®OHJ OHUEHOYHBLIX CPEJICTB NIOAUCHUIIJIMHE
IIPUEM 2017 r.
DOOPMA OBYUEHMUS 3a0unasn

Xumus 2.6

Hamnpasnenne noarotosku/
CIEeUANTBHOCTD
OO0pasoBarenbHas IporpaMma
(HarpaBIEeHHOCTH (IPOQHIIB))

YpoBeHb 00pa3zoBaHus

Kypc
TpymoeMKOCTh B KpeauTax
(3a4ETHBIX EAMHUIIAX )

3aB. kadeapoi-pyKOBOIHTETH
OTZENCHUS
Pyxosoaurens OOII

ITpenongasarens

21.03.01 «HedrerazoBoe nemnox»

BBICIIIEE 00pa3oBaHUe - OaKantaBpuar

1 | cemectp |2
3
= il
e . | A.B. llamanus
i
%/ = 0.B. Bpycruxk
e | E.A. Baiitynesn4

2020 r.




1. Pouab qucuunuHbl «XumMus 2.6» B GOpMHUPOBAHMU KOMIIETEHIUI BHIMYCKHUKA:

JeMenT . CocraBiisiionye pe3yJibTATOB 0CBOCHHS (1eCKPUNITOPbI KOMIIETEH M)
o0pa3oBaTe/IbHOM
e Cemectp Kon HaumenoBanue Kopn pe3ysbraTa
KOMIIETEHIIMH KOMIIETeHIHH ocoenust OOIT HanmenoBanue
(AMCHMIIMHAA, Kon
npaktuka, 'HA)
OIIK(Y)-2 Crioco6HOCTB OIIK(Y)- Brnaneer onbITOM NPOBeACHUS XUMUUECKOTO IKCIIEPUMEHTA, METOJaMU
HCTIOIb30BaTh 2.B2 KaueCTBEHHOT'O U KOJIMUECTBEHHOT'O aHAIIM3a PA3IUYHBIX XMMHUUECKUX CHCTEM
OCHOBHBIE 3aKOHBI OIIK(Y)- YMeeT npoBOIUTH pacueThl KOHIIEHTPAIIMK PACTBOPOB PA3IHYHBIX COCTUHEHUM
€CTECTBEHHOHAYYHBIX 2.Y3
JAUCLMILINH B OIIK(Y)- ‘YMeeT BBIIOIHATh OCHOBHBIE XUMHUYECKUE OIIEpAlliU, OUUCTKY BEIIECTB B
npoecCHOHaTbHOM 2.Y4 71a60PaTOPHBIX YCIOBUSX
ACATENIbHOCTH, OIIK(Y)- YMeeT onpenesnsTh 1o CTPOSHUIO aTOMa ero CBOIMCTBA M BO3MOXKHOCTH 00pa30BaHUs
Xuaust 2.6 2 NPUMCHSATH MCTO/bI P1 2.¥5 KOOPJMHALIMOHHBIX COEMHEHUMN
' MaTEMaTH4IECKOr0o OIIK(Y)- 3HaeT 3aKOHBI TEPMOIUHAMHIKH U 3aKOHOMEPHOCTH MPOTEKAHHS OKUCIUTEIHHO-
aHalsa 1 2.34 BOCCTAaHOBHUTEIBHBIX MPOIIECCOB
MoZeIMpoBaHud, OIIK(Y)- 3HaeT XUMHUYECKUE CBOWCTBA 3neMeHTOB V-V rpymm [leproandeckoii cHCTeMbI U
TEOPETUICCKOTO 1 2.35 X BOXHEHIINX COeTMHEHUN
OKCICPUMEHTATILHOTO OIIK(Y)- | 3Haer cTpoeHHe U CBOMCTBA KOMIUIEKCHBIX COEIMHEHUMH
HUCCICI0BaHUsA 2.36
OIIK(Y)- 3HaeT CTPOCHUE U OCHOBHBIE CBOMCTBAa HEKOTOPHIX OPTaHUYECKUX BEIIECTB U
2.37 Han0oJee pacpOCTPaHEHHBIX BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI

2. IMToka3zaTesu U MeTOALI OLICHUBAHUS

TLnanupyeMble pe3yabTaThl 00yUeHHs! 10 ANCIHILIHHE Koa xonTpo1npyemoii HaumeHoBaHue pa3nena MerToabl OLleHUBAHUS
KOMIICTCHIIUN (](lJ]](l ce JUCHUIIINHBI (oue}wlmme MepOle/lﬁTl/lﬁ)
Kog HanmeHoBaHue yactn)
PI 1 [IpuMeHsieT 3HaHUs OCHOBHBIX MOHATUM U 3aKOHOB XUMUH, 1. KoMIiekcHbIe COeTUHEHMS 3amuTa oT4eTa 10 J1abopaTOPHOI
COBPEMEHHBIX TEOPHUil CTPOCHMS BEIECTBA [ ONMCAHHS 2. Beenenue B pabote
(U3NIECKUX U XUMUYECKUX CBOWCTB COCIUHCHHUI. HEOPraHUYECKYI0 XUMUIO TIucbMeHHBIH ONpoc Ha MPAKTUYECKOM
OIIK(Y)-2 3. XuMus p-dJI€MEHTOB 3aHATHH.
4. Opranuyeckas XUMHUsL. 3ammra UJ13.
TecTupoBaHUe — HE3AaBUCUMBIH
koHTpoas [JOKO
DK3aMeH
P2 BrINnoynHATh KONMYECTBEHHBIE PACUETHI 0 XUMUYECKUM 1. DnekTpoXuMHUUECKUe 3ammTa oT4era 1o 1adopaTopHOI
(dbopMynaM, ypaBHECHHSIM XHMUYECKHX PEAKIHH U COJICPIKAHHIO CHCTEMBI pabote
BEIIECTB B pACTBOPAX, AHAIM3UPOBATh U 0000IIATh MOTYyYCHHEIC ONK(Y)-2 2. KoMIuiekcHbIe coeTuHEHUS ITucbMeHHBIH ONPOC Ha MPAKTUIECKOM
pe3yNbTaThI. 3aHSATHUH.
Zammra M/13.
TectupoBaHue — HE3aBUCUMBIM
koHTpoas [JOKO




OKk3aMeH
PA3 Hcnonp30BaTh SKCIIEPUMEHTANIBHBIE METO/IbI HCCIIEI0BAHUS 1. DnekTpoXuMHYecKue 3amura oT4eTa Io JadbopaTopHOit
JUISL yCTAHOBJICHHS COCTaBa, XUMHYECKUX CBOIMCTB BEIIECTB, CHCTEMBI pabote
MIPUTOTOBJICHNUS PACTBOPOB M OIPEACIICHNS NX KOHIICHTPALUH. 2. KommekcHbIe cOeqMHEHHS [TrceMeHHBIH OIPOC HA IPAKTHIECKOM
OIIK(Y)-2 3. Beenenue B 3aHATHUU.
HEOPTaHMYECKYIO XIMHUIO 3ammra 1/13.
4. XuMHus p-3IIeMEHTOB TecTupoBaHUe — HE3AaBUCUMBIN
koHTpOoIHs LJOKO
OKk3aMeH

3. lIkaja oueHUBAHUSA
[Topsiox opraHu3alMy OLIEHUBAaHUS PE3YJIbTATOB OOYUYEHHS B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIleHMBAHMSI PE3YNbTATOB 00y4YeHHsI B TOMCKOM MONUTEXHHYECKOM yHuBepcutere (Cuctema oneHUBaHUs)» (B IEHCTBYIOIIEH pEIaKium).
Hcnonb3yercss OaIbHO-PEUTHHIOBAsl CHCTEMa OICHWBAHHUS DPE3ylIbTaTOB OOydeHHs. MToroBas oreHka (TpaaullMOHHAs W JUTEpPHAs) 1O BHUJIAM
yuebHoi gestensHocTH (M3ydenue aucuuimH, YHWPC, HUPC, kypcoBoe mnpoekTUpoBaHUE, MPAKTUKH) ONPEACNsSeTCs CYMMOM OamioB MO
pe3yJsibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM aTrTecTaluy (MTOroBast peTUHroBasi oleHka - MakcumyM 100 OamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arrecraliuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

IIIxana A OLEeHOYHBIX MepOHpI/IHTHﬁ 9K3aMCHa

% BBINOJHEHUS JK3ameH, CooTBeTcTBHE
. ” OnpeneneHne oLeHKH
3aJaHUU JK3aMCHa oamn TPAAUIMOHHOM OLICHKE
90% + 100% 36 +40 «OTnuyHO» OTIM4HOE NOHUMAaHKE NIPEAMETA, BCECTOPOHHHE 3HAHMUS, OTJIMYHBIE YMEHHS U BJIJICHUE ONBITOM MPAKTHYECKOH AEATEIEHOCTU
70% + 89% 28 +35 «Xopomo» JlocTaTo4HO MOJIHOE MOHMMAaHHUE ITPEeIMETa, XOPOIINE 3HAHUS, YMEHHUS U OTIBIT NPAaKTHYECKOH JesITeTbHOCTH
55% + 69% 22 +27 «Y IOBILY» ITpuemneMoe NOHUMAaHUE IPEIMETA, YOBICTBOPUTENIFHBIE 3HAHUSI, YMEHHS U OTIBIT MPAKTHYECKOH JesITeTbHOCTH
0% + 54% 0+21 «Heynosn.» Pe3ynpTaThl 00yueHUs] HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUIOBBIX 3aJaHMI

OlleHO‘leIe MeponpusaTHS l'lpnMepu THINOBBIX KOHTPOJIbHBIX 32,&3}{1{171
1. IInceMeHHBIN OITPOC HA ITpumeps! OuneTos:
MIPAKTUYECKOM 3aHIATUU Tema «I"aJibBaHUYECKHI 3JIEMEHT»

1. Kak wusMmeHsercs KOHLEHTpAalMs pacTBOpa, B KOTOPHI MOTpyKeH KaTroa, B XoJe paboThl
raJIbBAaHUYECKOIO IeMEHTa?
2. YBENMUUTCS, YMEHBIIUTCS MM OCTaHeTcs Oe3 HM3MEHEHUs Macca IIMHKOBOM IUIACTMHKU NpHU
B3aUMOJICIICTBUU €€ C paCTBOPaMU:

CuSOg4; MgSO4Pb(NO3)2
CocTaBbTe 2JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS! COOTBETCTBYOIIMX PEAKIIHM.
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3. Uto sBIsieTCs OKHMCIUTENEM B TaJlbBBAHUYECKOM 3JIEMEHTE, COCTABICHHOM M3 OJ0Ba M MEIH, KOTOpbIe
norpykeHsl B 1 M pactBopsl ux coneii? CocTaBpTe CXEMy M HAallUIIUTE 3JIEKTPOJHBIE IPOLIECCHI
raJlbBAHMYECKOI'0 31IEMEHTA.
4. Kak momkeH OBITh COCTAaBJICH TalbBAHWUYECKHH 3JEMEHT, YTOOBl B HEM MpOTEKana CJeayromas
peaxiusi:

Cd+CuS0O4=CdSO,4 +Cu
5. 3anuIunTe cXeMy MarHMeBO-IIMHKOBOT'O I'aJIbBAHMUYECKOTO 3lleMeHTa. MI3MenuTes jim 3.1.c. 3T0ro
3JIEMEHTA, €CIM KOHLUEHTPALMIO KaXK10T0 U3 HOHOB YBEIMYUTh B OJMHAKOBOE YUCIIO pa3?

Tema: «uekTpoan3»

1. Kakuie mpoyKThl U B KAKOW MOCJICAOBATEILHOCTH 00Pa3yOTCs Ha KaTOJIe TIPU AJIEKTPOJIM3E BOIHOTO
pacTBOpa CMeCH COleH, coxepyxkaiux karnoust: Pb?*, Ca?*, Ni?* u Mn?*?

2. UeMy paBHa Macca BOJIbI, PA3JIOKUBIIASCS MIPH JICKTPOJIM3E BOJAHOTO PacTBOpa Cyib(dara Kajaus mpu
cuiie TokaS A B TeueHue3 yacoB?3anuIINTE CXEMY MPOIIECCA AIEKTPOIN3A U AIEKTPOIHBIE IPOLIECCHI.

3. KakoBa peakims cpepl pactBopa PbSO, u kak mensiercs pH B OKOJIO aHOMHOM MPOCTPAHCTBE MOCIIE
AIEKTPOIN3a C MHEPTHBIM AJIEKTPOIOM?

4. Kakoii u3 mpemioxkeHHbIX 3ekTpoaoB (Al, Pb,Pt) Oymer sSBIATHCS aKTHBHBIM IMPH 3JEKTPOJIH3E
BojHOTrO pactBopa Fe(NOs),

5. Kakme mnpomecchl M B KakOW IOCIEIOBATEIBHOCTH OyAyT MPOTEKaTh Ha »JIIEKTPOJAX IpH
ANEKTPOXMUMHUYECKOM pPAaQpUHUPOBAHUM [WHKA, COAEPIKAIIETO NMPUMECH BHCMYTa M MEIW B BOIHOM
pacTBOpe CEpHON KUCIOTHI?

Tema «OKHCINTENTbHO-BOCCTAHOBUTEIbHbIEC PEAKIIHMN»

1. [a#iTe hopMyTupOBKY, UTO HA3BIBAECTCS CTETICHBIO OKUCIICHUS

2. PaccTaBbTe CTeneHH OKUCIeHus s Beex aroMoB B coenunennn (NH4),Cr,0-

3. YkaxuTe, Kakue U3 MPUBEJACHHBIX HUKE CXEM OTHOCSTCS K OKUCITUTEIBHBIM MPOIECCaM:

2HIOz— I, PO;{—)POi_ NO, -»>NO4
4. YKaXuTe 4UCIIO IPHUHATHIX JIEKTPOHOB IIPHU MEPEXO0IAX:
H® —H Cr'® »Cr?s°—»s™
5. B OKMCIINTENBHO-BOCCTAHOBUTENBHBIX PEAKIUAX TOJIBKO B POJIM OKUCIUTEIS MOKET
BeIcTYyNaTh: K,Cr,07; HoO5; SO,; HF

3amuTa oT4eTa mo
nabopaTopHOU padorte.

KonTposibHbsle Bonpocs! 1o Teme «I 1aBHas NOArpyNna YeTBEPTON IPYIIIBI»:
1. TTokakuTe ypaBHEHHUSMH PEAKIIMI MOJYYEHHUE YTIIEKUCIIOTrO ra3a U3IPUPOJHBIX COCTMHEHUN
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(MHHEpasoB) KalbIUTa, MarHE3UTa U MaJIaxuTa.

2. PactBopumocTs yriiekucioro rasza B Boje npu 20 °C pasna 87,2 muina 100 r Boasl. YeMy paBHa

MOJIIpHAsi KOHIIEHTpAIs 3TOT0 pacTBopa?

3. Hanumure ypaBHeHuUs THIpoian3a KapOoHaTa HaTpUsl U cuiiMkaTa Hatpus. Kakas conb v nmouemy

TUAPONIU3YeTCs nonHee?

4. O0BsACHHUTE, TOYEMY PEaAKIIH

COx(T) + Na,SiO; = Na,CO3 + SIOz(K)

B PacTBOpax NPOTEKAeT B MPSIMOM HalpaBJICHUH, a B paciiaBax — B o0patHom?

5. PacTBOp cuiiMkara HaTpUs UCIOJIL3YETCs B KauecTBe Kies. [louemyrnpu XxpaHeHUH B HErepMETHYHON
€MKOCTH 3TOT PacTBOP CTAHOBUTCSI MyTHBIM U TEpSET KJEesIIHNe CBOCTBA?

6. [lokaxute ypaBHEHUAMH peakiuii amdoTrepHbie cBoricTBa Tuapokcu1oB ojaoBa Sn(OH); u Sn(OH),.7.
[Tokaxxute ypaBHEHUSMHU peaKUil BOCCTaHOBUTENbHBIE cBOMCTBASNCly M OKUCIUTENbHBIE CBOMCTBA
PbO..

KonTposnbsHbIe BOITPOCH pa3MeIIeHbl B yueOHOM nmocodun: JIabopaTopHbIi MPaKTUKYM 110 00IIeH 1
Heopranuueckoi xumuu: yueobnoe nocodue / H. @. Crace, A. A. [lnakunkun, E. M. Kuszesa;
HarmonaneHblii nccnenoBatenbekuii ToMckuit monmurexandeckuii yaupepeuteT (TITY). — 3-e u3n.,
niepepad. u gom. —Tomck: Uzn-so TITY, 2013. —URL.:
http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nara obpamenus: 11.09.2016). — Pexxum pocryma:
n3 KopriopatuBHOU ceTH TIIY .- TeKCT: 2IIEKTPOHHBIN.

3amura UJ13.

Bompocsr:

1. V3BecTHO, YTOMOH [Fe(CN)4]2'z[I/IaMarHI/ITeH. C momonrpio Metoga BC 00bACHUTE XUMHUYECKYIO
CBSI3b, IMAMarHeTH3M U T€OMETPHUECKOE CTPOCHUE TAHHOTO KOMILIEKCA.

2. Kakas yacThb rajlbBaHMUECKOr0 3JIeMEHTa Ha3blBaeTcs anekTpoaoM? Kakoil U3 ayeKTpoaoB 3apsikeH
MOJIOKUTEIIFHO, a KAKOH OTPUIIATETIbHO, KAaKHe XUMHYECKHE MTPOIECCHl YT Ha JIEKTPOoax?

3. IloueMy OJMH M TOT € OKUCIUTENb WIM BOCCTAHOBMUTENIb MOXXET MMETh HE OJHO, a HECKOJBKO
3HaYeHUH OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHOTO MOTEHIIAIIA?

4. Tlpu snextponuse pactBopa cynbparamenu (II) Ha anoxme Bbienuiock 5,64 11 kucnopoaa (H. y.)
OnummTe AIIEKTPOIIH3, BEIYUCIUTE MACCY BBIICIMBIICHCIHAKATOACME M, TPUHABBEIX0ATTOTOKY 100 %.

DK3amMeH

IIpumep 3axaHnil IK3aMeHa
1. 1711 TaHHOTO OKUCIIUTETHHO-BOCCTAHOBUTEIBHOTO TpOIlecca:
K;MnO4 + K;SO4+ HyO - KMnO4+ K;SO3+ KOH
©°Mn0O,/ MnO,*= 0,564B ©%S0,%"/ S05*'=-0,93B
1.1. cocTaBpTe peakMu OKUCIEHUS U BOCCTAHOBIICHHUS;
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1.2. yKakuTe OKUCIUTENIb U BOCCTAHOBUTENb U UX YKBUBAJICHTHBIE MacCChI;

1.3. MeTOIOM 3IEKTPOHHOTO OanaHca WM MOTypeaKIuii moaoepute Kod(hHUIUEHTH B 9TOM YpaBHEHUH;
1.4. cocTaBbTe COKPAIICHHOE HOHHOE U TIOJTHOE MOJICKYJIIPHOE YPaBHEHUSI HOHHO-3JIEKTPOHHBIM METOIOM;
1.5. paccunraiite A@° (B) 1 AG%05 (K/MOND);

1.6. yKkaxuTe BOZMOKHOE HAIPaBICHIE MTPOTEKAHMS PEaKIUH.

2.1. CocTraBbTe cXeMy rajibBaHHYECKOI0 3JieMeHTa, 0Opa30BaHHOIO JABYMS JTaHHBIMHU METaJUIAMU,
MOrPY’KEHHBIMU B PACTBOPHI COJIEN C U3BECTHOM KOHUEHTPALMEN HOHOB;
MeTtamibl Comu @°Cr**/ Cr=-0,744 Konnenrpannu
Cr, Al CrCls, AICI; @°AI**/ Al= -1,663 [Cr’*]=0,1M; [AI**]=0,01M
2.2. HalMIIUTE YPAaBHEHUS KATOJHOIO U AaHOJHOTO MPOLECCOB;
2.3. ompenienuTe paBHOBECHBIH MOTEHIMA KaTO/a.

3.1. PaccumTaiiTe CKOJBKO ra3a BBIICIUTCSA Ha Karojae NMpH djiexkTposmse pactBopaAlCl; B teuenue
ldaca u cuse Toka paBHOM 4 A.

3.2. onpenenute PH pacTBopa B OKOJIO KAaTOJHOM W OKOJIO aHOJHOM IIPOCTPAHCTBE JO W MOCHE
AJIEKTPOJIH3a,

3.3. 3anummTe ypaBHEHHsI KATOJHOTO U aHOJIHOTO MPOoIecca.

4.1/lonummTe npeanosgaraemMoe ypaBHeHue xumuueckoilt peakumuCr+ HoSOguqonn=...ITondepure
K02 (HUIIHEHTHI METOJIOM JIEKTPOHHOTO OajaHca.

4.2. Paccumtaiite AG XUMHUYECKOW pEAKIMM U CHETalTe BBIBOJ O €€ TEePMOIUHAMUYECKOU
BEPOATHOCTH 0€3 yueTa nmepeHanpsoKeHusl.

5. paccumraiiTenanbonbiuee@’ MeTaUIOB, KOTOPHIE MOTYT KOPPOIAMPOBATH C  KUCJIOPOIHOM
nenosisipusaieit B pactope ¢ pH = 7,0.

6.1. paccuuraiire e PEaKIUK TP KOPPO3UH, KOTOpask MPOXOMUT HA OJOBSHHOM W3Ieuu(@’=
-0,136 B), MOKpPBITOM XpOMOBBIM TIOKpBITHEM (¢°= 0,799 B), B ciiyuae paspylueHus 3TOTO MOKPHITUS B
cpene ¢ pH=9

6.2. 3anumnTe peakuy, UAyIMe Ha KATOAHBIX U HA aHOJHBIX YYaCTKax.

6.3. OnpenenuTe TUI TOKPBITHS.

5. Metoanueckne yKa3zaHus mo mpoieaype oneHuBaHus
I

[
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[TuceMeHHbIN onpoc Ha
MPaKTUYECKOM 3aHSTUU

[TpakTHueckoe 3aHATHE 3aKaHYMBACTCS MICHBMEHHOM MPOBEPOYHON pabOTOM, KOTOpasi BKIIOYAET B ceOs
5 3ajaHuii, COCTaBIEHHBIX IPENOAABATEIEM IO TeEME ITpaKkTHueckoro 3ansaTus. Ha padory orBoaurcs 30
MHHYT, 3aT€M CTYACHTHI cIaloT CBOM paboThl. Kaxmoe 3amanme onenmBaercs B 0,6 Oamra, Takum
00pa3om, 3a JaHHOE OILIEHOYHOE MEPONPHUATHE CTYJECHT MOXKET NOJIYYHUTh 710 3 6amoB. [y moaAroToBKu
K TPAKTUYECKOMY 3aHSTUIO CTYACHTY HEOOXOIMMO MpOopadOTaTh JEKIMOHHBIH MaTepHai, MaTepHal
y4eOHUKOB W/MITN Y4€OHBIX TOCOOUH.

TpebGoBanust K 0POPMIICHUIO POBEPOUHOMN PaOOTHI:

1. B 3amanun 00s3aTenbHO YKa3bIBAIOTCA CleAyIoas HHGopManus: HOMep 3aaHusi, HOMEp BapHaHTa,
(bamuns, UM, OTYECTBO CTYIEHTA; HOMEP IPYIIIIHL.

2. Pemenne xaxmoil 3aadd JOJDKHO OBITH MOJPOOHBIM, C BKIIOYEHHEM INPOMEKYTOUYHBIX PAacyETOB,
yKa3aHUEeM HCIOJIb30BAaHHBIX 3aKOHOB, MpPaBWI W (OPMYJ; y TMOJy4aeMBIX B KaKIOM JIEHCTBUU
YHCJICHHBIX BEJIMYHMH YKa3bIBACTCS €AMHUIA U3MEPEHUS (Pa3MEPHOCTB).

Kpurtepun oueHnBaHus 0JHOTO 3aJaHUS:
a.3aaHue BBITIOJIHEHO MOJIHOCTHIO BepHO — 0,6 Oasa.
b.3ananue BoIMOIHEHO HAMOJIOBHHY BepHO — 0,3 Oaa.
C.3amanue He BoIIONHEHO — (0 OayLIOB.

3ammra /13

N3 crynenta cogepxut 20 3aaau u ynpaxkuenuit uz /10114, nepeueHb KOTOPbIX HAXOUTCS B BapHaHTE
N3 kaxnoro cryneHTa. TeMbl 0XBaTbIBAIOT BCE PA3AEIbl IPOrPaMMBbI TUCHUTUIMHBI.

[IpenonaBaTens oOecrieurBaeT CBOEBPEMEHHOE IMOJyueHUE cTyaeHTamMu BapuaHToB M/I3, a Takxke
MIPEOCTABIISAET SJEKTPOHHYIO CChUIKY Ha COOPHUK 3aj1ayu M yIpaKHEHU.

N3 BBIMONHAIOTCS B OTAENBHOM TeTpaau, Npu OGOPMICHUHM KaXIOro 3aJaHusi o0053aTelbHO
YKa3bIBA€TCsl €r0 HOMEP, MPUBOAUTCS MOJHOCTBIO TEKCT YCIOBHUS KaXKI0T0 3a1aHus. Pemenue kaxxaoro
3a/laHusl JOJDKHO OBITh MOJPOOHBIM, C BKJIIOUEHHEM IPOMEXKYTOUHBIX pacu€ToB, pacCyKICHH,
MOSICHEHUM, ¢ yKa3aHHUEM HCIIOJIb30BAaHHBIX 3aKOHOB, MPAaBWI M (OPMYIN; Y IMOJy4aeMbIX B KaxXJIOM
NEHCTBUM YHMCICHHBIX BEJIIMYMH YKa3blBaeTCs eauHUIa u3MepeHus (pasmepHoctb). MJI3 mposepsier
IpernojiaBaTenb, BeAyIUi J1abopaTopHble 3aHATUSA. B TedeHue Hemenu CTYJIEHT JOJDKEH peIIUTh He
MeHee 2-X 3a1ad4.

Cymmapssiii peittunr 3a /13 cocrasmsier 6 6amios.

Kpurtepun onieHKH 0HOrO 3a1aHus:

e 3anmanue O(OPMIIEHO B COOTBETCTBUM C TpPEOOBAHUSAMH, BBIIIOJHEHO BEPHO M CJIAHO B
yCTaHOBJIEHHBIN cpok — 0,5 Gasna.
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e 3amanue 0opOpMIIEHO B COOTBETCTBHH C TPEOOBAHHMIMHM, B PEIIEHUH UMEIOTCS omuoku — 0 + 0,4
OaJuIOB

e 3amanue ohopMIIEHO HE 1O TPeOOBAHUAM, PEIIEHO HEBEPHO M HE B yCTAHOBJICHHBIH Cpok — 0
OaJLIOB.

3ammura oT4YeTa 0
naboparopHoit pabote

B nauane naboparopHoii paboThl CTYyJEHT HOJy4aeT JIOMycK K padoTe, Ui 3TOr0 OH HPENOCTaBIIsAET
MPEToIaBaTeNi0 KOHCIEKT JabopaTOpHOM paboThl, B KOTOPOM KpaTKO H3JIOXKEHBI TEOPETHUECKUE
OCHOBBI, c(opMynupoBaHa Lenb padOThl, MPUCYTCTBYET HKCHEPUMEHTAJbHAS 4YacTh, PUCYHKU U
TaOJHIIBI SKCIIEPUMEHTAIBHBIX JTaHHBIX (1pu HeoOxoxumocTH). [To okoHyanun 1abopaTopHOil paboTHI
CTYZIEHT cIaeT OTYET, B KOTOPOM IPUBEAEHBI YPaBHEHUs peaKkluil, OnrucaHbl HaOIIOCHNS, IPUBEIEHbI
pacueTsl, ciesiaH MPOMEXYTOUYHBIN BBIBOJI IO KaXKJJOMY OIIBITY, C/IeIaH OOUIMiA BBIBO/ 11O JIAOOPATOPHOU
paboTe U 3allMIIAET ee OTBeYas Ha KOHTPOJIbHbIE BOMPOCHI (MMCHbMEHHOW/YCTHOM (opme) K TaHHOH
naboparopHoit padore. CyMMapHBI PSUTHHT 3a JIa0opaTOPHYIO padboTy coctasiser 1,5 6amra.

Kpurtepun onieHKH KOHCIIEKTA-0TYeTa K JIa0opaTopHoii padore:

e [loxroroska k aboparopHoit pabote — 0,5 Oana.
e Oruer no abopaTopHoii padore — 0,5 dama
e 3amuTa jaboparopHoii pabotsl — 0,5 Gaa.

DK3aMeH

DK3aMeH MPOBOJUTCS B MHUCBMEHHOH (hopMe B COOTBETCTBUU C PACIUCAHHEM CECCHH C TPYIIOW WMIIU
IIOTOKOM CTY/IEHTOB. Bpems BbINOJHEHUS MUCbMEHHBIX KOHTPOJBHBIX 33JJaHUN CTPOrO OIpPaHUYEHO U
COCTaBISET M1 IHCBMEHHOTO OJK3aMeHa — 3 aKaJeMUYeCKUX Yaca, BKIOYas BpeMmMs Ha
OpPraHM3aIMOHHYIO YacTh U c1ayy padoT. Borpockl U 3a1aHusi, BRIHOCUMbIE Ha TUCbMEHHbBIE IK3aMEHBI,
COOTBETCTBYIOT paszjesiaM yduyeOHOM AMCHUUIUIMHBL. DK3aMEHAllMOHHbIE BOIPOCHI pa3pabaThHIBAIOTCS
MpenojaBaTeNsiMy, BEAYIIUMHI Y4eOHYIO0 IUCHUIUIMHY, U TPYIIUPYIOTCS B 9K3aMEHAIlMOHHbIE OUJIETHI.
[TpoBepka paboT 1 BBICTABICHNWE OTMETOK B 9K3aMEHAI[MOHHBIE BEJIOMOCTH IMPOBOAUTCS B TEUCHHE BYX
pabounx jaHeW, BKJIIOYas J€Hb HSK3aMmeHa. VMHQopmamnus o pesynbraTax 3K3aMeHa JOBOAMTCA [0
CTYJEHTOB Ue€pe3 IEKTPOHHBIN KypHall. B ciiydae Hecornacus ¢ pe3yinbTaTaMyd MMCbMEHHOTO DK3aMEHa
CTYJEHT MOXET 03HAaKOMUTKCS C pelieH3uel (3aMeuaHus MU U TOMETKaMH ) IIPOBEPSIOIIETO.

CryneHT, HE SBUBLIMIICSI HAa IHCBMEHHBIM KOHTPOJb WJIM IOJYyYMBUIMM HAa HEM OILICHKY
«HEY/IOBJIETBOPUTENIbHO», 0053aH BBINOJIHUTH MHUCbMEHHYIO padoTy MOBTOpHO. [I0BTOpHOE BBINOIHEHNE
MUCHbMEHHOW palbOThl OCYIIECTBISIETCS B JIHM, YCTAHOBJIEHHBIE JEKAHATOM [0 COIJIACOBAHMIO C
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kadenpamMu Hu  yueOHO-METOJAMYECKHMM  ympaBieHHeM. B  ciiyduae MOBTOPHOrO  MOJTYYECHHS
HEY/IOBJIETBOPUTEILHOM OIIEHKHU CTYJEHT CAAeT AK3aMEH MO JAaHHOM JUCIUIUIMHE YCTHO KOMHUCCHH,
chOopMUPOBAHHOM 3aBENYIOIINM KadeIpou.

Kpurtepun ouieHKH 0HOTO0 3aIaHUSL:

® 32 Ka)/10€ [IPABUIILHO BBIIIOJHEHHOE 3a/laHHE BBICTABISETCS 2 TECTOBBIN OalI;
® 32 HENPaBWJIBHO BBINOJIHEHHOE WM HEBBINOJIHEHHOE 3a/1aHue BbIcTaBisieTcs () 6ayios;
e I 33JaHUH CO CJIOKHBIMU PEIIEHUSIMH ITPETyCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.
MaxkcumanbHbIH cyMMapHbIi 0ait 3a 3k3aMeH cocTapiisieT 40 6amios.
3a 2 Hejenu 10 SK3aMeHa CTYIEHThl MOT'YT O3HAKOMHTBCSI C IEMOHCTPALIMOHHBIM BapUaHTOM Ouiera,
KOTOPBIM pacrosaraercsi B OTAEIbHOM 3JIEMEHTE 3JIEKTPOHHOIO Kypca.




