomsphas,
HENoJIsipHasi, MpuMepbl. JJOHOPHO-aKIENITOPHBII MeXaHu3M 00pa3oBaHus cBs3u. HackiaemocTh
KOBAJICHTHOM CBSI3M, HAIIPABIECHHOCTb. MOHHAs CBS3b KaK NPENEIbHBIN Cily4dall IOJISIpH3ALUU
KOBaJGHTHOM  cCBsizu. [ uOpummsanus  aToMHbIX — opOutanei. Tumbl  rUOpHIM3ALUU.
IIpocTpaHCTBEHHOE PACIOJIOKEHUE aTOMOB B MOJIEKYJIaxX.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
texHosioruu: CaMmocTosITeNbHas padoTa.

Bunel camocToATenbHONW MOATOTOBKH CTYAGHTOB Mo Teme: PaboTta ¢ muTepaTypoid.
BoinonHeHue KOHTPOJIBLHOU PabOTHI.

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

Copepxanne Tembl: PactBopbsl. OCHOBHBIE OIpEAENEHUsi: PacTBOpP, PaCTBOPUTEID,
pacTBOpeHHOe BemllecTBo. PacTBopuMocTbh BemiecTB. HacelmenHblii  pactBop. CrocoOsl
BBIPDAKECHMSI KOHLEHTPALMU pacTBOpoB. ['mapartHas teopuss pacrBopoB .M. MeHnneneesa.
OHepretuka nporecca pacTBOpeHHs. OCHOBHBIE IOJIOKEHHUS TEOPUM DIIEKTPOJUTHUECKON
nuccouyanuu. PaBHoBecHe B pacTBOpax AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLMALINS BOJIBI.
Bydepurie cuctembl (kapOoHaT-ruapokapOoHaTHas OydepHas cucreMa MUpPOBOro OKeaHa,
nouBeHHbIe OydepHbie cucteMbl). ' naponus coneil. Xumuueckas KMHeTHKa U kaTtanu3. CKopocTh
XUMHUYECKON peakiuu. McrtuHHas u cpenHsas. PakTophl, BIUSIONME HAa CKOPOCTh PEAKIIUHU.
Kunernyeckas knaccudukauus peakuuid. [loHsTHEe O mopsiike MOJEKYISIPHOCTH peaKLHUU.
KoHcTaHTa cKOpoCTH peakuuu NEpBOrO MOpPAIKA. 3aBUCHUMOCTb CKOPOCTH PEAKIUH OT
TeMrneparypbl. AKTUBHbIE MOJIeKyJbl. [loHsTHE 00 SHEpruM aKTUBaUU. YpaBHEHUE AppeHuyca.
[TonsiTue o kaTanu3e. MexaHu3M eNCTBUSA KaTannu3aTopoB. [IoHATHE 0 XUMUYECKOM PaBHOBECHUHU.
CwMmeleHne paBHOBECHsI ITPU U3MEHEHNHU KOHIIEHTpALUK, TeMrepaTypsl, napineHus. [Ipunnun Jle—
[atenbe. OCHOBBI XMMHUYEKCOW TEPMOJMHAMUKH. 3aKOH COXPAaHEHHUS 3HEPTUU. BHYyTpeHHsA
SHeprus, Temiora u pabora. MaremaTHueckoe BbIpaK€HHE MEPBOr0 Hadaja TEPMOJUHAMUKH B
pasubix ycnoBusx (V=Const, p=Const). TemmoBoii >dpdexr peakuuu. 3akon ['ecca u ero
cieactBusa. CraHzapTHble TEIUIOTHI 0Opa3oBaHUsA W cropaHus. OOpaTuMble U HeoOpaTHUMble
npoueccsl. @OpMyIMpoOBKa U MaTEMATHYECKOE BBIPAKEHHE BTOPOIO Hayajga TEPMOJUHAMHUKU.



[Tonsitrie 00 sHTpornuu. [ToHsITHE O TEpMOIMHAMUYECKUX TOTEHIIMAIAX. JHEprus [ enpbMrobia.
Oueprus ['n66ca. Mcnonp30BaHne 3TUX YHEPTHA U1 ONPEEIICHUs HAlIPaBIEHHOCTHU MIpoIecca.

@DopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA 1O TeMe, MPUMEHSEMBbIE O00pa30BATEIbHBIC
texHojoruu: CamocrostenbHas padota. JlabopaTtopHoe 3aHsTHE - 1abopaTopHas pabora.

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroroBka k nmaboparopHoii padore "Peaknnn moHHOro oOMeHa" - OTBETHl Ha KOHTPOJIbHBIC
BOIPOCH! (HAIMCAaHUE TEOPETUYECKOW YaCTH OTUeTa) METOJMYECKHX YKa3aHUM; MOATOTOBKA K
SKCIIEPUMEHTANILHOM YyacTH paboThl. BeInogHeHe KOHTPOIbHON PaOOTHI.

Tema 5 OxkucnumenbHo-60cCmMaHo8UmMenvHble U INeKMpPOXUMULECKUE NPOYECChl.

Conepsxanne Tembl: OKHCIUTENBbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBuuBanue
OBP. Tunmst OBP. O6mme cBoiictBa MeTauioB. DOpMbl HaXO0XACHUS METAJIOB B MPHUPO/IC.
dusnueckue cBoiicTBa MeTauioB. Kpucramnmueckas pemerka MetamioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTayyioB. Pa3nuuue B CTPOCHHHM BHEIIHETO SHEPreTHYECKOr0 YPOBHS Yy METaUIOB U
HEMETAJJIOB. ATOMBI METAJJIOB TJIABHBIX M MOOOYHBIX moarpymi.llogydenne mMeTamioB U3 ux
coequHeHUN. XHUMUYECKHE CBOWCTBA METAJUIOB. ODJEKTPOXUMHYECKHH psijie HaIpsOKEHUH
METaJIJIOB. 3HAUYE€HHWE METAJJIOB B >KM3HHM YE€JIOBEKa. ODJIEKTPOJHbIE MOTEHUUAIbl. MexaHu3M
BO3HUKHOBEHHUS DJIIEKTPOJHOTO TMOTeHnuana. Bomopomueiii snextpoa. Psn cranmapTHbIX
ANIEKTPOJIHBIX TOTEHIMAIOB MeTaioB. [anmpBanmyeckuit snemeHt. Omnpenenenue IC
rajibBaHnueckoro siementa Jlanuans-Axkobu. Konuentpauumonusie memnu, pacder I/AC mo
dopmyne Hepucra. Koppo3us meramnoB. Buasl koppo3uu. AHOIHBIE M KaTOJHBIE MPOIIECCHI,
MPOTEKAIOIIUE MTPU IEKTPOXUMHUUECKON KOPPO3UU METAIJIOB. BOmpockl AK0I0THH, CBA3aHHbBIE C
KOppo3uel MeTaioB. Mepsl 00pbOBI C KOPPO3HEH: aHOHOE MOKPHITHE (OIIMHKOBAHHOE JKEIE30),
KaTOJHOE TOKpBITHE (IyxkeHoe xene30). [IporexkropHas 3ammra. Onextponu3. CyHIHOCTh
AIIEKTPOJIN3a. DIJIEKTPOJIU3 PaCIUIaBOB M PACTBOPOB. DJIEKTPOJU3 C HEPACTBOPUMBIM AHOIOM.
3akonbl Dapanesd. [IpakTuueckoe npUMeHEHUE IIEKTPOIU3A.

@opMBI U METOABI MPOBEACHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30BaTeIIbHBIC
TexHoJoruu: JIeKIIMOHHBIE 3aHSATHUS: aKTUBHAsl JIEKIHs C WCIOJIb30BaHUEM IIPE3CHTAIIUU.
CamocrositensHas pabot. JlaboparopHoe 3aHsiTHE - TabopaTopHas padoTa.

Bunsl camocTosTensHOW MNOATOTOBKM CTYAEGHTOB 1Mo TeMe: PaGoTta ¢ snuTepaTypoil.
[TonroroBka k nabopatopHoil paboTe "DnekTponus3" - OTBETbl Ha KOHTPOJIbHBIE BOIPOCHI
(HamucaHWe TEOPEeTUYECKOW YacTH OTueTa) METOAMYECKHX YKa3aHWi; TOJArOTOBKa K
AKCIIEPUMEHTAJIbHON YacTu padoT. BelnoiHeHNe KOHTPOIBHOU paboTHl.

5 Mertoauyeckne ykKazaHusi AJdsi OOYYAIOIIMXCH MO M3YYEHHI0 M Ppeaju3aluu
AUCHUILIMHBI (MOZYJIs1)

5.1 Meroanyeckne peKOMEHZANMHM O0YYAalIIMMCH 10 M3YYeHHI0 IMCHUIVIMHBI W TIO
o0ecne4eHn 0 CaMOCTOoSITeIbHOM padoThI

CamocrosiTenbHast paboTa BKIIIOYaeT paboTy ¢ y4eOHOM M HaydyHOM JuTepaTypoil mpu
MOJATrOTOBKE K J1aOOpaTOpHBIM paboTaM, JIEKIMSIM U K 3Kk3aMeHy. CamocrosTrenbHas pabora
NPOBOTUTCS C TIENBIO: CHCTEMAaTH3allMd W 3aKpeIUICHUs, YIIyOJIeHUS ¥ pacIIupeHus
TEOPETUYECKNX 3HAHUH U MPaKTUYECKHX YMEHUH, NpuoOpeTaeMbIX CTYIEHTaMH B XOJIe
AyIUTOPHBIX 3aHATHH, (OPMHUPOBaHUS YMEHHI HWCIOJIB30BATH CIEIHUATBHYIO JIUTEPATYPY;
pasBUTHs TO3HABATEJIBHBIX CIIOCOOHOCTE M AaKTMBHOCTH oOOydaromuxcs; (OopMHUpPOBaHUS
CaMOCTOSITEIFHOCTH MBIIIICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
camMopealM3alluy; pPa3BUTUS MCCIENOBATENbCKUX yMeHMH. CamocTosTenbHas paboTa mpu
W3YyYEHUH JUCIUIUTIHBI TTOIpa3IeNsieTcsl Ha TpY BHIA: 1) ayauTopHasi caMoCTosITeNIbHas paboTa
(BBITIOJTHEHWE J1a0opaTOpHBIX paboT); 2) caMocTosATeldbHas paboTa TMOA  KOHTPOJEM
npenogaBaresns (TUIaHOBBIE KOHCYJIBTAIIMH, 3a4€T); 3) BHEAyJAUTOPHAs CaMOCTOSITE/IbHAs paboTa



OpY BBIIIOJHEHUH CTYACHTOM JIOMAIlHUX 3aJaHWi Y4eOHOro W TBOPYECKOTO XapakTepa
(moAroToBKa K JIEKUUSAM, MHAMBUAYaJbHbIE pabOThl MO OTAEIBHBIM pa3jieiaM COAEp)KaHUs
JTUCLIUTUTMHBL, TIOJTOTOBKA K 3a4ETy).

Jl1sl TOArOTOBKY K JIAOOPATOPHBIM 3aHATUAM HEOOXOIMMO HUCIOJIb30BaTh METOJINYECKHE
yKa3aHUsl K BBINOJHEHHUIO JTAOOpaTOpHBIX paboT. Kaxaplil paszzgen METoAMYecKHX yKa3aHWN
3aKaHYMBAETCSl IEPEUYHEM KOHTPOJIBHBIX BOINPOCOB, HAa KOTOpPblE HEOOXOAMMO OTBETUTh
NUCHbMEHHO M O()OPMHUTH B OTYET B BHJIE TEOPETUYECKOH TJIaBbl K KOHKPETHOW J1a00paToOpHOM
pabote (I'maBa 1 TeopeTrnueckas 4yacTs).

CTyaeHT 3aumaeT 0T4eT WHANBUYAIbHO.

JIOoIyCKOM K BBIIIOJIHEHHS JIAOOPATOPHBIX PalOT SIBJIAETCS IPOX0XKICHUE HHCTPYKTaXKa 110
TeXHUKe Oe3omacHocTH (1-e 3aHsATHEe) U 3HAaHHE TEOPHH U X0Ja dKcrepuMeHTa. CTyIeHT TOJKEeH
ObITh FOTOB K KaXJAOMY 3aHSTHIO - BBIIOJHSET TEOPETUYECKYIO YacTh M 3allMINAeT ee Mepes
IPOBEICHUEM IKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JIaGopatopHas paboTa BBINOIHAETCS CTYAEHTOM B ayAUTOpUH. Pe3ynbTarel 1abopaTopHOM
paboTel oQopMISIIOTCS B BHUAE OTAeAbHOM InaBbl (['maBa 2 DOKcrnepuMeHTalbHAs 4YacTh).
OKcliepUMEeHTallbHasl 4YacTh BKJIIOYACT XOJ PabOThl, Pe3yibTaThl ONbITa (IIOJTBEPH KAAIOTCS
XUMHYECKHMH PEAKIUsIMH, pacyeTaMu ), HaOJIIOICHUS 1 BHIBOIBI.

JIaGoparopHas paboTa pa30oUBaeTCsi Ha HECKOJIBKO HTAIIOB:

| - Kamepasnbhblii 9Tan 1 (I1aHupoBaHuUE) - a) MOCTAHOBKA LeJIeH U 3a71a4 paboThl, M000p
JUTEpaTyphl U HANHCAHUWE TEOPETUYECKOH 4YacTH OTYeTa, C MCIOJIb30BAHUEM KOHTPOJIBHBIX
BOIIPOCOB 110 TeMe; O) COCTaBl€HME IUIaHA padOThl (MPEAYCMOTPEHHOTO METOIMKOi); B)
HOJIy4EeHHUE JI0MYCKa K BBIITOJHEHHIO Ja00paTOpHOIl paboThI.

Il — Kamepanbublii 3Tanm 2 (3KCHEPUMEHTAIbHBIN) — a) BBINOJIHEHHE pPadOT
(mpeayCMOTpPEHHBIX METOJIMKOMN); 0) 00paboTka pe3yabTaTOB AHAIUTHYECKOTO OIpeaeTIeHHS
(BBIpa’k€HUE PE3YJIbTATOB YEpe3 KOJ-BO, MACCY, KOHIIEHTPALMIO, MAaCCOBYIO JIOJIIO BEIIECTBA U
Ip., COINIACHO METOJHMKE); B) NMPOTOKOJMPOBAHHE HAOMIOJCHUH, (HOpMYIMpPOBKA BHIBOJOB; T)
MOJIrOTOBKA OTYETA.

Il — 3amuTa oTyeTa (MHAMBUAYAIIBHO).

KoHTpoabHbie BOMPOCHI IS CAMOCTOSITEIbHOI OLIEeHKH Ka4ecTBAa 0CBOEHHs y4eOHO0i
AUCHMILTUHBI

Yro takoe okcuabl? Kak ux kmaccuuuupyroT o XMuMHUYECKUM CBOicTBaM?
Urto Takoe ruApoOKCUIbI?
Knaccugukarus ruipokcuIoB.
Urto Takoe OCHOBHOCTh KUCIIOThI, KUCIOTHOCTh OCHOBAHUSA?
Haiite onpenenenue conu. Knaccuduxkanus conei.
Kaxkue KucioTel 00pa3yroT KUCIbIE COTH?
Kakue ocHoBaHUs1 00pa3yroT OCHOBHBIE COIH?
XUMUYECKU PJIEMEHT, aTOM, MOJIEKyIa?
ITpocTsie u cllokHBIE BemecTBa?
. Xumudeckue popmysbl BeIecTB?
. 3aKOH MOCTOSIHCTBA cocTaBa’?
. OTHOCHTENbHASI AaTOMHASI U MOJIEKYJISIpHAsl Macca, MOJIsipHasi Macca?
. [locTosinnast ABorazipo?
. [lepnonnueckwii 3akoH Meneneesa?
. 3axoH I'eii-JIroccaka?
. 3akoH ABoraapo?
. MonspHslit 00beM raza?
. YpaBHenune Kiaiinepona?
. YpaBHeHue MenneneeBa?
. Hannmmre nosHble 31€KTPOHHBIE KOH(DUIYpaLlU aTOMOB 3JIEMEHTOB C MOPSAAKOBBIM
HoMepoMm 17 u 25.
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HanummTe 371eKTpOHHBIE KOH(DHUTYpAIUK aTOMOB XJI0pa ¥ Mapranna u noros Cl” u Mn?",
Hanummure snekTpoHHyto KoH(puUrypaiuio atoMoB ¢ochopa u BaHaaus. SABIstoTCs n
OHM aHayioramu?

Hanummre 351eKTpoHHYI0 KOH(GUTYpaluio OepHUINs U YKaXKHUTE dJIeMeHThI-aHanoru. Kak
U3MEHSIOTCS CBOIMCTBA aHAJIOTOB C YBEIMYCHHEM HOMeEpa repuoa?

[IpuBenute 351eKTPOHHYIO KOHUTypanuio kanus. [Tokaxure, kKak U3MEHSIOTCS CBOIICTBA
3JIEMEHTOB MEPHOA, B KOTOPOM HAXOIAUTCS KAJIUH.

Hanwmmnre snekTpoHHbIe KoHGurypanuu atoMos Fe u F, a Taroxe nonos Fe?', Fe3* u F-.
YKaxkuTe, Y KAKUX U3 HIDKE IPUBEICHHBIX MOJICKYJI XUMUYECKHUE CBSI3U UMCIOT
nossipubid xapakrep: Fz, CO, Ho.

VYKa)xuTe N0CIeJ0BATEIbHOCTh BO3PACTAHUS HJIEKTPUUECKOTO MOMEHTA JUIIONS Y
cesseir: B-N, B-F, B-C, B-O, B-Br.

Omnpeznenute BaJIEHTHOCTH o2 U Gochopa B OCHOBHOM U BO3OYXKIEHHOM COCTOSHUSX.
VKaxnuTe MeXanu3M o0pa3oBaHus cBaseil B none ruapokconus HzO'. Kakyro
BAJICHTHOCTh UMEET KHCIIOPOJ] B 3TOM HOHE?

Kakyto npoctpaHcTBeHHYIO KOHpHTypaiuio uMeroT Mojiekyssl BaClz, PbClz, PbCls, Bro,
AsHz3, HoTe, CF4, GeHa, PCls, SBre? Kakue U3 3THX MOJIEKYIT MOJISPHBI?

OcHoBHBIE CBOMCTBA MPOSABIISAET BBICIIUI OKCH/JI DJIEMEHTA: Cephl, a30Ta, Oapusl,
yraepona?

Kak u3MeHsoTCcsl CBOMCTBA THAPOKCUAOB, 00Pa30BAaHHBIX METaNIaMU TJIaBHOM
noarpynmns! Il rpynmnsl, npu yBenu4eHUU 3apsja siipa aToMoB?

W3menuTcs u cBoiictBa Bemiects B psity NaOH — Mg(OH)2 — AI(OH)3?

UYem 00ycioBIeHA AITIOTPOIHS?

B gewm 3akmrogaroTcst cBoricTBa aM(pOTEPHBIX THIPOKCUIOB?

Uemy paBHA MOJISIpHAST KOHIICHTPAIUS YKBUBAJICHTA, MOJIIpHAs KOHIICHTpaIus u TUTp 20
% pactBOpa cynbdara MarHus?

Kaxoif 06beM pacTBOpa CepHOil KMCIIOTHI INIOTHOCTEIO 1,8 T/cM® ¢ MaccoBoii nomeit
H2SO4 88 % Hamo B34Th I MPUTOTOBIEHUS pacTBOpa KUCIOTH 00bemoM 300 oM,
mwiotHOCTHIO 1,3 T/cM®n Maccoroit moneit H2SO4 40 %?

B BozHOM pacTBope crynenuaro quccoruupyet: K2SOs, KaS, H2S, NaxSOs.

Peakuuu noHHOro 0OMeHa UAYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTtaBbTe MOJIEKYISIPHOE U NTOJIHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHm0: CO3%> + 2H" — CO; + H.0.

Heiirpanenyto cpeny umeer BoaHbli pactBop: NaNOsz, FeSOs, NazS.

KuCIOTHOCTD MOYBBI MOKHO yBeIHUUTh BBeaeHHe pacTBopa: NH4aNO3z, NaNOs, NaCl,
NaxSOs.

Kakwue pactBopsl HazbiBatoTcs 0ydepHbiMu? [IpuBennre npuMepsl.

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

Ha yem ocHOBaH MexaHU3M ACHCTBUSA OyPepHBIX CUCTEM?

[TpuBectu ypaBHeHus i pacueta pH 0ydhepHBIX pacTBOpPOB.

KaxoBo 3nauenue 0ydepHbIx cuctem?

Beruncnuts pH hopmuatHoro 6ydepHoro pactsopa, B 111 KOTOPOTo COAECPKHUTCS 11O
0,IM HCOOH (K = 1,8%107%).

Boraucnute pH aneratnoit OydepHoit cmecu, conepxkaieit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

BoerarcnuTh MONSPHYIO KOHIIEHTPAIIMIO PAcTBOpPa MypaBbHHON KUCIOTHI, eciiu pH = 3, a
Kue = 1,8%10,

I'uaponus npotekaet npu pactBopenuu B Boje: CaBrz, Ba(NO3)2, NaxSOs, AICIz?
Boma. CoiicTBa BOJHL.

OcHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Tpoueccel, mpoTeKaroLue Npu PaCTBOPEHUH, TETIOBON 3((HEKT pacTBOPEHHUS.

Teopust 3AEKTPOTUTUYECKON AUCCOLUALINH.
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Crenenb AMCCOLMALIAH.

CunpHbI€ U ci1a0ble AIEKTPOJIUTHI.

Koncranrta nuccornmaruu. 3akoH paszseaeHus: OcTBaibia.

3aKOH AMEKTPOHEHTPATBHOCTH PAaCTBOPA AIIEKTPOJIUTA.

HoHnHOE npon3BeeHUE BOBI.

Bonopoansiii mokaszaress.

OHeprusl.

BHyTpenusis sHeprusi.

Temnora.

Pabora.

IlepBoe Ha4aI0 TEPMOJUHAMHUKH.

3aKOH SKBUBAJIEHTHOCTHU TETUIOTHI U pabOTHI.

OHTAJIBINS.

TennoBoii 3 PeKT XUMUIESCKOI peaKIuu.

3axoH ['ecca.

OHTponusl.

Bropoe Hauano TepMOAMHAMUKH.

CBoOonHas sHeprus ' nb60ca kak KpuTepuii HaPaBIEHHOCTH MIPoIecca.
CKOpOCTh XUMUYECKOM peaKkIuu. 3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKIuu OT
KOHIEHTPAIIUU PEearupyIOINX BEIIECTB.

KoHcranTa ckopocTH peakiiuu. MoJeKkysipHOCTb U MOPSIIOK PEeaKII|H.
Karanutuueckue peakiuu. [ 'OMOreHHBIN U TeTepOoreHHbINA KaTaius.
3aBUCUMOCThH CKOPOCTH XMMUYECKOU PEaklMK OT TeMIeparypsl. TemmepaTypHas
3aBHCHUMOCTbH KOHCTAHTBHI CKOPOCTH PEaKIIHH.

DHeprusi akTUBAIMU XUMUYECKOM peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCA.
Xumuyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

®dakTopsl, BIUAOIMIME Ha cMeleHne paBHoBecus. [Ipunnnn Jle-Ilarense.
OKHCTUTENbHO-BOCCTAHOBUTENbHBIC peakiuu. [IpuBeanTe mpuMepsl TUTUYHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

PaccTtaBpTe K03 PUIHEHTHI B ypaBHEHHIX, TIPUMEHUB METO/] JIEKTPOHHO-MOHHOTO
6amanca: a) KoCr.07 + HzS + H2SO4 — Cr2(SOs)3 + S + K2SO4 + H20; 6) Ag +
HNO3(kon1) — AgNO3 + NO2 + H20 YkakuTe OKHCIUTENb U BOCCTAHOBUTE!T.
['e pacnonioskeHbl METAJUIBI B IEPUOIMUECKON CUCTEME XUMUUYECKHUX JIEMEHTOB
.M. Menneneena?

KakxoBbI 0COOEHHOCTH CTPOCHHSI aTOMOB METAJIIIOB?

B uéMm paznuune B CTpOEHNUH BHEIIHETO SHEPIeTUUYECKOr0 YPOBHS Y METAJJIOB U
HEMETaJI0OB?

CKONBbKO HapYKHBIX AJIEKTPOHOB UMEIOT aTOMBI METAJUIOB TJIABHBIX U TOOOYHBIX
NOATpyII?

B kakux ¢opmax MOTyT HaXOJUTHCS METAJUIBI B PUPOe?

Kak ycTpoena kpucrammdeckas pemeTka MeTaIoB?

KakoBbl uznueckue cBOMCTBa METAILIIOB?

Kak MOXHO MOTy4UTh METAIJIBI U3 UX COSTUHEHUI?

Kak BenyT ce0st aTOMBbI METAJNIOB B XUMHUYECKUX PEAKIUAX U ToUYeMy?

Kaxkue cBoicTBa — OKUCIUTENEH UM BOCCTAHOBUTENICH — TIPOSIBIISIIOT METAJUIBI B
XUMHYECKHUX PEaAKIHIX?

Pacckaxxute 00 2JIEKTPOXUMUYECKOM Psijie HAMPSHKEHU METaJIOB.
[lepeuncnure peakunu, B KOTOPbIE MOTYT BCTYIAaTh METAJUIBI.

KakoBo 3HaueHnEe METAIIOB B )KU3HH YeJoBeKa?

Brruucnure reMnepaTypy 3amep3anus BoJHOTo pactBopa pruoo3sl CsH10O0s ¢ MaccoBoii

nonent 3%.



97. Beruucnute maccy pu6o3sl CsHi100s, koTopyto cneayet pactBopuTh B 180 r BoIbI, 4TOOBI
MOJY4YUTh pacTBOP ¢ Temieparypoit kunenus 100,1°C.

98. Kaxkoii u3 pacTBOpOB 001a1aeT OOJIBITUM OCMOTHYECKUM JaBJICHUEM: coepskamtuii 0,2
moitb AlCI3 miu 0,2 moss CeH1206 B 1 mm® pactBopa? Crenenb nuccormarnuu AlCl3
paBHa 0,75.

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

100. Boerauciure maccy pu6o3sr CsHi100s, koTopyto ciaeayer pactBoputh B 180 r BoAbI,
4TOOBI MOJIYYUTh PacTBOp ¢ Temneparypoit kunenus 100,1°C.
101. Kaxoit u3 pacTBopoB 001a71a€T OOIBITUM OCMOTUYECKHUM JIaBJICHUEM:

conepxamuii 0,2 Monb AlCl3 mmu 0,2 Mons CeH1206 B 1 am® pacTBOpa? Crenens
nuccormaruu AlClz pasna 0,75.

102. CocraBbTe cXeMy TraJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JIEKTPOAaMHU
ABIIIOTCS MarHueBasi U LIMHKOBAS IJIACTUHKH, OMYIICHHbIE B PACTBOPHI X HOHOB C
aKTUBHOHW KOHIeHTparwen | monw/n? Kakoil Metait sBisieTcs aHOIOM, KaKOi Katogom?
Hanummre ypaBHEHUE OKHCIUTEIBHO-BOCCTAHOBUTENILHOM pEaKkilny, MPOTEKAIoIIeH B
3TOM TaJIbBAHMYECKOM dJIeMEHTE, ¥ Bhrauciaute ero J/(C.

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

104. CraHapTHBIN 21€KTPOAHBIN NOTEHIMANl HUKEN Oouiblie, yeM KoOasbTa.
W3MeHUTCS 11 5TO COOTHOIIEHUE, €CIIH U3MEPUTDH MOTEHIIMAT HUKEIIS B PACTBOPE €ro
nOHOB ¢ KoHIeHTparuei 0,001 MoJb/J1, a MOTeHIMAIBI KOOAIbTa — B PACTBOPE C
koHmeHtpanuei 0,1 Monb/n?

105. Kak mpoucxonut armochepHas Kopposus ctainu? Hanumure 31eKTpoHHbIe
YpaBHEHMsI @aHOJJTHOT'O M KaTOJIHOT'O ITPOLIECCOB.
106. Kak npoucxonut Koppo3us IMHKA, HaXOSAIIET0Csl B KOHTAKTE C KaJMHEM B

HENTPaJIbHOM U KHCJIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPABHEHUE aHOHOTO U
KaToJIHOTO TporieccoB. Kakoit cocTtaB MpoayKToB KOpPO3uu?

107. MeJlb He BBITECHSET BOAOPOA U3 pa3daBieHHbIX Kuciot. [louemy? OnHako, eciau K
MEJHOM IUIACTHHKE, OITYIIEHHOW B KUCJIOTY, IPUKOCHYTHCA IMHKOBOM, TO HA MEAU
HauuHaeTcs: OypHoe BblJieneHue Bogopoaa. OObsCHUTE 3TO sIBIEHHE, COCTABHB
YpaBHEHHUE aHOJHOI'0 U KaTOJHOTO IpoleccoB. Hamummre ypaBHEHNE NPOTEKAOIIEH
XUMHUYECKON PEaKIIHH.

108. K kakoMmy THIy HOKpPBITHI OTHOCATCS OJIOBO Ha cTainu U Ha Meau? Kakue
npolecchl OyAyT NPoTeKaTh MPU aTMOC(HEpPHOI KOPPO3UH Ty KEHHBIX
(0JIOBSIHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTpaIbHOU peakiuu cpeabl 1 298 K?
Hanummure ypaBHEHUE KaTOJHBIX U AaHOAHBIX PEAKLU.

109. [TpuBenuTe mpuMepsl KATOAHBIX U AHOJIHBIX MOKPHITUH /Ui KoOanbTa. CocTaBbTe
YpaBHEHUE KaTOAHBIX U aHOJHBIX IIPOLIECCOB BO BJIIAKHOM BO3/1yX€ U B pacTBOPE
COJISTHOW KMCJIOTHI IPH HAPYIIEHNUH LETOCTHOCTH MOKPBITHS.

110. Hanummre ypaBHEHUs DJIEKTPOIHBIX PEAKIN, MPOTEKAIOIINUX MPU KATOTHOM
3alUTe CTAIbHBIX TPYO.
111. Kakas macca (T) rugpokcuia Kaiausi 00pa3oBaiach y KaTojia IpH AJIEKTPOIIH3e

pactBopa K2SOs, ecu Ha ocHOBe BbIAETWIIOCH 11,2 11 KMCIOpoa, NU3MEPEHHOTO MIPH H.
y.?

112. Ornpenennure Maccy HUHKA, KOTOPBIA BBIEIUTCS Ha KaTOJE MPHU IEKTPOIIU3E
cynbdara IIMHKa B TeueHue 1 4 npu Toke 26,8 A eciiu BBIXO[ IIMHKA Ha TOKY paBeH 50 %.
113. Kakas macca (r) H2SO4 o6pa3yeTcst 0Kk0JI0 HEpacTBOPUMOTO aHOa MPH

anektponuse pactBopa NaxSQOy, eciii Ha aHOE BBIACISETCS KUCiIopoa oobemoM 1, 12 i
M3MEPEHHBIN NpHU H.y? BrIuncinTe Maccy BeleCcTBa, BhIACIAONMIErocs Ha karoae. Kakue
THUIIBI I[I/ICHepCHI:IX CUCTCM BhbI 3Ha€Te?



114. CocraBpTe cXeMy raJlbBAHUUECKOI'O 3JIEMEHTA, B KOTOPOM 3JIEKTPOJaMHU
SBJISIIOTCSI MarHUEBasl M LIMHKOBAs! IIJIACTUHKY, OIYIIIEHHBIE B PACTBOPBI MX MOHOB C
aKTUBHOHU KOHLeHTparuen | monb/n? Kakoil MeTait siBisieTcs aHOZ0OM, KaKoW KaTooM?
Hanummre ypaBHEHHE OKUCIUTENbHO-BOCCTAHOBUTEIBHOMN peakiiy, IPOTEKAoLIeH B
3TOM TalIbBAHUYECKOM dJIEMEHTE, U Bhrunciute ero J3/C.

115. MarnueByo IJIaCTUHKY OITYCTHIJIM B PacTBOp €ro coiu. [Ipu 3ToM 31nekTpoaHbIi
NOTEHLIMAJ MarHus okasaycs paBeH — 2,41B. Beluncinre KOHIEHTPAUO0 HOHOB MarHus
(B MoJIb/1M).

116. CraHaapTHBINA 3JIEKTPOAHBIN MOTEHIIAN HUKeNs OoJiblIe, 4eM KoOanbTa.
W3MeHuTCs 1M 3TO COOTHOLIEHUE, €CIIM U3MEPUTh IOTEHIMA HUKENS B PaCTBOPE €ro
noHOB ¢ KoHIeHTparmei 0,001 MoIb/1, a MOTeHIMAIBI KOOAIbTa — B PACTBOPE C
koHueHtpanuei 0,1 Mmonb/n?

117. Kak mpoucxonut armochepHast Kopposus ctanu? Hanumure 31eKTpoHHbIe
YPaBHEHMsI aHOJJHOT'O M KATOIHOT'O ITPOLIECCOB.
118. Kak npoucxoaut Koppo3us IMHKA, HaXO/ISAIIET0Csl B KOHTAKTE C KaJMHEM B

HEUTpalbHOM U KHCIIOM pacTBopax. CocTaBbTe 3IEKTPOHHBIE YPaBHEHUE aHOAHOTO U
KaToJHOTO IporeccoB. Kakoil coctaB MpoayKToB KOppO3uu?

119. Menp He BBITECHSET BOAOPO/ U3 pa30aBieHHbIX KUcIoT. [Touemy? OqHako, eciau
K MEJTHOM IIACTUHKE, OMYIIEHHON B KUCIOTY, IPUKOCHYTHCSI LIMHKOBOM, TO HA MEU
HauuHaeTcs: OypHoe BbljeneHue Boaopoaa. OObsCHUTE 3TO SBJICHHE, COCTABUB
ypaBHEHHE aHOJIHOTO U KaTOAHOro IpoueccoB. Hanummure ypaBHeHUE npoTeKaromien
XUMHUYECKON peaKIuH.

120. K kaxomy THIy TOKpBITHI OTHOCATCS OJIOBO Ha cTaiu U Ha Meau? Kakue
npoleccsl OyAyT NpoTeKaTh NpU aTMOC(HEpPHOI KOPPO3UH Ty KEHHBIX
(0JIOBSIHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTpaIbHOU peakiuu cpeasl 1 298 K?
Hanummre ypaBHeHHE KaTOAHBIX U @HOJHBIX peaKIuil.

121. [TpuBenuTe mpUMephl KATOAHBIX U AHOJIHBIX MOKPBITUH It KoOGanbTa. CocTaBbTe
YPaBHEHHE KAaTOJHBIX U aHOJHBIX MPOLIECCOB BO BJIAYXHOM BO3JlyX€ U B paCTBOpE
COJISTHOM KHUCIJIOTBI IPU HAPYIIEHUU LEIOCTHOCTH MOKPBITHSL.

122. Hanummre ypaBHEHHUs 3JIEKTPOAHBIX PEAKLUH, MPOTEKAIOIINX MTPU KaTOIHON
3alllUTe CTAJIBHBIX TPYO.

123. Kakas macca (1) rugpokcuia Kaiausi o0pa3oBaiach y KaToJia IpU IEKTPOIH3e
pactBopa K2SOs, eciiu Ha ocHOBE BhIAENMIOCH 11,2 11 KMCIOpOia, U3MEPEHHOTO MPH H.
y.?

124, Ornpenenute Maccy IMHKA, KOTOPBIA BBIJCTUTCS Ha KATOJE MPHU AJIEKTPOITU3E
cyibdara I[MHKa B TeueHue 1 4 npu Toke 26,8 A ecnu BbIXOJI IIMHKA Ha TOKY paBeH 50 %.

125. Kakas macca (r) H2SO4 o6pa3yercst 0koJ10 HEpacTBOPUMOTO aHOA IIPH

anekTponuse pactBopa NaxSOa, eciii Ha aHOJIE BBIAETSAETCS KUCIopoa o0beMoM 1, 12 11
W3MEPEHHBIN TP H.y? BeruncnnTe Maccy BEIECTBA, BBIACISIONIETOCs Ha KaTOIE.

Pexomenpauum no padore ¢ JJuTepaTypou

B yueOHBIX MOCOOMSAX, yKa3aHHBIX B OCHOBHOH IUTepaType B TOM MM HHOH Mepe
PacKpbBITO COJEpKaHUE LIEHTPAIbHBIX TEM HacTosel padodeil mporpammel. [loMmumo u3zydenus
OCHOBHOM JIUTEpaTypbl IO JHUCLMIUIMHE «XHUMHUS», CTYACHTY PEKOMEHIYETCS HU3Y4YUTh
JIOTIOJIHUTEIIBHYIO JINTEPATYPY

5.2 OcobeHHocTH opraHu3anmuu OOYYeHHUs] MJI JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310POBbsI U HHBAJTUI0B

[Tpu HeoOx0MMMOCTH 00YYAIOIMMCS U3 YUCIIA JIUI] C OTPAHUYEHHBIMA BO3MOXKHOCTSIMU
3I0POBbsI 1 MHBAJIUIOB (110 3asIBJICHUIO 00YYaIOLIerocs) Mpe0oCcTaBisieTcs yueOoHas



uH(pOpMaIUs B JOCTYIHBIX (pOpMaxX C yI€TOM MX UHAUBUAYAIbHBIX ICUXO(PU3HUECKUX
0COOEHHOCTEM:

- JUIS JIULL C HAPYIIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUeHHbIM IPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTa; WHMBU]lyaJIbHbIC KOHCYJIbTAIllUU c MPUBJICYCHUEM
TUdI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIC 331aHUSI, KOHCYIbTAIMH U JP.

- JUIsL JIUIT C HAPYIIEHUSIMU CITyXa: B TIeyaTHOU hopMme; B hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUJlyaJIbHbIE KOHCYJbTAllUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAIbHbIE
3a/1aHMsl, KOHCYJbTALUU U JP.

- 17151 JIUI] C HAPYIIEHUSIMU OMIOPHO-JIBUTATEIILHOTO armapaTta: B ne4atHoit oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 ®oH OLEHOYHBIX CPEICTB JJIf MPOBEAEHUS TEKYIIEero KOHTPOJISI U MIPOMeKYTOYHOMI
arTecTalMu 00y4aroIMXCH M0 JMCUMILIHHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu PI'OC BO pans arrectanmuu 0OydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
JTUCIUILIMHE (MOJIYJI0) CO3/aHbl (JOH/IBI OLIEHOYHBIX CPeICTB. THUIIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepualibl, OINPEIACIAIONIME MNPOUEAYPhl OLECHHUBAHUS 3HAHWM, YMEHHUU H
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE /ISl OLIEHKH 3HAaHUH, yMEHUH, HAaBBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBaTebHON MTPOrpaMMBl, MpeAcTaBicHbI B [Ipunoxkennn 1.

7 Y4yeO6HO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecnievyeHue TUCHUILIMHBI (MO1YJIs1)

7.1 Ocnoenas rnumepamypa

1. Pocun, U.B. OOmas u Heopranuueckas xumus. OOmas XuMus : ydeOHUK /
W. B. Pocun, JI. [I. Tomuna. — Mocksa : M3natensctBo FOpaiit, 2026. — 426 c¢. — (Bsicmiee
oOpaszoBanue). — ISBN 978-5-534-19149-3. — Tekcrt : anexkTtpoHHbld // OOpazoBaTenbHas
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/583253 (mara oOpaiieHus:
19.05.2026).

2. Tymukun, E.W. OOmass u HeopraHuveckas XuMHs : Yy4eOHHK [uii BY30B /
E. W. Tynukun. — 2-e u3a., uctp. u fon. — Mocksa : U3narensctBo FOpaiit, 2026. — 419 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-17910-1. — Tekct : SIEeKTpOHHBIA //
Oo6paszoBatenpHas mnardpopma FOpaitr [caiit]. — URL: https://urait.ru/bcode/584951 (nara
obparmienus: 19.05.2026).

3. Tynuxun, E. U. Xumus metamnoB: yueOHuk s By3oB/ E. W. Tynukun. — 2-e
u3n. — MockBa : MszmarensctBo [Opaiit, 2026. — 93 c.— (Bricmee oOpa3oBaHue). —
ISBN 978-5-534-19936-9. — Tekct : snekrponHslii // O6pazoBatenbHas miuatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/589873 (nara obpamenus: 19.05.2026).

7.2 Jlonoanumenvhas numepamypa

1. bopucos, A. H. Aranmutuueckass XuMus JJIA TIeAaroroB. PacyeTsl B KOJIMUYECTBEHHOM
aHanmu3e : y4eOHUK U mpakTukyMm Juis By30B / A. H. bopucos, U. FO. Tuxomuposa. — 3-e usn.,
ucnp. u gon. — Mocksa : M3mparensctBo FOpaiit, 2025. — 153 ¢. — (Briciiee oOpa3oBanue). —
ISBN 978-5-534-09281-3. — Tekct : snekTpoHHBIN // OOpa3zoBarenbHas muatdopma HOpait
[caiiT]. — URL: https://urait.ru/bcode/560832 (nata oopamenus: 01.09.2025).

2. Ps6os, B. JI. Xumus nedtu u raza : yue6Hoe nocobue / B.J[. Psi6os. — 3-e uzn., ucnp.
u jgorn. — MockBa : UH®PA-M, 2026. — 311 c¢. — (Bsicmee obpazosanue). — DOI



10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : oanekrponnsid. - URL:
https://znanium.ru/catalog/product/2235470 (nara oopamenus: 12.03.2026)

3. Crack, H. ®. CrnpaBouHHK 110 00I1IeH U HEOPTaHUYECKON XUMUH : YICOHUK JUIs BY30B /
H. ®. Ctace. — 4-¢ uszn. — Mocksa : M3natensctBo FOpaiit, 2025. — 92 c¢. — (Bsicuee
obpaszoBanue). — ISBN 978-5-534-00904-0. — Texkcr : snexkrponHblii // OOpazoBaTenbHas

miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/561284 (mara oOpareHus:
19.05.2026).

4. Tynukun, E. 1. Xumus B ctpoutenscTBe : yueOHUK s By30B / E. W, Tynukun. — 2-
e u3n., uchp. U jgom. — MockBa: M3marensctBo [Opaiit, 2026. — 180 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-04152-1. — Tekct : snexkrpoHHbId // OOpa3zoBarenbHas
wiatpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584882 (mata oOparienus:
19.05.2026).

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',

eKn0ouan npogheccuonanvHvle 0a3vl OAHHBLIX U UHQOPMAUUOHHO-CHPABOYHbBIE
cucmemsl (npu HeodXO00UMOCMU):

1. OGpasoarensHas miathopma "FOPAUT"

2. DnextpoHHO-OMOMMoTeuyHas cucrema "ZNANIUM.COM"

3. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - Pexxum
nocrymna: http://oaji.net/

4. Ilpesunentckass Oubnmoreka wuM. b.H.Empnuna (06a3a JaHHBIX —pa3IMYHBIX
npodeccnoHabHBIX o0acteil) - Pexxum moctyna: https://www.prlib.ru/

5. Hudopmanmonno-crnpaBounas cucrema "Koucynprant Ilmoc" - Pexum poctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJs]) W IepeveHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYHIECTBJIEHHMH 00pa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIOYAas epeYeHb NPOrpaMMHOro odecreveHust

OcHOBHOE 000pYIOBaHUE:

e [IpoekTop

e AxBaauctiisitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

e llonomep N-500 Ga3oBsIit

e [IIkad cym-siit CHOJI 58/350(31€KTpOH. ,cTajab,BEHT-P)
IIporpamMmHOe 0OecricUeHHE:

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITNU

20.03.01 «Texnocdep
Hast 0e30I1aCHOCTH)
(B-TB)

OIIK-1 : CnocoGeH y9uThIBaTh COB
pEMEHHBIE TEH/ICHIIUU Pa3BUTHS TE
XHUKH U TEXHOJIOTHH B 00J1aCTH Te

XHOC(epHOIT 6e30acCHOCTH, U3MEP
UTEJBHON M BBIYMCINTEIBHON TEXH
WKH, UTHQOPMALMOHHBIX TEXHOJIOTH
{ IpY pelIeHNU TUTIOBBIX 337124 B O
Omactu IpoQecCHOHANBEHON AeSTeN
BHOCTH, CBSI3aHHOH C 3alLIUTON OKp

yKaromen cpeapl 1 o0ecTiedeHIEM

6€3011acCHOCTH YeIIOBEKa

OIIK-1.1k : Ucmiomp3yeT MeTOIp MaTeMaTHIECK
OT0 ¥ CTaTUCTHYECKOTO aHaIN3a JUI MOAEINPOB
aHUS M OLICHKH PUCKOB B cepe TeXHOCHEepHOit
0€3011acCHOCTH; BBINIOJIHSIET pacYEeTHBIE U AHAITUT
WYECKHUE IPOLETyPHl, CBSI3aHHBIE C (PU3UKO-XUM
WYECKUMHU MPOLIECCaMu B TeXHOC]EpE; TPUMEHS
€T COBPEMEHHbBIC BEIYUCIIUTENLHBIE TEXHOJIOTHH
IUISL PELeHUs 3a/1a4, HAIIPaBJICHHbBIX HA OXPaHy
OKpYy>Karomiel cpeabl u obecriederre 6e30macHo
CTH YeJoBeKa

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4dac, €CJIU IOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 GBAaYTCHO», KYAOBJICTBOPHUTCIIBHO», «XOPOLIO», «OTJ'II/IIIHO))).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTCILHOMN OICHKHW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYHUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlEHUBAHUS IVIAHUPYEMbIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-1 «CnocoOeH yuuThIBaTh COBPEMEHHBIE TEHICHIIMU PAa3BUTHUS
TEXHUKU ¥ TEXHOJIOTUH B 00J1aCTH TEXHOC(HEPHOU Oe30MacCHOCTH, U3MEPUTEIBHON U
BBIYUCIUTENbHON TEXHUKH, NH(POPMAIIMOHHBIX TEXHOJIOTMH NPU PELIEHUHU TUIIOBBIX 33]a4 B
o0act nmpodeccHoHANTBHON AesITeTPHOCTH, CBSI3aHHOH C 3alIUTON OKPY)KAOIIEH CpeIbl U
oOecrieyeHreM 0€30IacHOCTH YEJIOBEKa»

Tab6numa 2.1 — Kputepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Kon u popmynmpoBka nHANKAT
opa JOCTUKEHHUS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHNBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-1.1k : Ucnonms3yeT MeTo
bl MATEMATHUYCCKOI'O U CTAaTUCT

HMYECKOTO aHaJIN3a /ISl MOJCITH

POBaHUS U OLIEHKH PUCKOB B C
epe TexHochepHor 0e30macHOC
TH; BBITIOJHSIET pacUYCTHBIC U aH
ANTATHYECKUE MPOLETYPHI, CBSI3

aHHBIC ¢ (PUIUKO-XUMUICCKUMU
mporieccamu B TexHochepe; mp

UMECHSIET COBPEMEHHBIC BBIYUCIT
HUTCIIBHBIC TCXHOJIOTHUH JJIA PEIIT
CHUA 3aJ1a4, HAIIPABJICHHBIX Ha

OXpaHy OKpY>KarollleH cpepl U

obecreyenne 6€30MaCHOCTH ue

JIOBEeKa

(yHIaMEHTAIBHBIX Pa3/Ie0B XU
MHH B 00beMe, HEOOXOIUMOM [T
JI1 OCBOEHHUS XUMHUYECKUX OCHO
B [IPU PEIICHUU NMPOHecCHoHa

0OBSICHAET: COCTaB, CTPOCHHUE U
XHUMHWYECKHUE CBOMCTBA KUCIIOT,
OCHOBaHHH, OKCHIOB, aM(poTep
HBIX COCIUHEHHH, COJICH; aTOM
HO-MOJIEKYJISIPHOE YUEHHE; CTP
OCHHE aToMa; MEPUOIUUECKYIO0
CHUCTEMY BJIEMEHTOB; TEOPHIO P
aCTBOPOB; OCHOBHBIE 3aKOHOME
PHOCTH IPOTEKAHUSI XUMHYECK
HX MPOLIECCOB; KUCIOTHO-OCHOB
HBIC U OKHUCJINTCIIBHO-BOCCTAHO
BUTEJILHBIE CBOMCTBA BEIIECTB

JlesaTh IPOCTEUIINE OIIEHKH U
pacyeThl 171 aHaTu3a XUMHYEC
KHUX SIBJICHUH B UCIIOJIb3YEMOH a
mapaType ¥ TEXHOIOTHIECKUX

PesynbTarel 00yueHus O JUCIUILTUHE
Ko | Tmu
Il II
pe | pe
3- | 3-
Ta | Ta
Pl 3H
1 aH
ne
BHBIXD 3a1a4
v
PI | me
2 HH
e
rporeccax

aHAM3UPYET MPOCTHIE BEIIECTB
a ¥ HCcCIeayeT XUMUIECKUE TIPO
1I€CCHI UCITOJIb30BAHUEM CTaHIa
PTHBIX METOAMK; OOBSICHIET XU
MHYECKHE CBOMCTBA aTOMOB B 3
aBHCHMOCTH OT CTPOCHUS UX DI




EKTPOHHBIX 000JI0YEK; TPOBOAN
T pacueThl KOHLIEHTPAUH pacTt
BOPOB Pa3INYHBIX COEANHECHUH,
OTIpeeTIsIeT N3MEHEHUE KOHIICH
TPy IPHY NPOTEKaHUU XHUMHU
YECKUX PEaKnuii; onpenemsieT T
€PMOJMHAMHUYECKUE XapaKTepH
CTHKH XUMHYIECKUX PEaKIni U
PaBHOBECHBIE KOHIICHTPALIUU BE
IIECTB, IPUMEHsIeT npuHIHmI Jle
-lllaTenpe K XUMUYECKUM PaBH
OBECHUSIM; HCIIOJIb3YeT BEINYUH
bI KOHCTAHT JAMCCOIMAINHN JIJIS
XapaKTEePUCTUKH CHIIBI 3JIEKTPO
JIMTa; COCTABISIET YPaBHEHUS O
KHCIIUTENBbHO-BOCCTAHOBUTEIBH
BIX PEAKI METOJIOM 3JIEKTPOH
HO-MOHHOTO OajaHca; coOCTaBIIs
€T IEKTPOXUMHUYECKHE CUCTEM
BI; COCTABIIICT ypaBHEHHS peak
LU 3IEeKTPOJIM3a PaCTBOPOB U
PacIUIaBOB COJIEH; BBINOIHSET P
ACUCThI DJICKTPOAHBIX MMOTCHIIUA
JIOB, 3JIEKTPOABUKYILEH CHIIBI (
3.]1.C.) TAIbBAaHUUECKUX dJIEMEH
TOB.

PIl

Ha | BeImOIHEHNS OCHOBHBIX XMMHUY
BbI | €CKHX na6opaT0pHHx ornepanu

K u

BBINOJIHAET OCHOBHBIE XUMUYEC
Kue 1abopaTopHbIe ONepalnmy;
ofpeJieTIeHUe COCTaBa, mapamer
POB ¥ CBOHCTB XUMHYECKUX CHC
TeM, 0€301acHOTO OOpaIIeHHs ¢
XUMHUUYECKHMHU MaTepUaiaMH C
YYETOM UX (PU3MIECKUX CBOUCT
B.

Ta6J'II/IL[a 3aIIOJIHACTCS B COOTBETCTBUU C pa3JiCsiOM 1 Paboueii nporpamMmbl TUCHUIIIIMHBL

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tab6muma 3 — [lepeyeHb OIIEHOUHBIX CPEACTB MO IUCIUILIAHE (MOIYITIO)

KoHTponupyemsle miiaHupyemMble pe3
YIIbTaTHl 00y4eHUs

Kontponupyemsbie Tembl 1
HUCLUTUIMHBI

HaumeHOBaHME OIEHOYHOTO CPEJICTBA U TP
encrasienne ero B POC

. IMpomexyrouHas at
Texymmii KOHTPOIIb

TecTalus
3aouHas popma oOydeHus
P/l 3HaHue : QyHAAMEHTAIbH
BIX pa3/ieoB XuMuH B 00b | 1.1. Beenenne B ancnumn | CoOecenoBanue Teer
eme, HeoOX0MMOM ISt O | mHy. Kiacchl Heopranmye
CBOGHMS XUMHYECKUX OCH | CKMX COeIMHEHHI Tecr Tecr
OB IIpU peleHny mpodecc
MOHAIIHBIX? 33134
CobecenoBanue Tect
1.2. ATOMHO-MOJIEKYJISIpH
0€ yueHue
Tect Tect




XUMHUYECKUEC MPONECCChI

1.3. Ctpoenue atoma u e | CodecenoBanme Teer
puonndeckas cucreMa Jl.
H. Menneneesa Tecr Tecr
1.4. Teopust pactBopoB. O | CoGecenoBanme Tect
CHOBHBIE 3aKOHOMEPHOCT
1 TIPOTEKAHM XUMHICCKH
X HpOHeCCOB Tect Tect
1.5. OxuciutensHo-Bocer | CoOecenoBanye Tecr
AQHOBUTEJIbHBIE U AJIEKTPO
XMMHYECKHE IPOLECCH Tecr Tecr
P2 YwMenue : nenats npocredt | 1.1. BBeaenue B qucuumni
a A P A JucH Kontponpnas padot
IIve OLCHKHU U pacyeThl 1 | uHy. Kiaccel Heopranmde a Tect
JI aHAJIM3a XUMUYECKUX 1 | CKUX COCTUHEHUI
BJICHHH B MCIIOJIB3yCMON 1.2. AtomHO-MOnekymsipH | KorrponbHas pabot Tect
aNnapaType n TEXHONOTH | o vuepye a
YEeCKHX MpoLeccax
1.3. Ctpoenue aToma u ne
Kontponpnas padot
puonnyeckas cucrema Jl. a Tect
W. Menneneesa
1.4. Teopus pactsopos. O | KOHTpOIBHA pabor | .
CHOBHBIE 3aKOHOMepHOCT | &
W NPOTEKAHHA XUMHMECKH | JTaGopatopas pa6o
Tect
X TIPOIIECCOB T2
KonTponbHas pabot T
1.5. OxucnuTenbHO-BOCCT | g ecr
AQHOBUTEIBHBIE U AJIEKTPO
XUMHUUYECKHE ITPOLIECCHI Jlaboparopuast pabo Tecr
Ta
P3 Hagebik : Beinonnenus ocH | 1.4. Teopus pactBopos. O
OBHBIX XHMUYECKHX 1a00 | CHOBHBIE 3akoOHOMepHOCT | JlaboparopHas pabo Teer
PATOPHBIX OTepaIHiA Y TIPOTEKaHUs XUMHYECKH | Ta
X IIPOIIECCOB
1.5. OKuCIUTENBHO-BOCCT
JlabopaTopHnas pado
AHOBUTEJLHBIE 1 OIEKTPO | Tect

4 Onucanue Npoueaypsl OCHUBAHUS

KadgectBOo copMHpOBAaHHOCTH KOMIICTCHIIMA Ha JaHHOM OJTare OICHUBACTCS I10
pe3ynbTaTaM TeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllUi MPU MOMOIIN KOJMYECTBEHHOUW OIECHKH,
BBIpOKEHHOU B Oaymax. MakcumanbHas cymMma 0ayuioB IO JuUCHMIUIMHE (Momynio) paBHa 100
Oammam.

. OIEeHOYHOE CPEeNICTBO*

Bup yueOHol nesten

CobecenoB | Otuer mo madoparopH Tect k Temam
BHOCTH . Bamaun Utoro

aHHe 0if pabore 1-5
Jlekimn - - - 20 20
JlaGoparopHsie pabo o5 31 ) ) 53
THI
CamocrosTenbhas pa | ) 24 ) 24
0ota
Htoro 25 31 24 20 100

*Qunas popma 00yueHUs



O1eHOYHOE CpeACTBO* *

But yueOHoii nesren CobecenoB | Oruer mo aGopatopH Konrrp Tecr k Temam
BHOCTHU . OJIbHAs Hroro
aHue oif pabore 1-5
pabota
Jlexumn - - - 20 20
JIabopatopHsle pabo o5 8 - - 33
THI
CamocrosTenbHast pa | } 47 - 47
6ota
HWroro 25 8 47 20 100

**3agnas popma o0ydeHUS

. O1eHOYHOE CpesicTBO* **

Bun yuebHolt nesten

CobecenoB | Otuer mo aboparopH | Tect k Temam
BHOCTHU . Hroro

aHue oii pabote 1-5
Jlexun - - 20 20
JlaGoparopHsle padbo 25 8 ) 33
THI
CamocrosiTenbHas pa 47 ) ) 47
6ota
Wror 72 8 20 100

***Ouno-3auHas hopma 00ydeHUs

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

Cymma 6ato
s O1eHKa 110 TPOMEX
YTOYHOIT aTTecTanu XapakTepucTHKa KayecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
O TUCIUILIA "
HE
CTyaeHT 1eMOHCTpHpYeT chOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIIETEHIHiT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITyOOKoe 3HaHue y4eOHOro Matepuana
o191 10 100 «3a4TeHo» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON JIUTEPaTypol, peKxoMe
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HHSIMH, TIPUMEHSICT MX B CHTYAIMSX MOBBIIICHHOMN CII0KHOCTH.
CTyaeHT IeMOHCTPHUpPYeT cHOPMHUPOBAHHOCTh AUCHMIIMHAPHBIX KOMIICTCHIUI: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTENbHBIC OIIMOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHEHUS TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCce 3HAaHUI U yMEHU Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIHH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHo» / Jie KOHTPOJIBHBIX MEPOIIPHATHI JOMYCKAIOTCS 3HAYNTENbHbIE OIIMOKH, TPOSIBISETCS O
or 61 1o 75 «yJOBJICTBOPHUTENb | TCYTCTBHE OTJEIbHBIX 3HAHMI{, yMEHHIA, HABBIKOB [0 HEKOTOPBIM JUCLUILTMHAPHBIM K
HO» OMIICTEHIMSAM, CTYACHT HCIBITHIBACT 3HAUYUTENbHbBIC 3aTPYJHCHHUS IIPH OTNEPHUPOBAHN
Y 3HAHHUSMU U YMEHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
e 3auTeHoy / V cryneHrta He chOPMHUPOBAHBI AUCLMILIMHAPHBIE KOMIECTCHIINH, IPOSBISIETCS HEI0C
or 41 10 60 «HEYJIOBJIETBOPUTE Y OpMHpOBA P > 1P
TaTOYHOCTb 3HAHMIl, YMEHHI, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JlucuuniHapHble KOMIIETEHIIMH He copMHupoBaHbl. [IposBiseTcs mojaHoe WK Tpak
ot 0 110 40 «HEYIOBJIETBOPUTE o o
IEHOY» THYECKU ITOJHOC OTCYTCTBUE 3HAHUHU, YMEHUHU, HABLIKOB.

S IlpumMepHbIe OLIECHOYHBIE CPEeACTBA

5.1 IlpumepHBIii epeYeHb BONMPOCOB MO0 TeMaM

1. Yro Ttakoe oxcuapl? Kak ux kimaccuGUIuUpyroT M0 XUMHUIECKIUM CBOHCTBaM?
2. Uto Takoe OCHOBHOCTH KHUCJIOTEI, KUCIIOTHOCTH OCHOBAHHS?
3. Yro Takoe ocHOBHEIE CcOU?




o ok

~

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24,

25.
26.
217.

28.
29.
30.

31.

32.
33.
34.
35.
36.

37.

B gem 3akimoyaroTces cBoiicTBa aM(pOTEpHBIX THAPOKCUIOB?
Kakwue BubI coneit paznuyaror?

UYro takoe peakius HelTpanm3zanuu? Kakue mpoayKThl peakiiuu 00pazyroTcs MpH
peaKku HEUTpaIU3auu?

CdopmynupyiiTe 3aK0H MMOCTOSTHCTBA COCTaBa?

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

YkaxuTe, y KaKUX U3 HUKE MPUBEICHHBIX MOJIEKYJI XUMHUYECKHUE CBS3U UMEIOT
nossipubii xapakrep: F2, CO, Ha

[aiite onpeneneHre BaJ€HTHOCTH.

Kakas anexTpoHHas KOHUTYpaIys aTOMOB SIBJIICTCS YCTOMYIUBOM?

MounsipHast macca BemiectBa? Jlaiite onpeneneHue u npuBeaute GopMyiy pacdera.
MonsipHast Macca 3kBHUBajieHTa BemlecTBa? J{aiiTe onpenenaeHue u npuBeaute Gopmyny
pacuera.

CdopmynupyiiTe 3aKOH SKBUBAICHTOB.

Peakiiuu nonHoro oOMeHa UayT 10 KOHIA B Pe3yJibTaTe 00pa3oBaHus?

JaiiTe onpenenenre CHIIbHBIM U CIa0bIM 3JIEKTPOIUTAM.

Cdhopmynupyiite npunumn Jle-1laTtense.

B 4ém paznuune B CTpPOSHUU BHEIIHETO YHEPreTHYECKOTO YPOBHSI Y METAJLIIOB U
HEMETaJI0B?

Kak ycTpoeHa kpucraiindyeckas perierka MeTaaioB?

W3 npuBei€HHOTO MepeyHs BBIMUIINTE Ha3BaHUS METAJIJIOB, 3AITUIITUTE CUMBOJIBI ATHX
3JIEMEHTOB: OJIOBO, KaIMU, MBIIIbSIK, KO, OJIOBO, TEJLTYp, OapHii, KpUIITOH, MOJIUOAEH,
CEJICH, PTYTh, OepUiUIHiA, O0OP.

UYro Takoe koppo3us? Kakue BUIbI KOPPO3UU Pa3IHUYAIOT?

[Tepeuncnure ciocoObl 3aIMTHI OT KOPPO3UH.

Kakwue peakiiny Ha3bIBarOT OKHCIUTENIEHO-BOCCTAHOBUTENbHBIMU?

Kax naiiTu cTeneHb OKUCICHUSI aTOMa XUMHYECKOTO JIEMEHTa 10 GopMyJie ero
coennHeHus1 ?Kakoil camblil 3J1€KTpOOTpULIATENBHBIN 371eMeHT [leprnoanueckoil cuctemsl
.. Menneneena.

UYro Takoe anexTponus? Kakue BUABI AIEKTPOIN3a pa3audaroT?

CpaBHuTE Npolecchl TUAPOIN3a U AIEKTPOIIN3A.

B Tpu npoOupku, coaepxaiive TOpOIIKA MarHusl, xee3a u cepedpa, 100aBuiIn
OJIMHAKOBBIN 00BEM COJITHON KHCIIOTHL. B kakoi mpoOupke He OyneT HaOI01aThCs
BbIIeTieHHe ra3a? B kakoii mpoOupke peakiivs CTaHeT MpoTekath Oonee OypHo? OTBer
obocHyiiTe.

Yro Takoe xumuueckas KuHeTuka? UTo Ha3pIBae€TCsA CKOPOCTHIO XMMHUECKOM peakiun?
Cdopmynupyiite npasuio Bant-I'odda.

Kakoe cocrosiHue 00paTuMoii peakiiny Ha3bIBaeTCsl XUMUYECKUM paBHOBecuem? Kak ero
CMECTUTB?

Kak yreuku Hedtu npu e€ 100bIYe ¥ TPAHCTIOPTHPOBKE BIUSIIOT HA COCTOSIHUE
OKpYy>Karoleu cpenbl?

KakoB coctaB nedpru?

Kakue gusnyeckue cBOCTBa KOMIIOHEHTOB HEPTH JIeKaT B OCHOBE NIEPErOHKN HepTu?
Yo Takoe OKTaHOBOE YHUCIIO?

Kaxk moBpIIIIatOT OKTaHOBOE YUCIIO?

YpaBHeHHe KOHCTaHTHI paBHOBecHs reteporeHHoi peakiun CuCO3(1)«>CuO(T)+CO2(T)
MMeEET BU/T .

[Ipu HapylI€eHUN HUKEJIEBOrO MOKPHITUS Ha JKEJIE3HOM M3JEJIMH B KUCIIOHN cpeie Ha
aHoJie OyIeT MpOoTeKaTh Peakiys, ypaBHEHHE KOTOPOIl UMeeT BU




38. Ilpu paboTe ralbBAHUYECKOTO JIEMEHTA, COCTOSIIETO U3 KaJIMHUEBOTO U HUKEIEBOTO
AJIEKTPOJIOB, IOrpyx)eHHBIX B 0,02M pacTBOpHI UX Cynb(haTOB, HA KaTOJIE MPOTEKAET

39.
40.
41.
42.
43.
44,

45.

peakiusi, ypaBHEHUE KOTOPO UMEET BUJI

[Tpu HapymieHUH OJIOBSIHHOTO MOKPBITHS Ha YKEJIE3HOM U3JEJIMU B KMCIION cpesie Ha
aHoJie OyeT IPOTEKaTh PEAKIUsl, ypaBHEHHE KOTOPO UMEET BUL

YKaKUTe YMCI0 TPOTOHOB U YKCIIO AJICKTPOHOB B spe aToMa 1o Homepom 20.

[To kakOMy ypaBHEHHIO PACCUUTHIBACTCS BEIMYMHA JICKTPOIHOTO MOTEHITHATA JUIs
METaJUIMYECKOT0 3JIeKTpoaa?

Kakoe mokpbITHe MeTasuia Ha3bIBaeTCs aHOTHBIM?

Kakoe IMOKPLITHUEC MCTAJIJIa HA3bIBACTCA KaTOI[HBIM?

BriGepute, kakre METaJUTbl 00pa3yrOT KaTOIHOE MOKPHITHE 110 OTHOIICHHIO K XKele3y
(Mn, Sn, Zn, Ni, Cu)?

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

Kpamxue memoouueckue yxkazanus
KoHnTposibHble BOMPOCH MO3BOJSIIOT MPOBEPUTH CHOPMHUPOBAHHOCTH KOMIETEHLUN Y
CTyJIeHTa TO JUCHUIUIMHE (MCIHOJB3YIOTCS TMPU TMOJYyYEHUH JIOMYCKAa K BBINOJTHEHHUIO
1abopaToOpHOI paboThI, 3alUTE OTYETA U MPU MPOBEPKE YCBOCHHOI'O JIEKIIMOHHOTO MaTepuaa,
JUISL CAMOCTOSITEILHOM OIEHKH KayeCcTBa OCBOCHUSI Y4€OHOW JMCIMUIUIMHBI, MPU MOATOTOBKE K
3a4ery).
[Ipy noucke OTBETOB Ha BOIPOCHI PEKOMEHIAOBAHA OCHOBHAS M JOIOJIHUTEIbHAS
auTeparypa.
Ilxana oyenku

Ornenka

Bbamier
*

Onucanue

CTyneHT NeMOHCTpUPYET COPMUPOBAHHOCTh KOMIIETEHIIMH Ha HTOTOBOM YPOBHE, OOHApy)KHBAET B
CECTOPOHHEE, CUCTEMATHYECKOE H TIIyOOKOEe 3HaHHE YUeOHOTr0 MaTepuaa, yCBOWJI OCHOBHYIO JIUTEP
aTypy M 3HaKOM C JIOTIOJHUTENILHOM JINTEPaTypoil, peKOMEHI0BaHHOH IPOrpaMMOi, yMeeT CBOOOIH
0 BBITIOJTHATH TEOPETHIECKHE U MIPAKTHUECKUE 3a/[aHNs, IPETyCMOTPEHHBIE TPOTrPaMMOi, CBOOOTHO
OIIepUpyeT MPHOOPETEHHBIMH 3HAHUSMIL.

CTyneHT 1eMOHCTpUpPYET COPMHPOBAHHOCTH KOMIIETEHIINH HA CPEJHEM yPOBHE: OCHOBHBIEC 3HAHHS
OCBOEHBI, HO JIOIYCKAIOTCsl HE3HAYNTEJbHBIC OIINOKM, HETOYHOCTH, 3aTPYAHEHUS IIPU aHATUTHIECK
HX Ollepalysix, NepeHoce 3HaHUM U Ha HOBblE, HECTAHIapPTHBIC CUTYAllUH.

CTyZ[eHT JAEMOHCTPHUPYET CC])OpMI/IpOBaHHOCTB KOMIICTCHIIMU Ha 6a30BOM YPOBHE: B X04€ KOHTPOJIbH
BbIX MCpOHpI/IﬂTI/Iﬁ JOIMYCKarOTCA 3HAUYNUTCIIBHBIC OHII/I6I(I/I, TIPOABJIACTCA OTCYTCTBUE OTACIBHBIX 3HAH

Wil 10 HEKOTOPBIM KOMIIETEHIUAM, CTYAEHT UCIBITHIBACT 3HAYUTCIBHBIC 3aTPYAHECHUS IIPU OTICPUPO

BaHWU 3HAHUAMU IIPU UX MEPEHOCEC HA HOBBIC CUTYallUN.

2

CTyZ[eHT JAEMOHCTPHUPYET C(bOpMPIpOBaHHOCTB KOMIIETCHIIMN Ha YPOBHE HUXKE 6a3030r0, MPOSABIIACTC
s HCAOCTATOYHOCThb 3HAHUM.

0

HpOfIBJ’[ﬂeTCﬂ TI0JITHOC WUJI MPAKTHYCCKU MMOJIHOC OTCYTCTBUEC 3HAHUH.

>kI(pI/ITGpI/II/I OLICHKH YCTHBIX OTBCTOB I10 OTJIEILHOM TeMe IUCIIUILINHBI (BCCFO 5 TCM)

5.2 IlpumepsI TeCTOBBIX 3aaHUI

Tect Ne 1 (¢ 0oITHMM M MHOKECTBEHHBIM BADHAHTAMHU OTBETOB)
1. Xumunyeckas popmyia cyiabpuTa KaabIHs

1)CaSOq4
2)CaSO0s
3)CaS
4)Ca2S03
2. NaCl, K2SO4, H3PO4. CkonbKo BeIIecTB U3 MPUBEICHHOM TPYIIIBI OTHOCATCS K COJISIM?

1)0
2)1
3)2
4)3




3. OTMeThTe IpymIy, B KOTOPOH MPUCYTCTBYIOT TOJIBKO KUCIOTHBIE OKCH/IBI

1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO

4)Si02 u N203

4. HepacTBOPUMBIM THIPOKCHIOM H IIEIOYbIO SBISIFOTCS COOTBETCTBEHHO

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

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

3)NaOH u KOH

4)FeS u KNO3

5. lIponykrom B3aumopeiictusa CI2O + H2O siBnsiercst

1)xnopHOBaTUCTas KUCIOTA

2)XJI0pHast KUCI0Ta

3)cosnsiHas KMCIOTa

4)xnopucras KUCJI0Ta

6. Onpenenure MoJieKyisipHyto Maccy coequnenne CaCOs:

1)25

2)50

3)100

4)150

7. BpibepuTe XapakTepUCTUKY COCTaBa MOJIEKYJIbI [IPOCTOTO BEIIECTBA:

1)cocTouT U3 aTOMOB OJTHOTO BHJIA

2)COCTOUT U3 aTOMOB Pa3HOTO BUA

3)coep:KUT TOIBKO JIBa aToMa

4)COnepKUT TONBKO OJIUH aTOM

8. O603HaUYbTE PIEMEHT, KOTOPBIM BXOAUT B COCTAB TJIABHOM MOATPYIIIIbL:

1 )xanbIuit

2)xkenes3o

3)menp

4)pTyTh

9. Onpenenure 4YMCIO BJIEKTPOHOB, KOTOPOE MOXET cojepxkaThcsi Ha f — moaypoBHe
3JIEKTPOHHON 000JI0YKH:

1)7

2)8

3)10

4)14

10. Ykaxxute 4yucio MPOTOHOB B sAZIpe aToMa 1oj Homepom 20:

110

2)20

3)30

4)40

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

1)nepexona anexktpoHa ot A k B

2)CuI1 BNIEKTPOCTATUYECKOTO MPUTSHKEHUS] MKy aTOMaMHU

3)nepekphIBaHUs aTOMHBIX opouTaneir atomoB A u B

4)nepexoja mapsl 1EKTPOHOB OT A k B

12. MoHHas cBs3b OCYHIECTBIISIETCS B PE3YJIbTATE:

1)oOpa3oBanus o01IeH 3TEKTPOHHON NaphI

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

3)cHI1 IEKTPOCTATUYECKOTO MPUTKEHUS MEXTy HOHAMHU

4)cMereHus 3JIeKTPOHHOM Mapbl OT OAHOTO aTOMa K IPyroMy

13. Haubomnpiiee 4rciao HOHOB 00pa3yeTcsi P JUCCOLMALINH STICKTPOIUTA



1)K2S04

2)LiOH

3)H3POg4

4)Al2(SO04)3

5)NazPO4

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

1)Ho: + Se =H»Se

2)Hx+ Cl, =HCI

3)H2 + Br, = HBr

4)NO + 02 = 2NO;

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

1)BoccTaHaBIMBaeTCS

2)[IpUHUMAET JIEKTPOHBI

3)okucisercs

4)0TnaéT CBOU 3JIEKTPOHBI

16. IIpu ss1ekTponm3e BOAHOTO pacTBOpa HUTpaTa KajlMs Ha aHOJIE BbIJEIACTCS:

1)O2

2)NO>

3)N2

4)H>

17. Ilpu anekTpoiin3e pacTBOpa MOAM1a HATpUsl y KaToJla OKpacka JaKkMyca B pacTBOpE:

1)xkpacHas

2)cuHss

3)duoneroBas

4)xénras

18. Bonopon oOpasyeTcst pH 3J1€KTPOIM3e BOAHOTO pacTBOpa:

1)CaCl2

2)CuSOg4

3)Hg(NOs3),

4)AgNOs

19. 3aBUCHMOCTb CKOPOCTH PEAKIIUH OT TEMIIEPATypbl ONIPEAEIAETCS. ..

DIIpaBunom Bant-I'opda

2)[Ipunnunom [Maymu

3)3akonamu Payns

4)IIpasunom Knaitnepona-Menpeneesa

Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOIO THIIA)

1. YcraHoBUTE COOTBETCTBHE MEX]y peareHTaMHM M KPaTKUMHU MOHHBIMU YpaBHEHUSMU
peaxkuuii

A.BaClz n Na;COs3

b. Ba(NOz3)2 u H2SO4

B. CuCl2 u NaxS

1. Ba?* + SO4* = BaSOs

2. Cu**+S* =CuS

3. Ba?" + CO3% = BaCOs

4. Ba?* + S = BaS

2. Bocnonb3yiitech Tabnuueit J.M. MenneneeBa M ycTaHOBHUTE IOCIEA0BATENLHOCTh
BO3pacTaHus 3apsja siipa dJI€MEHTOB:

1)kanwmit

2)HaTpuii

3)pyOunauii

4)akTUHUN

3. YcTaHOBHUTE COOTBETCTBUE MEXKAY CUMBOJIOM 3JIEMEHTA U €TI0 Ha3BaHUEM:!



I'. AnmoMunnii

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. YCTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XMMHYECKOM PEAKIUU U BBIpAKEHUEM
3aKOHA JIEUCTBYIOIIUX MAacC Ui MPSAMON peakluu

Cxema peakuuu: Bripaxkenue 3aKoHa JeHCTBYIOIIMX MacC:
A. CaO(1)+CO2(r)=CaCOs(t) 1. V=K[NO]? [CIJ]
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
CTEIEHH OKHUCIIEHHS a30Ta.

Cxema peakuun

A. PH3 + NO — H3POs+ N>

B. P+ NO2 — P20s+ NO

H3MeHeHUE CTEEHN OKHUCIICHHS a30Ta

1.-2 > +5

2.+3 —>+5
.0—>+5
.2 -0
4 — 42
.2—0

7. YCTaHOBHUTE COOTBETCTBHE MEXAY CXEMOW XWMHUYECKOW pPEaKIMH U BEIIECTBOM-
BOCCTAaHOBHUTEJICM B HEH.

Cxema peakuuu:

A. H2S + O2 — SOz + H20

B. SO3+ KI — I + K2SO3

B. MnO> + HCl — MnCl; + Cl, + H,O

1. MnO2

2.S03

3. H2S

4, Kl

5. HCI

o N bk~ W



8. YKakuTe COOTBETCTBUE MEXAY PEArupyoMMHU BELECTBAMH U COKPAILEHHBIM HOHHBIM

YpaBHEHHEM peakmuu (JIEKTPOJIUTHI MPEICTABICHBI Pa30aBICHHBIMUA BOJHBIMUA PAacTBOPAMH).
OTBeT 3anumnTe B BUJE COYeTaHUs OyKB U UP.

A. Cu(OH)2 + HNO3 —

b. CuClz + K2S —

B. H2S + Cu(OH), —

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 COOTBETCTBHE MEXKIY CXEMOH peakIMd M CMEIICHHUEM PaBHOBECHS IPH

YBEJIMUEHUHN 00bEMA peakMOHHON cMecr. OTBET 3alUIIKTE B BUAC COUYeTaHUs OYKB U 1udp.

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

b. H2 (1) + Se (TB)«> H2Se (T)

B. NHz3 (r) + HCI (r)«<> NH4Cl (1B)

1. [IpakTHuecku He cMeIaeTcs

2. Cmemiaercst BIpaBo

3. CmemaeTcs BIEBO

10. JlaHBl CcXeMbl NIPEBpAICHUM, MPOTEKAIOUIMe B BOJHBIX pACTBOpaX. 3aKOHYHUTE

yYpaBHEHUE pEaKUUM M YCTAHOBUTE COOTBETCTBHE MEXKIY CXEMOW pEaklMu H CYMMOU
K03 (UIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUHU.

A. AgNO3 + NaCl —
b. Be(OH), + CsOH —
B. BaCO3 + H,SO4 —
I'. NaOH + HCI —

ko
o UTA WN

6.
Kpamkue memoouueckue ykasanus
TecTupoBaHre NPOBOAUTCS MPHU 3aBEPIICHUHM HM3YUYEHHUs NPONWJEHHOTO MaTepuana Mo

OTJIeNbHBIM pa3zenam TeM. CyMMapHast OlleHKa [0 MPOHIEHHBIM TECTaM MEePEBOIUTCS B OaljIbl €
COXpaHEHHEM HPOMOPLUH, COINIACHO KPUTEPHSIM OLEHKH (MaKCHUMAlbHBIM Oaul mo cymme
tectoB— 20). Bpems TectupoBanusi, 00biyHO He MeHee 40 MUHYT. Pe3ynbraThl TeCTUpOBaHUS
IIPOBEPSIET NIPENOIABATEIND.

LIxana oyenku

Ornenka Bamel Omnucanne

5 19-20 Brinonaeno 6omee 90 % 3ananuii

4 14-18 Beimosiaeno ot 70 no 89 % 3amanwuii
3 10-13 Beimonaeno ot 50 1o 69 % 3amanuii
2 6-9 Bremmonaeno ot 30 1o 49% 3amanuii
1 0-5 Beinmonneno menee 30%

5.3 Ilpumep 3anaHuil Ha Ja0OPaTOPHYIO padboTy

[Tpumeps! 3a1aHuil 11 1a00paTOpHBIX padboT (11 Bcex GopM 0O0ydeHus):
3aganue 1
IIpencraBbre pazBepHyThlii oTBeT. K 2 ™Mi1 pactBopa cynbdara menu (II) B mpobupke

n00aBbTE TaKOM ke 00BEM pacTBopa eakoro Hatpa. Uto Habmomaere? CocTaBbTe MOJIEKYIISIPHOE
Y MOHHOE ypaBHEHMs peakiuu. Paccmorpure €€ ¢ Mo3uLuii OKUCIEHU-BOCCTAHOBIICHU. MOXKHO
JIM OTHECTH peaky 0OMEHA U 3aMELECHUs K OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIM?



3aganue 2

[IpencraBeTe pa3BepHyTHIA OTBET. B mpoOupky Haneite 4-5 M1 pacTBopa cyibdaTta Meau
(II) u omryctute B HE€ Kycouek kene3a. OcraBbTe MpoOUpPKy B mraThBe Ha 1-2 muH. CocTtaBbTe
YPaBHEHUS PEAKLIMHU U PACCMOTPUTE €€ C TO3ULIUU OKUCIEHUS-BOCCTAHOBIICHHUS.

3aganmne 3

[IpeacraBpre pa3zBepHyThIl OTBET. ONyCTUTE CTEKISHHYHO IIAJOYKy HAa YETBEPTh B
COJIIHYIO KUCJOTYy. BTOpylo mamouky omycTuTe B pacTBOp ammuaka. [logHecute cMOYeHHBbIE
KOHIIBI Majiouek OJu3ko apyr K apyry. Uro Habmiogaere? MOXHO M TOBOPUTH 00 MOHHOM
B3aMMOJIEMCTBUM BELLIECTB B IaHHOM 3KCIIEPUMEHTE?

3aganue 4

[IpencraBbre pazBepHyThId OTBET. B mpoOHpKy ¢ 2 M pacTBOpa THIPOKCUIA HATPUs
HajeiTe 3-4 Karau conupToBOro pactBopa ¢eHondTanenHa. Uto HabmogaeTe? 3areM 100aBbTE
HECKOJIBKO KalleJb COJISTHOM KHUCIIOTHI 10 00€CIIBEUNBAaHUS PacTBOpA.

3aganue 5

[IpencraBbre pa3BepHYTHI OTBET. B mpobupky HaneiTe 2-3 M pacTBOpa XJIOpUAA WIH
cynb(ara nuHKa u 106aBbTe 7-10 Kanens pacTBopa ménouyn. B3donTaiite coaep:;xumoe mpoOUpKH.
Uro nabmromaere? JloOaBpTe B MpPOOMpPKY Takoil ke 00BEM pacTBOpa CepHOW KHCIOTHL YTO
HaOronaere?

3aganue 6

3akMuUTE B METAITMYECKUE MUMILIBI HeOoboi kycouek mena (CaCO3) u mpokanuBaiite
€ro HECKOJIbKO MUHYT HaJ IUlaMeHeM cnupToBku. Ha xakue BemiectBa pasiaraercsd KapOoHaT
KaJIbLIUS IPU HarpeBaHuM? 3aluIlINTe YPABHEHUE PEAKLIUH.

3aganue 7

B otmenpHbIX mpoOupkax uccienyiite oTHoueHue okcuaa kanbims (CaO) k comstHOU
kuciore (HCL) u menoun (NaOH). B uem on pactBopsiercss? Hanuminre ypaBHEHHE peaklUU.
AHanmornuHble OnbITEl mpoBeauTe ¢ okcuaoM Meau (CuQO). ChenaiiTe BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3amanmne 8

[Tomecture B mpoOUpKy HEOOJNBIIOE KOJIWYECTBO KPUCTAJUIMYECKOTO aleTrara HaTpus U
npuseite pactBop cuiibHOM comstHOM kucnotsl (HCL). Ilo xapakTtepHOoMy 3amaxy onpenenure
oOpa3oBaHHue yKCycHOH kucinoTbl. CocTaBbTe ypaBHEHHE peakiuu. KakuMm MeTooM mojiy4yeHa
YKCYCHasl KHCJIOTA.

3aganue 9

[Tpurorosbre 2M (nByMOusAHBIH) pactBop NaCL.

3aganue 10

IIpurorosbre 15% Xnopuna HaTpus.

Kpamkue memoouueckue ykasanus

Pe3ynbpTarhbl, MogydeHHblE B XOJA€ HKCIEPUMEHTa JOJDKHBI OBbITh O(GOpPMIIEHBI B BHJIE
otyeta. CTy/IEHTOM JOJKHBI OBITh TIOJTOTOBJIEHBI OTBETHI HA KOHTPOJIbHBIE BOMPOCHI 110 TEMaM
paboT mpakTHKyMa, perieHsl 3aganus JlabopaTopHoro mpaktukyma (cM. paboudyio mporpaMmmy,
pazaensl: 5.2 CopmepkaHue pa3feiaoB M TEM AUCHUIUIMHBL, 6. MeToauyeckue yKazaHus IO
OpraHu3alii M3y4eHHUs JTUCHMIUIMHBI (Monyns)). Ilpu moucke OTBETOB Ha BOMNPOCHI
PEKOMEHI0BaHa OCHOBHAsI U JIOTIOJIHUTEIbHAS JTUTepaTypa (CIUCOK JUTepaTyphl IPEICTaBIEH B
paboueil mporpamme JUCHUIUIMHBI).

LIxana oyenku

bamnnst
Onenka - Onucanue

CryzieHT 1eMOHCTpUpPYET c(OPMUPOBAHHOCTH KOMITETEHIINH, OOHAPYKHBAET BCECTOPOHHEE, CHCTEM
aTHYeCcKoe U ITy0OKOoe MOHMMaHUe y4eOHOro MaTepuara, MOJHOCThI0 chOPMUPOBAHBI YMEHUS U HaB
BIKHU IIPU BBIITOJTHEHNH Ta00paTOpHOH paboThI, 0hOPMIIEHHH Pe3yIbTaToOB U 3aIIUTE OTYETA MO J1abo
partopHoii paboTe. Bce 3amannst ocBOEHSI.

CTyzeHT 1eMOHCTpHUpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIINH Ha CPETHEM YPOBHE: OCHOBHBIE 3HAHUS
OCBOEHBI, YMEHUS U HABBIKH TIPU BBIIIOJIHEHUH JIA00PAaTOPHOi paboThl, 0YOPMICHHH PE3YJIbTATOB U

3alMTe 0TYeTa 110 JlabopaTopHoi pabote chopMupoBanbl. Bce 3amaHust OCBOCHBI, HO IOIYCKalOTCS

HE3HAUUTENbHbIEC OIHOKH, HETOUHOCTH, 3aTPYAHEHHUSI IPH AHATUTHYECKHUX ONEpaLUsX.

5 4-5




CTyJeHT IeMOHCTPHUpPYeT CHOPMUPOBAHHOCTH KOMIICTCHIIMH Ha 6a30BOM YPOBHE: B X0/i¢ KOHTPOJIBH
BIX MEPOTIPUATHI JOMYCKAIOTCS 3HAUUTENbHBIE OMINOKH, CTYJEHT UCTIBITHIBAET 3HAUUTEIILHBIE 3aTPY
3 2 JHEHUS TIPU TIepeHoCce 3HaHUI Ha HOBBIE MPAKTUUECKUE CUTYaIlMH. Y MEHUS U HAaBBIKH IIPH BBITIOJTHE
HHUU 1a00paToOpHOil paboThl, 0pOopMIICHHN PE3yIBTATOB U 3aLIUTE OTYETa IO J1JabopaTopHOii paboTe ¢
(hopMUPOBAHEI HEMIOJIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITUPOBAHEI BBIBOJ
BL

CryzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIINH Ha YPOBHE HIDKE 0a30BOTO, MPOSIBISIETC
sl HEOCTATOYHOCTh 3HAHUMN, YMEHMH U HABBIKOB

1 0 IIposiBisieTCs MOJTHOE WM MIPAKTUYECKH TOJIHOE OTCYTCTBHE 3HAHUH, YMEHHI U HaBBIKOB

*[1Ikana OLEHKH 10 OTAEIBLHOM TabopaTOpHON PadOTe JUCIUILTAHBI

2 1

5.4 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHMii

IIpumeps! 3a5a4:

3agaua 1.

CocTaBbTe CXEMY YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM pEaKIUU, UAYILEH 10
cxeme

KMnOg4 + H3PO3 + H2SO4 — MnSO4 + H3PO4 + K2SO4 + H2O

3agaua 2.

CocTaBbTe CXEMYy YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METOJ0M
3JIEKTPOHHO-UOHHOTO OajlaHca, MPOTEKAIOLIEro B MIEJI0YHOH cpejie:

KMnOs + KNO> + KOH — KoMnO4 + KNOs3 + H,0

3agaua 3.

CocTaBbTe CXEMY YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METOJ0M
3JIEKTPOHHO-UOHHOTO OajlaHca, MPOTEKAIOLIEero B KUCIION cpeje:

KMnOg4 + H2S + HoSO4 = MnSO4 + S + K2SO4 + H20

3agaua 4.

CocTaBbTe CXEMY YypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METOI0M
3JIEKTPOHHO-MOHHOT0 OajaHca, MPOTEKAIOIIero B HeMTpalbHOH cpeje:

KMnOs+ KNOz + H20 — KNO3 + MnO2 + KOH

3agaua S.

CocTaBbTe CXE€MY TaJlbBAHUYECKOTO JJIEMEHTA, B KOTOPOM JJIEKTPOAAMHU SIBIISIFOTCS
MarHueBass M LUHKOBas IUIACTUHKH, OIYIIEHHbIE B pacTBOPbl MX HOHOB C aKTHBHOM
KOHIIeHTpaned Imonb/n. Kakoli Meraymn sBIs€Tcs aHOJIOM, KakoW karogom? Hamwmmwmre
ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN PEAKIINHU, TPOTEKAIOIIEH B TOM I'aJIbBAHUYECKOM
aneMeHTe, u BerauciuTe ero DJIC.

3agaua 6.

Kaxkas Macca Meu BbIIETTUTCS Ha KaToJie IpH AiekTponnse pactBopa CuSO4 B TeueHuu 14
npu cuie Toka 4 A?

3anaua 7.

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

3agaua 8.

MnotHocts  40% pactBopa HNOs; pasea 1,25 r/ecm®. PaccuutaTh MOJAPHYIO
KOHIEHTPALMIO 3TOTO pacTBoOpa.

3amaua 9.

VYpaBHsiiTe CIEQYIOMYI0 CXEMYy peaKIHMH, HCIONb3ysl METOJ HOHHO-3JEKTPOHHOTO
Oananca. Ykaxurte okuciuteab u BoccraHoBuTenb Ko2Cr07 + HCl — CrCls + Clz2 + KCI + H20.

3agaya 10.

VYpaBHANTE CIEQYIOIYI0 CXEMY PpEaKIMM, HCIONb3ys METOJ HOHHO-3JIEKTPOHHOIO
OanaHca. YKaxuTe OKHCIUTENb 1 BoccTaHoBUTENb. KBrOs + FeSO4 + HoSO4 — Feo(SO4)3 + KBr
+H20.

3anava 11.

Ckonbko rpammos NaOH Hazo B3sTh ay1s npurotosiaenus 0,5 am® 0,02M pactsopa?

3agaua 12.



K 11m3 20% pacTBopa ruapokcua HaTpus, IIOTHOCTh kotoporo 1,22 r/cm®, npubasunu
10 xv3 Bozbl. BBIUMCINTE MPOLEHTHYIO KOHIIEHTPAIHIO TIONY4EeHHOTO PacTBOPA.

3amaua 13.

N3 400 r 20% pactBOpa Impu OXJaXXIE€HUH BbLIEAWIOCHh 50 I paCTBOPEHHOI'O BEILECTBA.
KakoBa MaccoBast 10J1 OCTaBIIErocs pacTsopa?

3anaua 14.

3anuuuTe MeKTPOHHBIE KOHGUrypanuu cieayomux nonos: Cl7; Ca?t; AR, 0%,

3angaua 15.

3anumuTe TNPUBEAEHHBIE HUKE CXEMbI, 3aMEHUB BOMNPOCUTEIBHBIM 3HAK Ha
COOTBETCTBYIOIIMI CUMBOI: TUGPY, OYKBY, 3HakH "+" wmm "-"":

1. Ba’ - 78 — Ba**

2.Br0... % — Br

3.7-28 — Sr**

4,8%+28 — S?

5.Fe?-& — Fe**

Kpamkue memoouueckue ykazanus

3ajaur Mo JUCUHUIUIMHE BBIIAIOTCS KaXIOMY CTYICHTY HHAUBUAYaIbHO. BapuaHnTtel 3a1a4
npenctaBieHsl B ydyebHom mocobun T.K. Muxanpuenko. Xumwus: 3afaud, YIOpaKHEHUS U
KOHTPOJIbHBIE 33JIaHUsI 110 OOIIEeH XUMUH.

Llkana oyenxu

OueHka bayurer* Onncanue

5 2 Bce pacueTs! BBINOJIHEHBI IPaBUIIBHO, CTYIEHT MOXET O0BSICHUTD (PH3MIECKHI CMBICI HOITy4YeH
HBIX PE3yJIbTATOB, ClIENAaTh BBIBOJ

4 1 Bce pacueTs! BBIOJIHEHBI IPABUIIBHO, CTYICHT MOXKET 00BACHUTH (DM3UUECKHIl CMBICI OJIy4eH
HBIX PE3YJIbTATOB, HE MOXKET CJIENaTh BBIBOJ

3 0,75 Bce pacueTs! BBINOJIHEHBI IPaBUIBHO, CTYICHT HE MOXKET OOBSICHUTD (PM3MYECKHI CMBICT IOy
YEHHBIX PE3yJIbTATOB, HE MOXKET CJIeIaTh BBIBOL

5 05 Pa:cqum BBITIOJTHEHBI HENPABUIILHO B OT/IEJILHOW YaCTH 33/1a4H, B CBSI3H C YEM IOJTyUeH HEBEPH
BIil pe3yJsibTar

1 0 PacdeTs! BBITOIHEHBI HETIPaBHIHHO

* Kputepuu olleHKH OTAEITBHOMN 3a/1auu

5.5 Ilpumepsl 3aaHNii 1)1 BHINOJTHEHH KOHTPOJIbHBIX padoT

KonTponbHast pabora mpeaycmapuBaeT pelleHHEe 3ajad 1o BapuaHTaMm. KoHTposbHas
paboTa npeaHa3HaYeHa CTYACHTaM 3a049HOM (popMbl 00yueHus

BapuaHTel KOHTPOJIBHBIX 3aJaHuil mpeacTaBieHbl B ydyeOHoM mocobun T.K.
Muxansuenko, JI.B. benoyc Xumus: Ilpaktukym mo oOuieii U HEOPraHMYEeCKOH XHMHUHU. —
BnaguBoctok. (cm. ctp. 35).

Kpamxue memoouueckue yxazanus

Kaxxaplif cTy/IeHT BBINOJHSET BapUaHT KOHTPOJIBHOTO 3aJaHusi, 0003HAUYEHHBIM JByMS
nociaegHUMHM 1upaMu  HOMepa cTyaeHdeckoro Ownera (mmdpa). Hampumep, Homep
crynendeckoro omrera CT-03-235, ne mociieqaue mudpsl 35, UM COOTBETCTBYET BapHaHT 35.

IlIxana oyenku
OrneHka babl Onucanue
5 47 Bce PacUCThI BBIIIOJIHEHBI IPABUJIBHO, CTy}leHT MOXET OG'])S[CHI/ITI) d)HSH‘leCKI/IP'I CMBICJI nonyqu
HBIX PE3YJIbTATOB, CACJIATh BLIBO
Bce PacUCThl BBIITOJIHEHBI IPABUJIBHO, CTYACHT MOKET OOBACHUTD (1)I/I3I/I‘ICCKI/II71 CMBICJI IOJTYUCH

4 38 HBIX PE3YJIbTATOB, HE MOXKET CACJIATh BLIBOJ

3 28 Bce PacyeThl BBIITOJIHEHBI IIPABUJIBHO, CTYAEHT HE MOXET 00BACHUTH (1)1/131/1‘1601(1/117[ CMBICJT IOJTY
YEHHBIX PE3YJIbTATOB, HE MOXKET CHACJIATh BbIBOJ

2 10 PacueTsl BEIIOTHEHBI HEMNPaBUIIBHO B OTIIeHLHOﬁ HacTHy 3a/1avu, B CBA3HU C UE€M MIOJTYUCH HEBEPH

bl pe3ynbTat. [lpaBuibHo penedo 10 npoueHToB 3a1au
1 0 PacueTs! BBITOIHEHBI HENPaBHIEHO
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