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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
IpEeACTaBIeHUs O Marepuu U (Gopmax ee JBMKEHHs, O BEIIeCTBE Kak OJHOM U3 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/ITaMEHTaIbHBIX OCHOB XUMHUYECKON 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 BEJIMYUHBI CTAHAAPTHBIX JIEKTPOAHBIX ITOTCHIHUAIOB IS OIPEACIICHUS
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 00y4eHUs MO TUCIIUTUTHHE

Kon u Kon n
HazBanue (dbopmyarpoBKa
OIIOII BO, (opmynuposka HHIUKaTOpa Koxn
COKpAIICHHOC KOMIIETCHIINHU JAOCTUIKCHUSA peE3YIIb cDOpMyJ'H/IpOBKa pe3yiibTara
KOMIIETEHIIUH
TaTta
20.03.01 OIIK-1 : Cniocoben | OIIK-1.1k : PI1 3uanue | hyHIAMEHTAIBHBIX Pa3IcOB
«TexHocepHas | yIUTHIBATH Ucnone3yer XHMHHU B 00BEME,
0e30MacHOCTE» | COBpEMEHHBIC METOJIbI HEOOXOTUMOM JIJISI OCBOCHUS
(b-TB) TEHJEHIUHU MaTeMaTHYECKOTo XUMHUYECKHX OCHOB IpHU
pPa3BUTHA TEXHUKH | U pelieHnn
1 TEXHOJIOTHH B CTaTUCTHUYECKOTO poeCCHOHATBHBIX? 3144
o0mactu aHanusa Uit P12 | YMenue | nenars mpocTelinne OUEHKU
TCXHOC(l)epHOﬁ MOIECJIMPOBAHUA M pacyeThl A1 aHaIn3a
0e301acHOCTH, M OIIEHKH PUCKOB XUMUYECKUX SIBJIEHUI B
U3MEPUTENBHON 1 B cepe WCIIOJIb3YEMOM ammaparype u
BBIUUCIUTEILHON TexHochepHoi TEXHOJIOTHYECKUX IPOLECCAX
TCXHUKH, Ge3omacHoCTH, P13 HaBrpik | BbIMTONIHEHUSI OCHOBHBIX
HHQ)OPMaHIEOHHHX BBIITOJIHACT XUMHUYECKHX JIA0OPATOPHBIX
TEXHOJIOTUH NpHU pacyeTHbIe U oneparuit
pELIeHUH TUTIOBBIX | aHAJIUTUYECKUE
3a7a4 B 00JIaCTH MpoLEaypHI,
poeCCHOHATIBHOH | CBsI3aHHBIE C
JIESITENIbHOCTH, (huzuko-
CBSI3aHHOM C XAMUYECKUMU
3aIUTON MpolieccamMu B
OKpYXKaromIeH TexHochepe;
cpenbl 1 MPUMEHSIET
obecrnieueHIEM COBpPEMEHHBIE
0e30MmacHOCTH BBIYHUCITUTEIHLHBIC
YyeJIoBeKa 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 JyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYECKHUX LIEHHOCTEH, MPEACTABICHHBIC
B Tabymue 1.2.

Ta6muma 1.2 — [{eneBbie OpUEHTUPBI BOCITUTAHUS

BocnuTarteibHble 3a1a4H ®opmupoBanue HeHHOCTeH LleneBble OPHEHTHPBI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U NTATPUOTU3MA

Bocmnuranune YBAXXCHUS K UCTOPHUH U

I'pasknaHCTBEHHOCTD KynbpTypHas HICHTHIHOCTB
KynsType Poccnn

®opMHUpPOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEH

BocnuTtanue 5K010ruuecKkoi KyJabTypsl U OTBETCTBEHHOE OTHOIIEHHE K
LIEHHOCTHOI'O OTHOILLEHUS K OKPY>KAIOIIEH Kuzup OKpYyXarouieu cpene u
cpene o0mIecTBy

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEeHHs U KYJIbTYPbl MbILIJICHUS

Pa3BuTre nmo3HaBaTeIbHOTO HUHTEpECa n

CozunaTenbHblil TPy AKTUBHAS )KU3HEHHAS TTO3UIUS
CTpEMJICHUS K 3HAaHUSAM

(I)opanOBaHne KOMMYHHMKATUBHBIX HABBIKOB M KYJbTYPbI oﬁmemm

PazBuTre ymenus 3¢ QeKTHBHO 00mIaThCs B3anmonomors 1

I[I/ICI_[I/IHJ'II/IHI/IPOBEIHHOCTB
" COTPpYAHUYATDH B3aNMOYBaKCHUE

2 Mecto aucuuniaunbl (MoayJsi) B ctpykrype OIIOIT

JucuumnnuHa «XUMHUS» OTHOCHTCS K 4YacTh ydeOHoro miaHa biok 1 JucuumiuHel
(Monynu). HucuumunHa Oazupyercs Ha KOMIETEHIMSX, c(OPMUPOBAHHBIX Ha MPEAbIIYLIEM
YpOBHE 00pa30oBaHUs.

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

Ha3zBanue Yactb Cemectp Tpyno-

i CpC
OIOI BO vII (0D0) CMROCTD O0OBbeM KOHTaKTHOH paboThI (4ac)




WIH Kype Brcaymi-
@ (3DO, AynuropHas
opMa 0300) TOpHast ®dopma
o0yue- B3.E.) Bcero aTTec-
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, MpHUBeieH B Tabmuie 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

Tabmuma 3.1 — Pazaensl nucuurinHabl (MOIyIs), BUIbI y4eOHOHN MEATeIbHOCTH U (POPMBI

Kon pe- Kon-Bo yacoB, 0TBeIeHHOE Ha
Dopma
Ne HasBanue Tembl 3yJbTaTa
Jlex [pakr JIab CPC TEKyLIEero KOHTPOJIL
00y4eHHs
BBeneHue B TUCHUILINHY.
1 | Knaccel HeopraHHYECKUX P11, P12 0 0 12 CobecenoBanue
COETMHEHUH
2 ATOMHO-MOJICKYIAPHO® PI1, P12 0 0 12 CobecenoBanue
yUCeHHE
CrpoeHue aTroma u
3 | mepuomuueckas cucrema J[.1U. | P/1, P/12 0 0 12 CobecenoBanue
MenpeneeBa
Teopus pactBopoB. OCHOBHBIE P11,
4 | 3aKOHOMEPHOCTH HMPOTEKAHUS P2, 0 2 12 CobecenoBanue
XUMHUYECKUX ITPOLIECCOB PJ12, P/13
OKUCITUTENBHO- Pl
5 | BOCCTAHOBHTCILILIC | 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

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuueckux coeouHeHul.
Conepxxanne Tembl: Benenue B mgucuurmnay. I[lpeamer, 3amauM u METOABl XMMHH.
[Ipocteie u cioxHble BemiecTBa. Kitaccudukamuss mpoCThIX M CIOXKHBIX BemiecTB. OKCHIBL.
Knaccudukanus okcunoB. HeconeoOpasyromue u coneobpasyromme okcuabl. Knaccubukanus
coJieoOpa3yrommx OKcuaoB. llomydeHne u XUMHUYECKHE CBOMCTBa OKCHUI0B. OCHOBaHWUSI.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHuii. XUMHYECKHE CBOWMCTBA IIeNOYeH,
HEpAacTBOPUMBIX M am@oTrepHbIXx ocHoBaHui. Kucnorel. Knaccupukauus xucnor. Ilonydenue
kucnot. Xumuueckue cpoirictBa kucinoT. Comm. Knaccuduxamus coneit. CpemHue, Kucible,
OCHOBHBIE COJM. CTIOCOOBI UX TOJIYYCHHS U XUMHUYECKHE CBOMCTBA. KOMIIJIEKCHBIE COEAMHEHUSI.
Wx obpa3zoBanue u cTpoeHrne. BHyTpeHHss 1 BHEITHSIS chepbl KOMIUIEKCHOTO coenHeHusl. CBsI3b
XHUMHUHU C JPYTUMHU HAyKaMHU.
@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKITMOHHOE 3aHSTHE: AaKTUBHAs JIEKIMs C WCIOJIb30BAaHUEM ITPE3CHTAIIUM.
CamocTtosTenpHas padbora.
Buapl caMmocTosITeNbHOM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ mmreparypoi.
BrinmonHeHue KOHTPOIBHOU PabOTHI.



Tema 2 AmomHoO-MoNEKYAAPHOE YUeHUe.

Conepxanne Tembl: BemectBo. Buabl xumuyeckux peakuuii. OCHOBHBIE TMOHATHUS U
3aKOHBl XUMHUHU. ATOMHO-MOJEKYJSpHOE Yy4deHHe. ATOMHas M MoJIeKyJsipHas macca. Mouib,
MOJIIpHAsl Macca BEIECTBAa, B3aMMOCBS3b MAcChl, KOJMYECTBA U MOJIAPHOM MaccChl BEIIECTBA.
XUMUYECKUH IKBUBAICHT, ()aKTOP IKBUBAJICHTHOCTH, YHCIIO SKBUBAJICHTHOCTH. JKBUBAJICHT U
MOJISIpHAsi Macca HKBUBAJIEHTA MPOCTHIX U CIOXKHBIX BEIIECTB. 3aKOH YKBHUBAJICHTOB.

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

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
BrimonHeHne KOHTPOIBHOM 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.
KBaHTOBBII XapakTep U3JIyYEHHUS U MOMJIOIIECHHS 3Heprun. Y paBHenue I1nanka. KopnyckynspHo-
BOJIHOBOM JyaJiu3M MHUKpodacTull. /Jlyaln3m »5JIEKTPOHOB W MNPUHUMUII HEONPEIEICHHOCTH.
[Tonstue opbOuranu. DieKTpoHHOE o0nako. KBaHTOBBIE YHMCla: TIIaBHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CITHHOBOE KBAHTOBOE 4YKcii0. Dopma s-, p-, d-opOuTtaseii. DieKTpoHHasI
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 yyeHue. 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 PACIIOJIOKEHUE AaTOMOB B MOJIEKYJIaxX.

@opMbl U METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texnosioruu: CaMmocTosiTeNbHas padoTa.

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

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

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
quccouuanuu. PaBHoBecHe B pacTBOpax AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLMALINS BOJIBI.
Bydepnbie cucremsl (kapboHaT-ruapokapOoHaTHas OydepHas cucreMa MHUpPOBOro oOKeaHa,
nouBeHHbIe OydepHble cucteMbl). ' naponus coneid. Xumuueckas KMHETUKA U KaTtanu3. CKOpocTh
XUMHUYECKON peakiuu. McrtuHHas m cpenHss. PakTophl, BIUSIOIME HAa CKOPOCTh PEAKIIMH.
Kunernyeckas knaccudukauus peakuuid. [loHsTHE O mNOpsiiKe MOJEKYISIPHOCTH pEaKLHUU.
KoHcTaHTa cKOpoCTH peakuuu NEpBOrO MOpPAIKA. 3aBUCHUMOCTb CKOPOCTH PEAKIUH OT
TeMrneparypbl. AKTUBHbIE MOJIeKybl. [loHsTHE 00 SHEpruM aKTUBaUU. YpaBHEHUE AppeHuyca.
[TonsiTue o kaTanu3e. MexaHu3M eNCTBUSA KaTannu3aTopoB. [IoHATHE 0 XUMUYECKOM PaBHOBECHUHU.
CwMmeleHre paBHOBECHSI TPU M3MEHEHNHU 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
cnenctBus. CraHIapTHbIE TEIUIOTHI OOpa3oBaHus U cropaHus. OOpaTumble U HeoOpaTUMBbIE
npoueccsl. @OpMyIMpOBKa U MAaTEMaTHYECKOE BBIPAXKEHHE BTOPOTO Haydajga TEPMOJMHAMHUKU.



[Tonsitrie 00 sHTpornuu. [ToHsITHE O TEpMOIMHAMUYECKUX TOTEHIIMAIAX. JHEprus [ enpbMrobia.
Oneprust [ m60ca. Micrionp3oBaHre STUX SHEPTHH 7151 OTIPEIeTICHUS HAITPaBICHHOCTH MpoIlecca.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITHA TIO0 TeMe, MPUMEHSEMbIe 00pa30BaTEIbHBIC
texHojoruu: CamocrostenbHas padota. JlabopaTtopHoe 3aHsTHE - 1abopaTopHas pabora.

Buabl camocTosiTenbHOM MOJATOTOBKM CTYIEHTOB 1O Teme: Pabora ¢ nurepaTypoil.
[ToaroToBka 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: OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBuupanue
OBP. Tunmst OBP. O6mme cBoiictBa MeTauioB. DOpMbl HaXO0XACHUS METAJIOB B MPHUPO/IC.
dusnueckue cBoiicTBa MeTauioB. Kpucramnmueckas pemerka MetamioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTayyioB. Pa3nuuue B CTPOSHHHM BHEIIHETO SHEPreTHYEeCKOro YPOBHS Yy METaUIOB U
HEMETAJIOB. ATOMBI METAJUIOB TJIaBHBIX M 100OYHBIX noarpynm.lloiaydeHue MeramioB U3 UX
COCMHEHUN. XHUMHYECKHE CBOMCTBA METAJJIOB. OJIEKTPOXUMUUYECKUU pAJle HANPSKEHUM
METaJIJIOB. 3HAUYE€HHWE METAJJIOB B >KU3HHM 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). [IporekropHas 3ammra. Dnextponus. CyIIHOCTh
AIIEKTPOJIN3a. DIJIEKTPOJIU3 PaCIUIaBOB M PACTBOPOB. DJIEKTPOJU3 C HEPACTBOPUMBIM AHOIOM.
3akonbl Dapanesd. [IpakTuueckoe npUMeHEHUE IIEKTPOIU3A.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHA 1O TEeMe, MPUMEHSIEMBbIC 00pa3oBaTCIIbHBIC
TexHOoJoruu: JIEKIIMOHHBIE 3aHSATHUS: AaKTUBHAsl JIEKIHs C WCIOJIb30BAaHHUEM IIPE3CHTALIUU.
CamocTostenpHas padbot. JlabopatopHoe 3aHsTHE - TabopaTopHas padoTa.

Bunel camocToATenpHONW MOATOTOBKH CTYAEHTOB Mo TeMe: Pabora ¢ auTepaTypoi.
[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 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHUI0 IMCUMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

CamocrosiTenbHast paboTa BKIIIOYaeT paboTy ¢ y4eOHOM M HaydyHOM JuTepaTypoil mpu
MOJATOTOBKE K JIabopaTOpHBIM paboTam, JNEeKIHMsM M K 3K3aMmeHy. CamocTosiTenbHas paboTa
NPOBOTUTCS C TIENBIO: CHCTEMAaTH3allMd W 3aKpeIUICHUs, YIIyOJIeHUS ¥ pacIIupeHus
TEOPETUYECKNX 3HAHUH U MPaKTUYECKHX YMEHUH, NpuoOpeTaeMbIX CTYIEHTaMH B XOJIe
AyJIUTOPHBIX 3aHATHI;, (OpPMHUPOBAaHUS YMEHHI HCIOJIB30BATH CIENUAIBHYIO JIUTEPATYpY;
pa3BUTHS TIO3HABATENBHBIX CHOCOOHOCTEH W AaKTUBHOCTH OOydJaromuxcs; (GOpMUPOBaHUS
CaMOCTOSITEIFHOCTH MBIIIICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
camMopealu3alii; Ppa3BUTHUS HCCIEN0OBaTeNbCKUX yMmeHuid. CamocTosTenbHas pabora mpu
W3YyYEHUH JUCIUIUTIHBI TTOIpa3IeNsieTcsl Ha TpY BHIA: 1) ayauTopHasi caMoCTosITeNIbHas paboTa
(BBITIONTHEHUE J1abopaTOpHBIX paboT); 2) caMocTosATeldbHas paboTa TMOA  KOHTPOJEM
npenoaaBarens (TUIAaHOBBIE KOHCYJIBTAIIMH, 3a4€T); 3) BHEAyAUTOPHAs CaMOCTOSITeNIbHAs paboTa



OpY BBIIIOJHEHUH CTYACHTOM JIOMAIlHUX 3aJaHWi Y4eOHOro W TBOPYECKOTO XapakTepa
(moAroToBKa K JEKIUSM, WHAUBUAYaJIbHbIE PabOThl MO OTIENBHBIM pa3fesiaM COACpKaHHI
JTUCLIUTUTMHBL, TIOJTOTOBKA K 3a4ETy).

JlJi1 IOATOTOBKYU K JTAOOPATOPHBIM 3aHATHSIM HEOOXOAUMO HCIIOJIb30BATh METOJUYECKHE
yKa3aHUsl K BBINOJHEHHUIO JTAOOpaTOpHBIX paboT. Kaxaplil paszzgen METoAMYecKHX yKa3aHWN
3aKaHYMBAETCS IEPEYHEM KOHTPOJIBbHBIX BOIPOCOB, HAa KOTOpPbIE HEOOXOJUMO OTBETUTh
NUCHbMEHHO M O()OPMHUTH B OTYET B BHJIE TEOPETUYECKOH TJIaBbl K KOHKPETHOW J1a00paToOpHOM
pabote (I'maBa 1 TeopeTrnueckas 4yacTs).

CTyaeHT 3aumaeT 0T4eT WHANBUYAIbHO.

JlomycKOM K BBIMOJIHEHHSI 1a00paTOPHBIX padoT SBIISIETCA IPOXO0KACHUE HHCTPYKTAXKa 110
TeXHUKe Oe3omacHocTH (1-e 3aHsATHEe) U 3HAaHHE TEOPHH U X0Ja dKcrepuMeHTa. CTyIeHT TOJKEeH
OBITh TOTOB K K&)XJIOMY 3aHATHIO - BBINOJHSET TEOPETHUECKYIO0 YacTh W 3allUILNAeT ee IMepel
IPOBEICHUEM IKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JlaGoparopHasi paboTa BBIIOIHSAETCS CTYACHTOM B ayJUTOPHH. Pe3ynbraTel 1abopaTopHOH
paboTel odopmiIOTCST B BUAEC OTHEIbHOW ThaBel (I'maBa 2 DOkcrepuMeHTalbHAsT YacTh).
DKcrepuMEeHTalIbHas YacTh BKIIIOYAET XOJ PalOThHI, pe3yibTaThl OMbITa (TOATBEPKIAIOTCS
XUMHYECKHMH PEAKIUsIMH, pacyeTaMu ), HaOJIIOICHUS 1 BHIBOIBI.

JlaboparopHas paboTa pa30uBaeTCs Ha HECKOIBKO TAIOB:

| - Kamepasnbhblii 9Tan 1 (I1aHUpOBaHUE) - a) MOCTAHOBKA LeJIeH U 3a71a4 paboThl, 000p
JUTEepaTypbl W HAMKMCAHWE TEOPETUYECKOW YacTH OT4YeTa, C HMCIOJIb30BAaHHMEM KOHTPOJIBHBIX
BOIIPOCOB 110 TeMe; O) COCTaBl€HME IUIaHA padOThl (MPEAYCMOTPEHHOTO METOIMKOi); B)
MOJTyYEHHUE JI0MYCKa K BBIOJIHEHUIO J1a00paTOpHOil pabOTHI.

Il — Kamepanbubiii 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
mp., COTJIACHO METOJMKE); B) MPOTOKOJIMPOBaHUE HaOMIOJeHHM, (GOpMYyTUpOBKa BHIBOJOB; T)
MOJTrOTOBKA OTYETA.

Il — 3amuTa oTyera (MHAMBUAYAIILHO).

KoHTpobHbIe BONPOCHI VI CAMOCTOSITEIbHOI OLIEHKH Ka4ecTBAa 0CBOEHHS y4eOHO0it
AUCHMILTUHBI

Yro takoe okcuabl? Kak ux kiaccuuuupyroT Mo XMMUYECKHM CBOMCTBaM?
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?
XUMHUYECKUH JIIEMEHT, aTOM, MOJIeKyJia?
ITpocTele u clloKHBIE BemecTBa?
. Xumuueckue Gpopmysbl BEUIECTB?
. 3aKOH ITOCTOSIHCTBA cocTaBa’?
. OTHOCHTENbHASI AaTOMHASI U MOJIEKYJISIpHAsl Macca, MoJIsipHast macca?
. [locTosinnast ABorazipo?
. [lepnonnueckwii 3akoH Meneneesa?
. 3axoH I'eii-JIroccaka?
. 3akoH ABoraapo?
. MonspHslit 00beM raza?
. YpaBHenune Kiaiinepona?
. YpaBHeHue MenneneeBa?
. Hanumure nomHpie 2/1eKTPOHHBIE KOHPUTYpALlUK aTOMOB 3JIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.
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HanummTe 371eKTpOHHBIE KOH(UTYpAIUK aTOMOB XJI0pa ¥ Mapranna u nouos Cl” u Mn?*,
Hamnumumre amekTpoHHyI0 KOHpUTrypaiuo atoMoB dhochopa u BaHaaus. SBISIOTCS Jin
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 Taxoxe 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 MeXanusM o0pa3oBaHus cBasei B none ruapokconus HzO'. Kakyro
BAJICHTHOCTh UMEET KHCIOPO] B 3TOM HOHE?

Kakyro npoctpancTBeHHYI0 KOH(pHTrypanuto umeroT Moiekyisl BaClz, PbCl,, 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 MOJISIpHAsi KOHIICHTPALUS SKBUBAJICHTA, MOJISIpHAst KOHIEHTpanus u Tutp 20
% pactBOpa cynbdara MarHus?

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

B BozHOM pacTBope crynenuaro quccoruupyet: K2SOs, KaS, H2S, Na2SOs.

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

CocTtaBbTe MOJIEKYISIPHOE U NTOJIHOE HOHHOE YpaBHEHHE, COOTBETCTBYIOIIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHm0: CO3%> + 2H" — CO; + H0.

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

KuCIOTHOCTD MOYBBI MOKHO yBeIHUUTh BBeaeHHe pacTBopa: NHaNO3z, NaNOs, NaCl,
NaxSOs.

Kakwue pactBopsl HazbiBatoTcs 0ydepHbiMu? [IpuBennre npuMepsl.

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

Ha yem ocHOBaH MexaHu3M JeiCTBUS OyPEpHBIX CUCTEM?

[TpuBectu ypaBHeHus g pacueta pH OydepHBIX pacTBOpPOB.

KaxoBo 3nauenue 0ydepHbIx cuctem?

Brraucnouts pH dopmuatHoro 0ydepHoro pactBopa, B 171 KOTOPOTo COIEPKUTCS IO
0,1M HCOOH (K = 1,8%10).

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.

[Ipomeccrl, mpoTeKaromme Ipu pacCTBOPEHUH, TETUIOBOM A((DEKT pacTBOPEHHUS.

Teopus NIEKTPOIUTHUECKOIN TUCCOIHALINY.
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Crenenb AMCCOLMALIAH.

CunpHbI€ U cl1a0Oble 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 paOOTHI.

OHTaJIBIHS.

TennoBoii 3 PeKT XUMUIESCKOI peaKIuu.

3axoH ['ecca.

OHTponus.

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.

®akTopsl, BIUSIOMKE HA cMenieHrue paBHoBecus. [Ipunuun Jle-Illatense.
OKHCTUTENbHO-BOCCTAHOBUTENIbHBIC peakiuu. [IpuBeanTe npuMepsl TUMTUYHBIX
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 OKHCITUTEND 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
noarpynn?

B kakux popmax MOTyT HaXOJUTHCS METaJUIbI B IpUpoe?

Kak yctpoena kpucrtamiyeckas pemeTka MeTaaaoB?

KakoBbl uznueckue cBoCcTBa METAIIOB?

Kak MOXHO MOJIy4uTh METAJLJIBI U3 UX COEAMHEHUIN?

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 peakiyu, B KOTOPbIE MOTYT BCTYIATh METAJUTHI.

KakoBo 3HaueHnEe METAIIOB B )KU3HH YeJoBeKa?

Brraucnure reMnepaTypy 3amep3anus BoJHOTo pactBopa pruoo3sl CsH100s ¢ MaccoBoii

nonent 3%.



97. Beruucnute maccy pu6o3sl CsHi100s, koTopyto cineayet pactBopuTh B 180 T BObI, 4TOOBI
MOJIYy4YUTh pacTBOP ¢ Temieparypoit kunenus 100,1°C.

98. Kaxkoii u3 pacTBOpOB 001a1aeT OOJIBITUM OCMOTHYECKUM JaBJICHUEM: coepskamtuii 0,2
moib AlCI3 mimu 0,2 mosts CeH1206 B 1 1m® pactBopa? Crenenb nuccormarnuu AlCl3
paBHa 0,75.

99. Beruncnute TeMIiepaTypy 3aMep3aHusi BOAHOro pactBopa pu6o3bl CsH100s ¢ maccoBoii
noueit 3%.

100. Brerauciure maccy pu6o3sl CsHi100s, koTopyro 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 umu 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
aKTUBHOHU KOoHLeHTpanuen | mons/n? Kakoil Metai sBisieTcs aHOI0M, KaKoi katogom?
Hanumure ypaBHEHUE OKHCIUTEIBHO-BOCCTAHOBUTENILHOM peakiny, MPOTeKarolel 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 MarHHS
(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/1, 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 npoucxoaut Koppo3us IMHKA, HaXOISAIIET0Csl B KOHTAKTE C KaJMHEM B

HEUTPaJIbHOM U KUCJIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPABHEHUE aHOJHOTO U
KaToJHOTO IporeccoB. Kakoil coctaB 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 SIBICHHE, 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 mpUMephl KATOAHBIX U AHOJIHBIX MOKPHITUH /Ui KoOanbTa. CocTaBbTe
YpaBHEHUE KaTOAHBIX U aHOJIHBIX IIPOLECCOB BO BJIAKHOM BO3J1yX€ U B pacTBOpE
COJIIHOM KMCJIOTBI IPH HAPYIIEHNUH LETOCTHOCTH MOKPBITHS.

110. Hanummre ypaBHEHUS NIEKTPOIHBIX PEAKIIHHA, MPOTEKAIOIINX MPU KATOTHOM
3alUTE CTAIBHBIX TPYO.
111. Kakas macca (T) rugpokcuia Kaiausi 00pa3oBaiach y KaTojia IpH AJIEKTPOIIH3e

pactBopa K2SOs, ecu Ha ocHOBe BIAETMIIOCH 11,2 11 KMCIOpoa, M3MEPEHHOIO 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 NaxSOas, eciii Ha aHOJIE BBIAETSAETCS KUCIopoa o0beMoM 1, 12 11
U3MepeHHbIN pu H.y? BerunciauTe Maccy BellecTBa, BeIAENISIOMIErocs Ha kKarose. Kakue
THUIIBI JUCIIEPCHBIX CUCTEM BbI 3HAETE?



114. CocraBpTe cXeMy raJlbBAHUUECKOI'O 3JIEMEHTA, B KOTOPOM 3JIEKTPOJaMHU
SBJISIOTCSI MAarHUEBAs M LIMHKOBAs! IIJIACTUHKH, OIYIIEHHBIE B PACTBOPBI MX HOHOB C
aKTUBHOHU KOHLeHTparuen | monb/n? Kakoil MeTait siBisieTcs aHOZ0OM, KaKoW KaTooM?
Hanummre ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiiy, IPOTEKaoLIeH B
ATOM TaJIbBAHMYECKOM dJIeMEHTE, M Bhrauciaute ero 3J(C.

115. MarnueByo IJIaCTUHKY OITYCTHIJIM B PacTBOp €ro coiu. [Ipu 3ToM 31nekTpoaHbIi
NOTEHLIMAJ MarHus okasaics paBeH — 2,41B. Beluncinre KOHIIEHTPAIO0 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 MOTeHIMAIBl 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, HaXOJAIET0Cs B KOHTAKTE C KaJMHEM B

HEUTpabHOM U KHCIIOM pacTBopax. CocTaBbTe 3IEKTPOHHBIE YPaBHEHUE AHOJAHOTO 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. [TpuBeauTe MPUMEPHI KATOJHBIX M aHOTHBIX MOKPHITUH 17151 KoOanmbTa. CocTaBbTe
ypaBHEHHME KaTOJHBIX U aHOAHBIX MPOLIECCOB BO BIAXKHOM BO3/JlyX€ U B pacTBOpPE
COJITHOM KHUCJIOTBI IIPU HAPYIIEHUU LETOCTHOCTH MOKPBITHSL.

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

123. Kakas macca (1) rugpokcuia Kaiausi o0pa3oBaiach y KaToJia IpU IEKTPOIH3e
pactBopa K2SO4, ecniu 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
M3MEpeHHBIN pU H.y? BeruncnuTe Maccy BeliecTBa, BBIIEISIONIET0OCs Ha KaToe.

Pexomennanum no padore ¢ aureparypoi

B yueOHBIX MOCOOMSX, yKa3aHHBIX B OCHOBHOH JuTepaType B TOM MM HHOM Mepe
PacKpBITO COJIepKaHue LIEHTPAIBbHBIX TeM HacTosel padodeil mporpammel. [loMumMo u3zydenus
OCHOBHOM JIUTEpaTypbl IO JHUCLMIUIMHE «XHUMHUS», CTYACHTY PEKOMEHIYETCS HU3Y4YUTh
JIOTIOJIHUTEIIBHYIO JINTEPATYPY

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

HpI/I HeO6XOJII/IMOCTI/I O6y‘—IaIOHH/IMC${ M3 9HrcJia JIUI ¢ OTpaHUYC€HHBIMH BO3MOXHOCTAMU
3A0POBb U HHBAJIUJI0B (HO 3asABJICHUIO o6yqa10mer00ﬂ) MMPpEaOCTaBIACTCA yqe6Ha51



uH(pOpMaLKs B JOCTYIHBIX (POpMax C yU€TOM UX UHANBUAYAIBHBIX MCUXO(PUZNIECKUX
0COOEHHOCTEH:

- 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
arrecTauuu 00y4aromMXcs N0 JMCUMILINHE (MOTYJIIO0)

B cootBerctBum ¢ tpeboBanusmu PI'OC BO pans arrectanmuu 0OydaroImIUXCs Ha
COOTBETCTBUE HX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
TUCIUILIMHE (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 numepamypa

1. Pocun, U.B. OOmas u Heopranuueckas xumus. OOmas XuMus : ydeOHUK /
W. B. Pocumn, JI. [I. Tomuna. — Mocksa : U3natensctBo FOpaiit, 2026. — 426 c¢. — (Bsicmiee
oOpaszoBanue). — ISBN 978-5-534-19149-3. — Tekcr : anexkrtpoHHbld // OOpazoBaTenbHas
mwiarpopma FOpaiit [caifir]. — URL: https://urait.ru/bcode/583253 (mara oOpaiieHus:
19.05.2026).

2. Tymukun, E.W. OOmass u HeopraHuveckas XuUMHs : Yy4eOHHK [Uisi BY30B /
E. W. Tynukun. — 2-e u3a., uctp. u fon. — Mocksa : U3znarensctBo FOpaiit, 2026. — 419 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-534-17910-1. — Tekct : SIEKTpOHHBIA //
Oo6paszoBatenpHas mnardpopma FOpaitr [caiit]. — URL: https://urait.ru/bcode/584951 (nara
obparmienus: 19.05.2026).

3. Tynuxun, E. U. Xumus metamnoB: ydueOHuk s By3oB/ E.W. Tynukun. — 2-e
u3n. — MockBa : MzmarensctBo [Opaiir, 2026. — 93 c.— (Bricmee oOpa3oBaHue). —
ISBN 978-5-534-19936-9. — Tekct : anekrponHslii // 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 (nara oopamenus: 01.09.2025).

2. Ps6os, B. JI. Xumus nedtu u raza : yue6Hoe nocobue / B.J[. Psi6os. — 3-e uzn., ucnp.
u jon. — MockBa : UHOPA-M, 2026. — 311 ¢. — (Beicmee oOpazomanue). — DOI



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

3. Crach, H. ®. CnpaBouHHK 110 00I1IeH U HEOPTaHUYECKON XUMUH : YICOHUK JUIs BY30B /
H. ®. Ctace. — 4-¢ uszn. — Mocksa : M3natensctBo FOpaiit, 2025. — 92 c¢. — (Bsicuee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkcr : snexkrponHslii // 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 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '"'Humepnem',

eKknouan npogheccuonanvrvle 0a3vl OAHHBLIX U UHQOPMAYUOHHO-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 [lmroc" - Pexum poctyma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIvInHe (MO1YJII0), BKJIYAasi lepevYeHb NPOrPAMMHOI0 o0ecredeHunst

OcHOBHOE 000pYIOBaHUE:

e [IpoekTop

e AxBaauctiisitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

e llonomep M-500 Ga3oBsIit

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

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

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 cpepl u obecriedenre 0e30macHo
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, HH(POPMALIMOHHBIX TEXHOJIOIMH IIPU PELICHUHU TUIIOBBIX 33]a4 B
o0acti npo(ecCHOHAIBHON EeSITEIbHOCTH, CBSI3aHHOM C 3aILUTON OKPYKAIOLIEH cpelbl U
obecrieyeHreM 0€30I1aCHOCTH YEJIOBEKa»

Tab6numa 2.1 — Kputepuu OlleHKH WHIUKATOPOB JTIOCTHKEHUS KOMITETCHIINH

Kon u popmynmpoBka nHANKAT
opa JOCTUKEHHUS KOMITETEHITIH

Pesynbrar

Kpurepuu onieHMBaHUS PE3yNbT
aToB O0y4YeHHUS

OIIK-1.1k : Ucnonms3yeT MeTo
bl MAaTEMATHYCCKOI'O U CTaTUCT

MYECKOT0 aHan3a JJIsl MOJIeIH

POBaHMS M OLIEHKH PUCKOB B C(
epe TexHochepHor 6e30macHOC
TH; BBITIOTHSIET pacYeTHHIC U aH
ANMATHYECKUE MPOIEIYPHI, CBS3

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

JIOBEKa

(hyHIaMEHTAIBHBIX Pa3IeOB XU
MHH B 00beEME, HEOOXOIUMOM [
JIT OCBOEHUST XUMHUYECKHUX OCHO
B TIPH pelIeHuH podheccuoHa

00BSCHSIET: COCTaB, CTPOCHHE U
XHUMHUYECKHE CBOMCTBA KUCJIOT,
OCHOBaHHUH, OKCHIOB, aM(oTep
HBIX COCUHCHHH, COJICH; aTOM
HO-MOJIEKYJISIPHOE YUEHHE; CTP
OCHME aTOMa; MEPUOIUUECKYIO
CUCTEMY 3JIEMEHTOB; TEOPHIO P
aCTBOPOB; OCHOBHBIE 3aKOHOME
PHOCTHU IPOTEKAHUSI XUMHUYECK
HX MPOLIECCOB; KUCIOTHO-OCHOB
HBIC U OKHUCJIINTCIIBHO-BOCCTAHO
BUTEJILHBIE CBOMCTBA BEIIIECTB

JlesaTh IPOCTEUIINE OIIEHKH U
pacyeThl 171 aHaTu3a XUMHYEC
KHUX SIBJICHUH B UCIIOJIb3YEMOH a
MIapaType U TeXHOJIOTHYECKUX

PesynbTarel 00yueHus O JUCIUILTUHE
Ko | Tmu
hit n
pe | pe
3- 3-
Ta | Ta
Pl 3H
1 aH
e
BHBIXD 337124
vy
PI | me
2 HU
e
nporeccax

aHaJM3UPYET MPOCThIE BEUIECTB
a ¥ uccieayeT XUMHUYECKHUE PO
IIECCHI MCITOJIb30BAaHUEM CTaHIa
PTHBIX METOIMK; OOBICHIET XU
MHUYECKHE CBOICTBA aTOMOB B 3
ABHCUMOCTH OT CTPOCHUS UX 31




EKTPOHHBIX 000JI0YEK; IPOBOAN
T pacyeThl KOHIEHTPAUH pacTt
BOPOB PA3INYHBIX COEANHECHUH,
OTIpeIeTsIeT N3MEHEHUE KOHIICH
Tpayi PH NPOTEKaHUU XHUMHU
YECKUX PEaKIMii; OIPENesieT T
€pPMOJMHAMHUYECKHE XapaKTepH
CTHKH XUMHIECKUX PEaKnni u
PaBHOBECHBIE KOHIIEHTPALIUU BE
IIECTB, IPUMEHsIeT npuHIHMI Jle
-lllaTenpe K XUMUYECKUM PaBH
OBECHSIM; HCIIOIb3YeT BEINUUH
bI KOHCTAHT AMCCOLMAINHN JUIS
XapaKTEePUCTUKH CHIIBI 3JIEKTPO
JIMTa; COCTABILIET YPaBHEHUS O
KHCIIUTENbHO-BOCCTAHOBUTEBH
BIX PEAKIMH METOZIOM 3JIEKTPOH
HO-MOHHOTO OaslaHca; COCTaBIIsA
€T JIICKTPOXUMHUYECKHE CHCTEM
BI; COCTABIIICT ypaBHEHHS peak
LU 3MEeKTPOIM3a PacTBOPOB U
PacIUIaBOB COJIEH; BBIIOIHSET P
ACYCThI DJICKTPOAHBIX MMOTCHI[UA
JIOB, 3JIEKTPOIBUKYILEH CHUIIBI (
3.]1.C.) TAIbBAaHHMYECKUX dJIEMEH
TOB.

PIl

Ha | BeImOIHEHNS OCHOBHBIX XMMHUY
BbI | €CKHX na6opaT0pHHx ornepanu

K u

BBINOJIHAET OCHOBHBIE XUMUYEC
Kue 1abopaTopHbIe ONepalni;
ofpe/iesIeHUe COCTaBa, apameT
POB ¥ CBOHCTB XUMHYECKUX CHC
TeM, 0€30MacHOTO OOpaIeHs ¢
XUMHUYECKIMHU MaTepHaiaMu ¢
YYETOM UX (PU3MIECKUX CBOHCT
B.

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

(Mofyist).

3 IlepeyeHb OLICHOYHBIX CPEACTB

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

KonTtponupyemsie maHUpyeMBbIe pe3
yIBTaThl 00yUeHHS

KonTtpoaupyemsie TeMBI
UCLUILIMHBI

HaumeHOBaHME OIEHOYHOTO CPEJICTBA U TP
encrasienne ero B POC

. ITpomexyrouHas at
Texymmii KOHTPOIb

TecTanus
3aouHas popma oOydeHHs
P/l 3HaHue : QyHAAMEHTAIbH
BIX Pa31eoB XUMuH B 06b | 1.1. Beenenue B aucrumny | CoOecenosarme Tecr
eme, HeoOXOIMMOM 11 O | uHy. Kiacchl Heopranude
CBOCHHUS XUMHUYECKUX OCH CKHUX COC}II/IHCHI/If;I Tect Tect
OB IIpU peleHny mpodecc
HMOHAIBHBIX? 33144
CobecenoBanue Tect
1.2. ATOMHO-MONEKYISpH
0€ yueHHe
Tect Tect




XUMHUYECKUEC MPONECCChI

1.3. Ctpoenue atoma u e | CobecenoBanme Teer
puonndeckas cucreMa Jl.
H. Menneneesa Tecr Tecr
1.4. Teopust pactBopoB. O | CoGecenoBanme Tect
CHOBHBIE 3aKOHOMEPHOCT
1 IPOTEKAHHSI XUMHUIECKA
X HpOHeCCOB Tect Tect
1.5. OxuciutensHo-Bocer | CoOecenoBanye Tecr
AQHOBUTEJIbHBIE U AJIEKTPO
XMMHYECKHE IPOLECCH Tecr Tecr
P12 Ymenue : nenats npoctei | 1.1. BBenenne B tucnuia
a A p A Kontponpuas pador
1IMe OLEHKHU U pacdeTsl 1 | uHy. Knaccsl Heopranuye a Tect
JISl aHANM3a XUMUYECKUX 1 | CKUX COCTUHEHUI
BJICHHH B MCIIOJIB3yCMON 1.2. AtomHO-MOnekymsipH | KorrponpHas pabot Tect
aNnapaType n TEXHONOTH | o vuepye a
YEeCKHX MpoLeccax
1.3. Ctpoenue aToma u ne
KonTpomnbuas pabor
puonnyeckas cucrema Jl. a Tect
W. Menneneesa
1.4. Teopus pactsopos. O | KOHTpOIBHA pabor | .
CHOBHBIE 3aKOHOMepHOCT | @
W NPOTEKAHHA XUMHMECKH | JTaGopatopas pa6o T
ecT
X MPOLIECCOB T2
KonTponbHas pabot T
1.5. OkucnuTenbHO-BOCCT | g eer
AQHOBUTEJIBHBIE U AJIEKTPO
XUMHUYECKHE ITPOLIECCHI Jlaboparopuast pabo Tecr
Ta
P3 Hagebik : Beinonnenus ocH | 1.4. Teopus pactBopos. O
OBHBIX XMMHYECKHX J1ab0 | CHOBHBIE 3akOHOMepHOcT | Jlaboparopnas pabo Teer
PaTOpHBIX ONepaui 1 IPOTEKaHHsI XUMHYECKH | Ta
X IIPOIIECCOB
1.5. OKuCIUTENBHO-BOCCT
JlabopaTopHnas pado
AHOBUTEJLHBIE 1 OIEKTPO | Tect

4 Onucanue Npoueaypsl OCHUBAHUS

KauectBOo copMupoBaHHOCTH KOMIIETCHIIMA Ha JaHHOM JTare OICHUBACTCS I10
pe3ynbTaTaM TEeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOM OIECHKH,
BBIpAKEHHOU B Oaymax. MakcumanbHas cymMma 0ajuioB IO JuUcHMIUIMHE (Momaynio) paBHa 100
Oamnam.

. OIEeHOYHOE CPEeNICTBO*

Bup yueOHol nesten

CobGecenroB | Otuer o 1a6opaTopH Tect k Temam
BHOCTH . Bamaun Htoro

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

*Ounas popma 00yueHUs



O1eHOYHOE CpeACTBO* *

But yueOHoii nesrren Cobecenos | Otuer 10 1abopaTopH Konrmp Tecr k Temam
BHOCTHU . OJIbHAs Hroro
aHue oif pabore 1-5
paboTa
Jlexumn - - - 20 20
JIabopatopHsle pabo 25 8 - - 33
THI
CamocrosTenbHast pa | } 47 - 47
6ota
HWroro 25 8 47 20 100

**3agnas popma o0ydeHUS

. O1eHOYHOE CpesicTBO* **

Bun yuebHolt nesten

CobGecenroB | Otuer no naboparopa | Tect k Temam
BHOCTHU . Hroro

aHue oii pabote 1-5
Jlexun - - 20 20
JlaGopartopusle 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
YTOYHOI aTTecTaIi XapakTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU
O TUCIUILIA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCIMILTHHAPHBIX KOMITCTEHIIHI, 00Ha
PY)XKHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHNe y4eOHOro MaTepraia
o191 10 100 «3a4TCHOY / , YCBOWJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JOIOJHHUTEIBHOHN JIUTEPATypOid, peKkomMe
«OTJINYHOY HJ/IOBaHHOU IPOTPaMMOii, yMmeeT CBOOOIHO BBIMOJIHATE NPAKTUYECKHE 3aJaHusl, P
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEpHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, TIPUMEHSIET MX B CHTYALIHSIX TOBBIIIICHHON CIIOKHOCTH.
CTyzeHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIUATUTMHAPHBIX KOMIICTEHIHNA: OCHO
o176 110 90 «3a4TeHOY / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, 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 10 75 «yIOBJIETBOPHUTENb | TCYTCTBHE OTAEIbHBIX 3HAHU, YMEHUI, HABBIKOB IT0 HEKOTOPHIM IUCIUTLUTHHAPHBIM K
HO» OMIIETEHIIHSM, CTY/ICHT HUCIBITHIBAET 3HAYUTEIbHbIEC 3aTPYHEHHUS IPH OMIEPUPOBAHH
Y 3HAHMSIMH M YMEHHSIMH [P X MEPEHOCEe HA HOBBIC CHTYAIIHH.
(HE 324TCHOY / V cryaenra He ¢hOPMUPOBAHBI AUCHUILTMHAPHBIE KOMITETEHIINH, TIPOSBISIETCST HEZIOC
ot 41 1o 60 «HEY/IOBJIETBOPUTE Y OpMHpOBA P - TP
TaTOYHOCTH 3HAHUH, YMEHH, HABBIKOB.
JILHO»
«HE 3aUTCHOY /
JlucuuniHapHble KOMIIETEHIIMU He copMupoBaHsl. [IposBisercs mojaHoe WK Ipak
ot 0 mo 40 «HEYJOBJIETBOPHTE o o
BHOY THUYECKH MTOJTHOE OTCYTCTBHE 3HAHHH, YMEHUI1, HABBIKOB.

S IlpumMepHbIe OLIECHOYHBIE CPEeACTBA

5.1 IlpumepHBIii epeYeHb BONMPOCOB MO0 TeMaM

1. Yro Ttakoe oxcuapl? Kak ux kimaccuGUIuUpyroT M0 XUMHUIECKIUM CBOHCTBaM?
2. UYro Takoe 0OCHOBHOCTH KHCJIOTHI, KHCJIOTHOCTh OCHOBAHUS?
3. Yro Takoe ocHOBHEBIE COU?




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?
Kaxkwue BubI coneit paznuyaior?

UYro takoe peakius HelTpanmzauuu? Kakue mpoayKThl peakiinu 00pazyroTcs Mpu
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.

ChopmynupyiTe 3aKOH SKBUBAJICHTOB.

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?

[lepeuncnure criocoObl 3aIUTHI OT KOPPO3HH.

Kakue peakiiny Ha3bIBalOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMH?

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

Yro Takoe anextponus? Kakue BUABI 2IEKTPOIN3a Pa3InyaroT?

CpaBHuTE Npolecchl TUAPOIN3a U AIEKTPOIIN3A.

B Tpu npoOupku, coaepxaiive TOpOIIKA MarHusl, xee3a u cepedpa, 100aBuiIn
OJIMHAKOBBIN 00BEM COJITHOM KHUCIIOTHL. 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'ododa.

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

Kak yreuku Hedtu npu e€ 100bIYe ¥ TPAHCTIOPTHPOBKE BIHSIOT HA COCTOSIHUE
OKpY>KaroIen cpeani?

KakoB coctaB nedpru?

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

Kaxk moBpIIIIatOT OKTaHOBOE YUCIIO?

VYpaBHeHHe KOHCTaHTHI paBHOBecHs reteporeHHoi peakiun CuCO3(1)«>CuO(T)+COx2(T)
MMeEET BU/T .

[Tpu HapylIeHNH HUKEIEBOTO MOKPHITHS Ha KEJIe3HOM U3/IEIUU B KHCIION cpesie Ha
aHoJie Oy/IeT MpPOTeKaTh Peakiys, ypaBHEHHE KOTOPO UMeeT BU




38. Ilpu paboTe ralbBAHUYECKOTO JIEMEHTA, COCTOSIIETO U3 KaJIMHUEBOTO U HUKEIEBOTO
3JIEKTPOIOB, TOTPYKeHHBIX B 0,02M pacTBOpHI UX Cyab(}aToB, HAa KaTOJE MPOTEKACT

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 Y9MCI0 TPOTOHOB U YKCIIO AJIEKTPOHOB 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 OTHOIICHHUIO K Kele3y
(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 PEKOMEHAOBAHA OCHOBHAS M JOIOJIHUTEIbHAS
auTeparypa.
IlIxana oyenku

Ornenka

Bbamier
*

Onucanue

CTyzmeHT 1eMOHCTPHPYET c(hOPMUPOBAHHOCTH KOMITETEHIIMK Ha HTOTOBOM yPOBHE, 0OHAPY)KHBAET B
CECTOPOHHEE, CUCTEMATHYECKOE U IIIyOOKOe 3HaHHE YU4eOHOTr0 MaTepuaa, yCBOWJI OCHOBHYIO JIUTEP
aTypy ¥ 3HAKOM C JOTIOJHUTENBHO JINTepaTypoli, peKOMEHIOBaHHOM IPOrpaMMOii, yMeeT CBOOOIH
0 BBIMOJIHATH TEOPETHIECKHE U MPAKTHUECKUE 3aJaHNUs, TIPETyCMOTPEHHBIE TPOTrpaMMOii, CBOOOJHO
OIIepUpyeT MPHOOPETEHHBIMH 3HAHUSMI.

CryzneHT 1eMOHCTpHUpPYeET c(HOPMUPOBAHHOCTH KOMIIETEHIINY Ha CPETHEM YPOBHE: OCHOBHBIC 3HAHUS
OCBOEHBI, HO JIOIYCKAIOTCs] HE3HAYNTEJbHbBIE OIINOKM, HETOYHOCTH, 3aTPYAHEHUS IPU aHATUTHIECK
HX Ollepalysx, NepeHoce 3HaHUH U Ha HOBblE, HECTAHIapTHBIC CUTYallUH.

CTyZ[eHT JAEMOHCTPHUPYET CC])OpMI/IpOBaHHOCTB KOMIICTCHIIMU Ha 6a30BOM YPOBHE: B X04€ KOHTPOJIbH
bIX MCpOHpI/IﬂTI/Iﬁ JOOIMYCKarOTCA 3HAUYNUTEIIbHBIC OHII/I6KI/I, TMIPOABJIACTCA OTCYTCTBUE OTACIBHBIX 3HAH

Wi 10 HEKOTOPBIM KOMITIETEHIUAM, CTYJEHT UCIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUS IIPU OTIEPUPO

BaHWUW 3HAHUAMU IIPU UX IEPEHOCEC HA HOBBIC CUTYallUN.

2

CTyZ[eHT JAEMOHCTPHUPYET C(bOpMPIpOBaHHOCTB KOMIIETCHIIMW HAa YPOBHE HHKE 68.30B01"O7 MPOSABIIACTC
A HCAOCTATOYHOCTh 3HAHUM.

0

HpOfIBJ’[S{CTCS{ TIOJIHOC WUJIN NMPAKTUYCCKU IOJIHOC OTCYTCTBUEC 3HAHUH.

*KpI/ITepI/II/I OLICHKH YCTHBIX OTBECTOB I10 OTJIENBbHOM TeMe IUCIUILIMHBI (BCCFO 5 TeM)

5.2 Ilpumepsbl TECTOBBIX 3aJaHUIA

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

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

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




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

1)FeO u Na2O

2)Al,03 u ZnO

3)CaO u SO2

4)Si02 u N203

4. HepacTBOPUMBIM THIPOKCHIOM H IIEIOYbIO SBISIFOTCS COOTBETCTBEHHO

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

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

3)NaOH u KOH

4)FeS u KNO3

5. lIponykrom B3aumopeiictusa CI2O + H2O siBnsiercst

1)xnopHOBaTUCTas KUCIOTA

2)XJI0pHast KUCI0Ta

3)cosnsiHas KMCIOTa

4)xnopucras KUciIoTa

6. Onpegenure MoseKyIsipHyt0 Maccy coenuHenue CaCOzs:

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)Kene3o

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 cBs3b MEXY aToMaMH A-B ocymiecTBisieTcs 3a cuer:

I)nepexona snexktpona 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)cMelieHus 3JeKTPOHHOM Mapbl OT OJTHOTO aTOMa K APyromMy

13. Haubomnbiiee 4uciao HOHOB 00pa3yeTcsi P JUCCOLMALINY SJIEKTPOIUTA



1)K2S04

2)LIiOH

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 + Bro = HBr

4)NO + 02 = 2NO;

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

1)BoccTaHaBIMBaeTCS

2)[IpUHUMAET JIEKTPOHBI

3)okucisercs

4)oTnaéT CBOM 3JIEKTPOHBI

16. IIpu snekTposan3e BOAHOTO pacTBOpa HUTPATa KajMsl HAa aHOJIE BbIICIIACTCS:

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)CuSOq4

3)Hg(NO3),

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;COg3

B. Ba(NO3)2 u H2SO4

B. CuCl2 1 Na,S

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)akTHHUH

3. YcTaHOBUTE 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'!

[Ipouecc

A. Oxucienue

b. BoccranoBnenue

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

Cxema peakuuu: BripakeHue 3aKoHa JEHCTBYIOIIMX Macc:
A. CaO(1)+CO2(r)=CaCOs(t) 1. V=K[NO]? [CIJ]
b. 2NO+Cl1>=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
.12 —0
. — 12
.2—0

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

Cxema peakuuu:

A. H2S + O2 — SO2 + H20

B. SO3+ KI — I + K2SO3

B. MnO> + HCl — MnCl; + Cl, + H,0O

1. MnO2

2.S03

3. H2S

4, Kl

5. HCI

o D B~ W



8. YKakuTe COOTBETCTBUE MEXAY PEArupyoMMHU BELECTBAMH U COKPAILEHHBIM HOHHBIM

YpaBHEHHEM peakmuu (3JEKTPOJIUTHI 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 () + Se (TB)«> H2Se (T)

B. NHs3 (1) + HCI (1)«> NH4Cl (TB)

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 —

agkrownE
o UTAWN

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.

IlIxana oyenku

OueHka Bamnsr Omnucanne

5 19-20 Brimonneno 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 Brmoaneno 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
¥ HOHHOE ypaBHEHUs peakiuu. PaccMoTpuTe e€ ¢ mo3uiuili OKUCIeHHUsI-BOCCTAHOBIICHUSL. MOXKHO
JIX OTHECTHU pC€aKIn oOmeHa u 3aMCUICHUS K OKHCJIUTEIILHO-BOCCTAHOBUTEILHBIM?



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 mpoOupky HaneiTe 2-3 Ml pacTBOpa XJIOpUAA WIH
cynbdarta muHka u 106aBbTe 7-10 Kamens pactBopa menouyn. B3doaTaiiTe cogepkuMoe 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 OKCHIOB.

3aganne 8

[TomecTruTe B poOMpPKY HEOOIBIIOE KOJMYECTBO KPUCTAJUIMYECKOTO aleTaTta 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 mpakTUKyMa, pemieHsl 3aaanus JlabopaTopHoro mpaktukyma (cM. paboudyro mporpammy,
pazzensl: 5.2 CopepxaHue pas3leiaoB M TeM AMCHMIUIMHBL, 6. Meroauueckue ykasaHHs IO
OpraHu3alii M3y4eHHUs JTUCHMIUIMHBI (Monyns)). Ilpu moucke OTBETOB Ha BOMNPOCHI
PEKOMEH/1I0BaHa OCHOBHAsI U JIONOJHUTENbHAS JINTEpAaTypa (CIIUCOK JINTEPATYPhI MIPEICTABIECH B
paboueil mporpamme JUCHUIUIMHBI).

LIxana oyenku

bamnnst
Onenka - Onucanue

CryzieHT 1eMOHCTpUpPYET cOPMUPOBAHHOCTh KOMITETEHIIUH, 0OHAPY)KMBAET BCECTOPOHHEE, CHCTEM
aTHYecKoe U IIy0OoKoe MOHMMaHUe y4eOHOro MaTepuara, MOJHOCThI0 chOPMUPOBAHBI YMEHUS U HaB
BIKH TIPU BEIITOJTHEHNH Ta00paTOpHOH paboTHI, 0(hOPMIIEHHH Pe3yIbTaToOB U 3aIUTE OTYETa MO 1abo
paropHoii paboTe. Bce 3amaHnst ocBOEHSI.

CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIIUH Ha CPETHEM YPOBHE: OCHOBHBIE 3HAHUS
OCBOCHBI, YMEHHS M HABBIKU ITPH BBINOJIHEHUH J1a00paTopHOii paboThl, 0OPMIICHHH PE3yIbTaTOB U

3aIIuTe 0TYeTa 10 JlabopaTopHOil padoTte chopmupoBansl. Bce 3aaHusi 0CBOCHBI, HO JOIYCKAIOTCS

HEe3HAYMUTeNIbHbIe OIINOKH, HETOUHOCTH, 3aTPYJHEHHS] IPU aHAINTHYECKUX ONepaLusX.

5 4-5




CTyaeHT IeMOHCTpUpPYeT ChOPMUPOBAHHOCTh KOMIICTCHIIMH Ha 6a30BOM YPOBHE: B X0Ji¢ KOHTPOJIBH
BIX MEPOTIPUATHI JOMYCKAIOTCS 3HAUYUTENbHBIE OMNOKH, CTYJEHT UCIIBITHIBAET 3HAUMTEIILHBIE 3aTPY
3 2 JHEHUS TIPU TIepeHoce 3HaHUI Ha HOBBIE MPAKTUUECKUE CUTYallMH. Y MEHUS U HAaBBIKH IPH BBITIOJIHE
HUH 1a00PaTOPHOH paboTHI, 0popMIICHHHN pe3yIbTATOB U 3aIUTE 0TYETa 110 JabopaTopHOil paboTe ¢
(hOpMHUPOBAHEI HEMOJIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(OPMYITUPOBAHEI BBIBOL
BL

CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIIMH Ha YPOBHE HIDKE 6a30BOTO, MIPOSIBISIETC
sl HEAOCTATOYHOCTh 3HAHUMN, YMEHUH U HABBIKOB

1 0 IIposiBasieTcs MOJIHOE MM NPAKTHYECKH MOITHOE OTCYTCTBHE 3HAHUH, YMEHUI 1 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

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

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 + H2SO4 = MnSO4 + S + K2SO4 + H20

3agaua 4.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METOJ0M
3JIEKTPOHHO-UOHHOTO OajlaHca, MPOTEKAOLIEero B HeHTpallbHON cpefie:

KMnOs + KNOz + H20 — KNO3 + MnO2 + KOH

3amaua 5.

CocTaBpTe CXEMY TaJIbBAHWUYECKOTO JJIEMEHTA, B KOTOPOM JJIEKTPOJAMHU 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 %
(MPOLIEHTHYIO KOHIIEHTPAIIHIO)

3anaua 8.

[notnocts  40% pactBopa HNOs; pasea 1,25 r/cm®. PaccuuTaTh MOJSPHYIO
KOHIEHTPALMIO 3TOTO pacTBoOpa.

3amaua 9.

VYpaBHsiiTe CIEQYIOMYI0 CXEMYy peaKIHMH, HCIONb3ysl METOJ HOHHO-3JEKTPOHHOTO
Oananca. Ykaxute 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.

3apaua 11.

Ckomnbko rpammos NaOH Hazo B3aTh ans npurotosienns 0,5 o> 0,02m pacTsopa?

3anaua 12.



K 11m3 20% pacTBopa ruapokcua HaTpus, IIOTHOCTh kotoporo 1,22 r/cm®, npubasunu
10 am° Bostbl. BBIUMCITHTE MPOIEHTHYIO KOHIIEHTPAIUIO MOTY4eHHOTO 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?*; 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 ykaszanus

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

Ouenka Bayner* Onucanne

5 2 Bce pacuers! BBINOJIHEHbBI IPABUIIBHO, CTYIEHT MOXKET O0BSICHUTD (DU3MIECKHUI CMBICI MOTyYeH
HBIX PE3YJIbTATOB, C/IEIATh BBIBO

4 1 Bce pacueTs! BBIIOIHEHBI IPABUIIBHO, CTYACHT MOKET OOBACHUTH (PU3HYECKHUIA CMBICI MOJYYeH
HBIX PE3YJIBTATOB, HE MOXKET CIIEJIATH BBIBOJI

3 0.75 Bce pacuers! BBINOJIHEHBI IPABUIIBHO, CTYICHT HE MOXKET O0BSICHUTD (GU3UUIECKHUI CMBICI IOy
YEHHBIX PE3YJIBTATOB, HE MOXKET CIEJIATh BBIBOJ

9 0.5 Pzicqum BBINIOJIHEHBI HETIPABUIILHO B OT/IEJIBHON YaCTH 3a/1a4H, B CBSI3H C YEM IOJIyYEH HEBEPH
Il pe3yJsIbTar

1 0 PacyeThl BBIMOIHEHBI HEMPABHILHO

* Kputepuu OLICHKH OTACTBHOM 3a/1aun

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).

Kpamkue memoouuecxue ykazanus

Kaxxaplif cTy/IeHT BBINOJHSET BapUaHT KOHTPOJIBHOTO 3aJaHusi, 0003HAUYEHHBIM JByMS
nocneAHUMH 1HdpamMu  HoMmepa cTyAeHueckoro Owmiera (mmdpa). Hampumep, HOMep
crynenueckoro owmrera CT-03-235, ne mocieqaue mudpsl 35, UM COOTBETCTBYET BapHaHT 35.

Llkana oyenxu
O1ieHKa Bas Onucanue
5 47 Bce PacUCThbl BBINTOJIHEHBI NPABUJIBHO, CTYACHT MOXKET OG’BHCHI/ITL d)mnqecm/n?l CMBICJI IOJTYYEH
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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