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1. Poab aucuMminHbl B (POPMHUPOBAHUM KOMIIETEHIIHI BHIMYCKHUKA:

TpedyemMoro kauecTna,
3aJJaHHOTO KOJIMYeCcTBa
P HAUMEHbIIUX
3arpaTax
0O0IIIECTBEHHOT'O TPYAa

OITK(Y)-Ne38

Kon CocrapJsiomme pe3yJibTaTOB OCBOCHHUSA (lIeCKle'lT()pbl KOMIIeTeH].l]/ll/[)
P — HanmenoBanne
HoMHETeHIHH Kon HaunmeHoBanue
YK(Y)-1 Crocoben VK(Y)-1.BI BrageeT onpITOM IpUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK U MAaTEMAaTHYECKIX METOJIOB U MOZEIICH ISt
OCYILECTBIIATH MOKCK, peleHns 3aJa4 TEOPETHYECKOTO U MPHUKJIATHOTO XapakTepa
KPUTUYECKUH aHATIU3 U VK(Y)-1.B2 Brnaneer penpoayKTHBHBIME METOJAMH MO3HABATENIBHOH NEATEIPHOCTH U MBICIUTEIILHBIMH ONIEPAlUsIMA
CHHTE3 HH(pOPMAIHH, JUI pelIeHus 3a1a4 eCTeCTBEHHOHAYYHBIX JUCHUILUINH
MPUMEHSTH CUCTEMHBIH
MO/IXOM /1A PelIeHHs YK(V)-1.V1 YMeer pemaTh 3a1a4d TEOPETUYECKOr0 U MPUKIAIHOTO XapaKkTepa
TIOCTABICHHBIX 3a/1at YmeeT 000011aTh YCBOSHHBIE 3HAHUS €CTECTBEHHBIX HayK KaTErOPHSIMH CUCTEMHOTO aHANIN3a U TI0/1X0/1a 1
YK(V)-1.y2 MBICJIUTEJIBHBIMY OIIEPALIUAMHY aHAIN3a, CUHTE3a, CDABHEHUS U OLIEHKU
YK(V)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MaTEMaTHYECKHE METOJIbl TEOPETUUECKOIO XapaKTepa
VK(Y)-1.32 3HaeT penpoIyKTUBHbBIE METOAbI MO3HABATEILHON AESITEIBHOCTH, IPU3HAKH CUCTEMHOTO MOIX0/1a 1
CHCTEMHOTI'0 aHaJIM3a
OIIK(Y)-1 | Cnocoben
HCIIONBb30BaTh OTIK(Y)-NeBS8 Bnaneef METOJAMH TEOPETUYECKOr0 M AKCIEPHMEHTAIBHOIO HCCIEJOBAHUS XUMHUYECKUX MPOLECCOB U
OCHOBHEIE SIBJICHUH, aHaJIn3a 1 00pabOTKH HKCIIEPUMEHTAIBHBIX TAHHBIX
3aKOHOMEPHOCTH,
JICHCTBYIOLLHC B YMeeT BBISBISATH B3aUMOCBSI3b MEXIY CTPYKTYpOH, CBOWCTBAMH M PEAKIIMOHHON CIMOCOOHOCTHIO
mporecce OIIK(Y)-NeV8 o ’
XMMUYECKHX COCTMHEHUH, TPOBOUTH CTEXHOMETPUIECKHE PACUETHI
U3TOTOBIEHHUS
MPOAYKITIH

3HaeT OCHOBHBIC ITIOHATHUS U 3aKOHBI XUMHUU, SJICKTPOHHOC CTPOCHUC aTOMOB U MOJICKYJI;
OCHOBBI TCOPUU XHUMHUYECKOH CBS3M B COCAUHEHHIX pa3HbIX THUIIOB, CTPOCHUE U
KOOPAUHAIMOHHBIX CO@HHHGHHﬁ, CTPOCHUEC BEUICCTBA B KOHACHCUPOBAHHOM COCTOAHHUU

CBOICTBa




2. INoka3zareau n METOAbI OICHUBAHUSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 0 TUCHUILTHHE

Kon unauxartopa

HaumeHoBaHHe pa3jiesia TUCHUILTAHbI

MeToabl O1leHUBAHUS

Kon HaumeHoBanue JAOCTHKEHHS (oLeHOYHbIE MePONPUATHS)
KOHTPOJ’IHPyeMOﬁ
KOMIIeTeHIIMH (MM ee
YacTH)

PI 1 [IpumensieT 3HaHUsI OCHOBHBIX MOHSATUI 1. Teoperuueckrne OCHOBBI XUMHUH. [TuceMeHHBIH onpoc HA
Y 3aKOHOB XMMUH, COBPEMEHHBIX TEOPUI VK(Y)-1 2. CTpoeHue aroma U NepUOJUIHOCTD MPAKTUYECKOM 3aHSITHHU.
CTPOEHHS BEIIECTBA JJIsl OIIMCAHUS CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX 3amwmra U/13.
(blfmqeacnxupll XI/IMI/IﬂeCKI/IX CBONCTB OMK(V)-1 COCIMHEHU N TeI(J:lTI/IpOBaII[me
COCIMHEHU. 3. XumHueckas CBsA3b U CTPOEHUE HE3aBUCUMBIN KOHTPOJIb

MOJICKYIL. I[HOKO

PJI 2 BeImonHsIeT KOTMYECTBEHHBIE PACYETHI 1. Teoperuueckrne OCHOBBI XUMHUH. IIucbMeHHBIN ONPOC HA
10 XUMUYIECKUM PopMysiam, VK(Y)-1 2. CTpoeHue aroma U NepUOIUIHOCTD MPAKTUYECKOM 3aHSTHU.
YPaBHEHUSIM XUMUYECKHUX PEaKLUUN U ONK(Y)-1 CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX 3amwmra U/13.
COZIEPKAHUIO BELIECTB B PACTBOPAX, COEIMHECHU . TectupoBanue —
aHaAJM3HUPYeT U 0000IIaeT MOTYyICHHbBIE 3. Xumu4ueckas CBSI3b U CTPOCHUE HE3aBHCUMBIN KOHTPOJIb
pe3yIbTaThI. MOJICKYIL. ITOKO

P13 Hcnonb3yeT s3kcepuMeHTAIbHBIE 1. TeopeTuueckre OCHOBBI XUMUH. 3amura oT4eTa 1no
METO/bI UCCICAOBAHUS IS 2. CTpoeHue aroma U NepUOTUIHOCTD nmabopaTopHoi pabdore.
YCTAHOBJICHUS COCTaBa, XUMHYECKHUX OIIK(Y)-1 CBOMCTB XMMHMYECKUX IJIEMEHTOB U UX

CBOWCTB BEILIECTB, TPUTOTOBJICHUS
pacTBOPOB U OIPEIEIECHUS UX
KOHIEHTPAIHM.

COEJIUHEHMIA.
3. XuMHu4ueckasi CBA3b U CTPOECHUE
MOJIEKYJL.




3. IlIxana oueHnBaHUA

[Topsaiox opraHu3aly OLIEHUBAaHUS PE3YJIbTATOB OOYUYEHHS B YHMBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM moiuTexHudeckoM yHuBepcuteTe (CructeMa OlieHHBaHMA)» (B JACHCTBYIOMICH PEIaKIInu).
Hcnonp3yercst OamipHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyueHus. VToroBas oneHka (TpaAWLMOHHAS W JIMTEpHAs) MO BHUAAM
yueOHol nesrenbHOCTH (M3ydenue auctumuinH, YHWPC, HHWPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMNPEASIsIeTCs CyMMOW O0ayuioB IO
pe3ylibTaTaM TEKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluu (MTOroBasi pEeUTUHTOBas OleHKa - MakcuMyM 100 GaiioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYLIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI arTeCcraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF-HHaHOM AUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aJ1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJHEHUs

CooTBeTCTBHE TPAAUIIMOHHOM OlIEHKE OnpenesieHne OMeHKH
3a/1aHus paju u pen 11

90%+100% «OTIYHOY OTnMyHOE NOHMMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHMSL, OTJIMYHBIE YMEHUS U BIaJICHHUE ONBITOM MIPAKTUUYECKON
JesITeIbHOCTH, HEOOXOAMMEBIE PE3yIIbTaThl 00Y4IeHUS CPOPMUPOBAHBI, HX KAYECTBO OI[CHEHO KOJINIECTBOM
0aJuIoB, OJIM3KUM K MaKCHMAaJTbHOMY

70% - 89% «XOpOI.HO» I[OCTaTO‘{HO IMOJIHOC MOHMMAHUC MPEAMCTA, XOPOIINE 3HAHUA, YMCHUA U OIBIT HpaKTH‘IeCKOﬁ JACATECIBbHOCTH,
H606XOI[I/IMBI€ pe3yJIbTaThl 06yquI/m C(l)OpMI/IpOBaHLI, Ka4y€CTBO HU OJTHOT'O U3 HUX HC OLICHCHO MHUHUMAaJIbHBIM
KOJIMYECTBOM OaliioB

55% - 69% «Y 1oBIL.» [Tpuemnemoe MOHNMaHKE MTPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHNS, YMEHUSI U OTBIT IPaKTHIECKON
JeATeIbHOCTH, HEOOX0ANMBIE PE3yJIbTaThl 00yUeHHs ChOPMHUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OIIEHEHO
MHHHAMAaJIbHBIM KOJIMYECTBOM 0alIoB

0% - 54% «HeymoBi.» PesynbTaTel 00y4eHUs He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPeOOBaAHUSIM

2. IlepeyeHb TMIOBBIX 3aJaHUH

Ouenoqnme MeponpusTHus “p“MepLI THIIOBBIX KOHTPOJbHBIX 33[[3]-"/"7[
1. [InceMeHHBINM OnTpoC Ha [Tpumeps! OUIETOB:!
NPAKTUYECKOM 3aHATUU Tema «CTpoeHue aroma

1) 3amonHeHne 3IEKTPOHAMY YHEPTETHUECKUX YPOBHEN H ITOTyPOBHEHN 00OBACHIETCS
1) nmpurumnom [Taynu 2) IPUHLIUIIOM HEOTIPEIEIEHHOCTH
3) npasusniom ['ynzaa 4) npUHIMIIOM HAUMEHbIIEH SHEPTUU

2) OpOuTanbHOE KBAHTOBOE YHCIIO JIJIsl HECTIAPSHHBIX 3JIEKTPOHOB B aTOME OpOMa paBHO

3) ATOMHBII HOMEp dJ1eMeHTa ¢ (POPMYIION BAJIEHTHBIX SJIEKTPOHOB 4s 24p? paBen
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4) CBOICTBa OKCHJIOB 3JIEMEHTA C KPATKOM 3JIeKTpOHHON (opmyitoi 3s? 3p*
1. ocHOBHBIE 2. KHUCIOTHBIE 3. aMm(OTepHBIE

5) BemecTsa ¢ KOTOPHIMH B3aMMOJEHCTBYET OKCHJI aTOMa ¢ (POPMYJION BAJEHTHBIX SJIEKTPOHOB 352
1)NaOH 2)HCI 3)CaO 4)H.O 5)S0s;

Tema: «XumMu4eckas cBsi3b: 00pa3oBaHue, BUAbI U xapakTtepuctuku. Meroa BC u cTpoenne
MOJIEKYJD»
1) HawuOoubIiiast SHEPTHUs CBSI3U B MOJICKYJIS
1) H.S 2) H20 3) HoTe 4) HoSe
2) TlupamumanbHyto GOpMY HMEET MOJIEKYJIa
1) H20 2) NH3 3) BF3 4) CO2
3) BelecTBoO ¢ HOHHBIM THIIOM XUMHYECKON CBSI3H
1. H 2. NaCl 3. HF 4. Si
4) Tun rubpuaU3anuy opouTaieii neHTpaaIbHOro atoma B Mosiekyie NF3
5) Mounekyna auokcuaa yriepoaa CO2 HenonspHa, a Mmosiekysna Boasl NH3 momnspHa. [Tpumensis
Meroa BC o0bsicHuTe JaHHBIA (PakKT.

Tema «Xumunueckas cBsi3b: MeTox MO H cBolicTBa COeIHHEHHI»
1) Ucnonb3yst METO MOJIEKYJIIPHBIX OpOUTAJICH ONPEIeINTE MArHUTHBIC CBOWCTBA MOJICKYJIBI
KHCIIOpOJa
2) Ucmomnb3yst METOT MOJIEKYIISIPHBIX OpOUTAJICH PACIIONOKUTE YACTHUIIBI TI0 YBETHUCHHUIO SHEPTUH
CBSI3U:
1. 02 2.07 3.02F 4.0% 5.0.%
3) IlepexoasT B )KHIKOE COCTOSTHHE TP MOHWKEHUH TEMIIEPATyphl BCIEACTBHE 00pa30BaHuUs
BOJIOPOJHBIX CBS3EH MEXKITY MOJICKYJIAMH
1.0z 2. N2 3. HF 4. NH3
4) MeXMOJIEKYIIPHOE B3aUMOJICHCTBHE, KOTOPOE SBJISICTCS PUINHON
nepexojia Kuciuopoza B xxuakoe cocrosiuue mpu 90 K
1) MexxMoeKysipHasi BOJIOPOAHAS CBS3b 2) OpUeHTaIMOHHOE
3) UHIYKIHOHHOE 4) nucriepcuoHHOE
5) Bemiecta, kotopsie mpu 20 °C CyIIeCTBYIOT B TBEPIOM COCTOSIHUT
3a CUET MEXKMOJIEKYJISIPHOTO JTUCIIEPCUOHHOTO B3aUMOJIEHCTBUS
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1)NaCl  2)I, 3)H.O 4)CO 5)Fe

Tema «KoMILIeKCHBIE COeTUHEHUSD)

1) JlaiiTe onpezenacHre MOHATHIO «KOMILIEKCOOOpa30BaTeIby.

2) HasoBuTe KOMIUICKCHOE COCIMHEHHE, HANWIIMTE YypPaBHEHHE TUCCOLHMAIMA W COCTaBbTE
BBIPAKCHUE KOHCTAHTBI HECTOMKOCTH JUIsl KOMILJIeKcHOTrO oHa B coenunenun: Na[Al(OH)s].

3) Ompenenute CTENEHb OKUCICHHSA W KOOPAMHALMOHHOE YHCIO KOMILICKCOOOpa3oBaTeis B
coequnennn: Ks[Fe(CN)e].

4) JlonuiiuTte ypaBHEHUE PEAKIIUH U HA30BUTE MPOIYKT:

CuClz + NHz —»

5) Meromom BC, onpenenute Tun rudpuansanun AO kommiekcoobpaszosatens B none [Al(OH)s]*

U €r0 MarHUTHbBIC CBOWCTBA.

3amuTa oT4eTa mo
nabopaTopHoi paboTe

KoHutponbsHbie Bonpocs! 1o TeMe «IIpurorosnenue pactBOpoB. TUTpOBaHUEN:

1. Ilepeuncnute aHATUTUYECKYIO MOCYNy HEOOXOIUMYIO AJIsl IPUTOTOBJICHHUS U TUTPOBAHUS PAaCTBOPOB,
yKaXHUTe ee Ha3HaueHHe U IpaBuiia paboTsl C MOCY0H, MPUMEHSIEeMON B 00bEeMHOM aHaJIM3e.

2. Ha uem OCHOBaH THTpPUMETpPHUECKHI MeToj| aHanu3a. OOBSCHHUTE CIENyoIlie TEPMUHBI: THTPAHT,
TUTPOBaHUE, HHIUKATOD.

3. CmocoObl BBIpaXEHHS KOHIIGHTPAIMii pacTBOpOB (MaccoBasi JOJsl, MOJSpHAs KOHIIEHTpAIHMs,
MOJISIpHast KOHIEHTPAIHs SKBHBAJIEHTOB, MOJISUIbHAS KOHIIEHTpALU, TUTP, MOJIIpHAst 10JIs).

4. llpaktunueckass 3amaya. HeoOXxoauMo TPUTOTOBUTH PACTBOP THAPOKCHAA HATpUsl 3aJaHHOMN
koHueHTpaumu (Hanpumep, CH = 0,12 v, V = 250 mu). [dns 3TOro naHbl: KOHLEHTPUPOBAHHBINA
pacTBOp TMAPOKCHUA HATPUS, aHATUTHYECKAs TIocy/1a, apeoMeTp. [IpakTHuecku ornpeenuTe UCXOAHbIE
JaHHbIE JJIS1 PEIICHNS 331241 U IPUTOTOBBTE PACTBOP sl JAbHEHUIIEr0 €ro THTPOBAHMA.

KOHTpOHI)HBIe BOIIPOCHI 110 TEME «OKHCIUTENBEHO-BOCCTAHOBUTEIIHLHBIE peaKHI/II/I»:
1. Cpenm BemectB — xyopuy xkenesa (1), xmopun xenesa (I1I), meTammmgeckoe xKene30 CepoBOIOPOI,
Cynb(UT HATPHUS, CEepHAsd KUCIOTAa — YKWKHATE BOCCTAHOBHUTENb, OKHCIUTENIh W BEIIECTBO C
OKHCJIUTENBHO-BOCCTAHOBUTEIBHOU TBOMCTBEHHOCTBIO.
2. llna nansHbIX peakuuii omnpenenute tan OBP. B ypaBHeHMM peakunu IUCHpONOPLMOHUPOBAHUS
paccTaBbTe CTEXHOMETPUUECKHE KOI(PUITMEHTHI:
Cl; + NaOH = NaCl + NaClOs; + H,0
Cl; + KoMnO4 = KCI + KMnOg4
KCIO; = KCI + O;
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Zn + HNO3 = Zn(NOs)2 + N2 + H,0

3. Hanwmmmre ypaBHEHHs peakinii IepMaHTraHaTa Kajius B KHCIION, HeWTPaIbHOM U B IIEIOYHON cpeiax.
3anuimmTe BEIBOJI O BIMSHUU CPEJIbl HAa OKHUCIUTEIbHBIC CBOMCTBA MTIEpMaHraHaTa KaJlusl.

4. Tlepokcua BOAOPOa B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUAX MPOSBISAET OKUCITUTEIIBHO-
BOCCTaHOBUTEJIbHYIO IBOMCTBEHHOCTh. 13 UMCIOIIUXCSI PEAKTUBOB B IITATUBE JOKAKUTE TaHHBIN
(haKT 1 HAMHUITUTE YPaBHEHUS dTHX PEAKITHIA.

KonTponbHble BOMpOCH pa3MelieHbl B yueOHOM mnocoOun: JlabopaTopHBI NpakTHKyM IO OOIIeH H
Heopranudecko xumun: yueoHnoe mocooue / H. @. Crach, A. A. [lnakunkun, E. M. Kuszepa; HannonansHbIN
uccienoBarenbckuil Tomckuii monutexunueckuit yausepcuret (TITY). — 3-e u3z., mepepad. u mom. — Tomck:
W3n-Bo TITV, 2013. —URL: http://www.lib.tpu.ru/fulltext2/m/2014/m037.pdf (nata obpamenus: 11.03.2020).
— Pexum nocryna: us kopnoparuBHou cetu TIIY.- TekcT: 3JeKTpOHHBIN.

3ammra /13

Bomnpocsr:

1.
2.

Onpenennure CTEXHOMETPUIECKYIO BaJIEHTHOCTD cepbl B coennHeHUsX: HaS, SO, H2SO3, SO3, H2SO4, CSo,.
[Tpu Tepmonu3se (TepMOIU3 — pa3IoKEHUE BEIIECTB MPH HArPEBaHUH) BOJOPOAHOTO COCTMHEHHS
HEU3BECTHOTO JIeMEeHTa ObLIO MoJTyueHo 2,162 r mpocToro BeliecTsa 3Toro 3jaeMenTta u 14,78 1 Bogopoaa
(mpu 327 °C m 101325 Tla). Y nenbHas TEMIOEMKOCTh IPOCTOro BemmecTsa pasHa 2,209 Ix/(r-K).
Onpenennre 3KBUBAIEHTHYIO MacCy, BAJIGHTHOCTh M aTOMHYIO Maccy 3J€MEeHTa U HAIMUIIUTE ero
Ha3BaHUeE.
Hanummre ypaBHEHHS peakLii, C TOMOIIBIO0 KOTOPBIX MOYKHO OCYIIECTBUTH MPEBPALLICHUS:

Fe — FeO — FeSOs — Fe(OH), — Fe(OH)3 — Fe(NO3); — Fe,O3 — Fe
K oanextponam B aromax OTHOCSTCA: 1) NPUHIMI KBAaHTOBAaHUS M JUCKPETHOCTH JSHEPruu; 2)
KOPITyCKYJIIPDHO-BOJIHOBasE ~ JIBOMCTBEHHOCTb; 3) TPUHUMI  HeompeAeleHHocTH. Omnumure 3TH
3aKOHOMEPHOCTH U Cc(HOPMYNHPYITE OCHOBHOW BBIBOJI OTHOCHTEJIBHO COCTOSHHS 3JICKTPOHOB B aTOMax,
KOTOpPBIN U3 HUX CIIETYET.
[TpuBeanTE OCHOBHBIE MMOJIOKEHUST METOJIA BaJICHTHBIX cBsizell. Onumute o metony BC oOpazoBanue
mouekyan Clz, HCI 1 HNOs. Omnpenenite B Mosiekysie HNO3z cTeXHOMETpHYECKYIO BAICHTHOCTD M CTEIICHb
OKHCJIEHUS a30Ta, 3JIEKTPOHHYIO BaJIEHTHOCTb a30Ta, KPaTHOCTh CBSI3€H aToMa a30Ta ¢ aTOMaMu
KHCIIOpO/a.
KakoBa ¢opma 31ekTpoHHOr0 06JaKa ruOpUAHBIX OpOUTajIe, ToYeMy OHa BBITO/IHA JUI 00pa3oBaHMs
cBszeit? [1o kakuM IaHHBIM CyIIT O THOpHAN3ALMU IPH 00pa30BaHUM TOM MM WHOM YacTUIBI?
Nonwmzanmonnsnii moteHtman moiaekyisl CO (14,05 »B) Beimre, gwem y atomoB C (11,26 3B) u O (13,61 3B).
Hcrionb3yst METOJT MOJIEKYIISIPHBIX OpOHUTaNIeH, 00BSICHUTE 3TH IKCIIEPHUMEHTAIIbHBIC JaHHBIE.
YeM paznuyaroTcs Mexay co0oi TBepaoe KpUcTainueckoe 1 TBEpAoe amopduoe coctostHus? Kak
KIIaCCU(UIMPYIOTCS KPUCTALTHYECKIE BEIECTBA M0 THITY XMMUYECKOH CBS3U Mex 1y yacturiamu? OTBeT
WJUTIOCTPUPOBATH TPUMEPAMH.
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10.

Cynbdar Meau mpu XpaHEeHUH BO BJIIAXKHOU aTMOc()epe CUHEET, a PU HarpeBaHUU 00CCIIBEUNBACTCS.
OxkpalirBaHue CBUICTEIBCTBYET 00 00pa30BaHNU KOMILIEKCHOTO coeuHeHus. HanumuTe ypaBHeHUE
peaKiuu.

[Mepeuncnute Hanboee pacpoOCTpaHEHHBIE CIIOCOOBI BHIPAXKCHHUST KOHIICHTPAIIUH pacTBOpoB. [IpuBennTe
oTpeiesiCHUE U IPUMEPHI CIIOC00a, KOTOPBIA HA3bIBACTCS «MAaCcCOBas JIOJII PACTBOPEHHOT'O BEIIECTBAY.
Kakoti 00beM BOZBI M Kakas Macca TUIPOKCUAA Kaus MOTpeOyroTes s mpurotosieHus 10 i1 pacTBopa ¢
MaccoBoi noseit 40 % (mmortrocts 14000 kr/m®)?

TecTupoBaHne — HE3aBUCUMBIN
koHTpoJsb [JOKO

IIpumepsl 3axanmii k pyde:kHoMy TecTupoBanuio Nel u Ne2.

1.I1pu B3aumopeiicteun kapboHara kanbius ¢ HCI Bernenmmocs 5 1 CO» mpu 47 °C u 101325 I1a. Macca
CaCOzpaBHa r. (OTBeT JaTh C TOYHOCTHIO JI0 IICJIOTO).

2. Cynbdun Mplmbsika coaepkut 39 % cepbl, 5KBUBaJICHTHAsI Macca KOTOpOi paBHa 16.

OKBUBAJIEHTHAs Macca MBIIIbSIKA paBHA .(OTBeT 1aTh C TOYHOCTHIO J0 IEIBIX)

3. ®opmyIbl BELECTB, C KOTOPBIMU B3auMoaeicTByeT Na,O, Ho He pearupyeT SOs

1) NO 2) HNO3 3) BaO 4) SiO; 5) NaOH

4. Yncno HecapeHHBIX DIIEKTPOHOB B aToMe ¢ (hOPMYIIOii BaleHTHBIX 271eKTpoHOB 4s%4p° paBHO

5. O01ee 9UCIIO 3TEKTPOHOB Ha P-OPOUTANIAX aToMa XpoMa paBHO

6 . Homep HabOpa KBaHTOBBIX YHCEN, XapaKTEPHU3YIOIINI OTMEUEHHBIH 3JIEKTPOH, B aTOME dpOUs

4f

NRONENERE

Dn=4,1=2,m=3, m=—1/2 2)n=6,1=0,m =0, me=—1/2
3)n=6,1=0,m=1m=-1/2 Hn=4,1=3, m=3, m=-—1/2
7. Bce 351eMEHThl UMEIOT IIOCTOSIHHYIO BAJIEHTHOCTD B PSILY
1) As,P, N 2) C, Si, Ge 3) K, Ca, Sc 4) F, Cl, Br
8. Macca H2SOs, conepxamasicst 8 500 mn 0,02 1 pactBOpa, paBHa r. (OTBeT JaTh C TOYHOCTHIO 1O
COTBIX)
9. PactBop, conepxamuii 24 r NaOH nelitpanmzoBanu 10%-M pacTBOpOM CepHOI KHCIOTHI
(p = 1,07 r/mm). O6BEM pactBopa H2SO4 paBen M. (OTBET AaTh C TOYHOCTHIO /10 LIEJNOTO YHCa).

10. 1. Koaddpumment nepen popmynoit BOCCTAHOBHUTEIS

SnCl; + HNO3 + HCI — SnCls + NO + H,O

paBeH
11. YcTanoBure cOOTBETCTBUE
dopmyiia BENIeCTBa Ponn Bemectra B8 OBP




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUI

A) NHs 1) okucnuTens

B) HNO:> 2) BOCCTaHOBUTEh

B) KNOs 3) OKHCITUTEIIBPHO-BOCCTAHOBHUTEIIBHAS JBOHCTBEHHOCTD

I N2

12. Tlo 1OHOPHO-aKLENTOPHOMY MEXaHU3MY 00pa3yeTcsi XMMHYeCKast CBSI3b B MOJICKYJIE

1) CO 2) CO. 3) CHy 4) BF3

13. Banentusiii yron pasen 104°5, B Monekyie

1) H20 2) AlF; 3) CHy 4) NHs

14. AHMOHHBIMU KOMIUIEKCHBIMHU COCTUHEHUSIMH SIBIISIOTCS

1) Ks[Fe(CN)g] 2) [Fe(CO)s] 3) [Zn(H20)4]Cl: 4) Hz[PtCle]

15. dns monexynel HoO xapakTepHo:
1) sp® Tun ruGpuaM3aIKs AaTOMHBIX OpOMTasIEH KucIopoaa
2) oKTadapuyecKas popMa MOJEKYIIbI
3) Hammuue T-CBA3EH
4) nuHEHOe pacmooKeHHe THOPUIHBIX aTOMHBIX OpOUTaeil Kuciopoaa
5) HaJIMYUC ABYX HECBA3BIBAIOIHNX 3JICKTPOHHBIX IIap
6) HanMuMe KOBAJCHTHBIX HEMOJSIPHBIX CBS3EHt
OtgerT: . (3anumure mudpsI B MOpsIKE BO3PACTAHUS)

3. MeToguyecKkue yKa3aHHus M0 MPoOUeAype OleHUBAHUSA

OueHoYHbIe MeponpusaTHus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

[InceMeHHBIN onpoc HA
MPAKTUYECKOM 3aHITUU

[IpakTHyeckoe 3aHATHE 3aKaHYMBAETCS MMCbMEHHOW MPOBEPOYHOM paboToil, KoTopas BKIIOYaeT B cedst 5
3aJJaHHid, COCTABJICHHBIX MpEIoaBaTesieM MO TeMe MpakThdeckoro 3aHsTus. Ha paborty orBomutcs 30
MHUHYT, 3aT€M CTYJIEHTHI cAatoT cBou paboThl. Kaxknoe 3aganue onenuBaercs B 1,2 6amia, TakuM o0paszom,
3a JaHHOE OIEHOYHOE MEPOIPUATHE CTYAEHT MOXKeT MONy4uTh A0 6 OammoB. I MOATOTOBKH K
MPAKTUYECKOMY 3aHATHIO CTYAEHTY HEoOXOAMMO MpopadoTaTh JIEKIMOHHBIM MaTepuas, MarepHuai
y4€OHUKOB U/WIH y4eOHBIX OCOOUH.

TpeboBanust kK 0pOpPMIIEHHIO TPOBEPOUHOI pabOTHI:

1. B 3amannm 00s3aTebHO YKA3bIBAIOTCS cieaylomas MH(opManus: HOMEp 3a/aHHs, HOMEp BapHaHTa,
(bamunus, UM, OTYECTBO CTYACHTA; HOMEP TPYIIIIHL.

2. Pemenne Kkaxmoil 3agadd JOJDKHO OBITH MOAPOOHBIM, C BKJIIOYEHHEM IPOMEXYTOUHBIX DPACUETOB,
yKa3aHHEM HCIOJIb30BaHHBIX 3aKOHOB, MPaBUJI U (HOPMYJI; y MOIYyd4aeMbIX B KaXKIOM JI€MCTBUU YHCICHHBIX
BEJIMYMH YKA3bIBACTCS CIUHHIIA U3MEPEHHs (Pa3MEPHOCTB).

Kpurepun oueHMBaHUS OHOIO 3a1aAHUA:




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

a.3a/1aHre BBIMOJIHEHO TIOJHOCTHIO BepHO — 1,2 Gana.
b.3aganue BBITOIHEHO HAMOJIOBHHY BepHO — 0,6 Oaa.
C.3amaHue He BBIMOHEHO — () OaioB.

amura NJ13

N3 crynenrta conepxut 20 3anay u ynpaxksenuit uz JIOI14, nepeyeHb KOTOPBIX HAXOJUTCS B BapHaHTE
N3 xaxpaoro cryaeHTa. Tembl 0XBaThIBAIOT BCE pa3/ieibl IPOTPaMMBbI IUCIIUIUIMHBI.

[IpenogaBaTtens oOecrneuynBaeT CBOEBPEMEHHOE IIOJIydeHUE CTyaeHTaMu BapuanTtoB MJI3, a Taxke
MIPEIOCTABIISCT JICKTPOHHYIO CCHUIKY Ha COOPHUK 3a/1a4 U YIIPaAKHCHHIA.

W13 BBINONHSIOTCS B OTACNBHON TEeTpaau, Mpu ohOpMICHUH KaXKJOTO 3aJaHus 00s3aTENbHO YKa3bIBACTCS
€ro HOMep, MPUBOIUTCS MOTHOCTHIO TEKCT YCIOBHUS KaXI0T0 3aaHusl. Pemenne Kaxioro 3aanus J0IKHO
OBITH TIOJIPOOHBIM, C BKIIOYEHHEM MPOMEKYTOUHBIX PacUyETOB, PACCYKIEHUH, MOACHEHUH, C yKa3aHHEM
WCIIOJIb30BAHHBIX 3aKOHOB, MPABWI U (POPMYJ; y TOTYy4aeMBbIX B KaKIOM JICWCTBUU YUCIICHHBIX BEIUYHH
yKa3bIBaeTCsl eIuMHuIa u3MepeHus (pasmepHocth). WMJI3 mpoBepsier mnpemnojaBaTesb, BeIyIIUN
nabopaTopHbIe 3aHATHS. B TeueHNe Helenn CTYIeHT J0JDKEH PEIIuTh He MEeHee 2-X 3a/1a4.

Cymmapsnsriii peiitunr 3a /13 cocrapnser 10 6amios.

Kputepun onieHk# ogHOr0 3a1aHus:

e 3aganwe OQOPMICHO B COOTBETCTBHM ¢ TPcOOBAaHUSMH, BBIOJIHEHO BEPHO H CJAaHO B
ycTaHOBJIEHHBIN cpok — 0,5 Oarnna.

e 3amanue oopMIIEHO B COOTBETCTBHH C TPeOOBAaHWSMH, B pelmeHHuH umerorcs ommbku — 0 + 0,4
0anioB

e 3amganwie oPOpPMIICHO HE MO TPEOOBAHUSM, PEIICHO HEBEPHO W HE B YCTAaHOBIEHHBIA Cpok — 0
0aoB.

3amuTa oT4eTa mo
nabopaTopHo paboTe

B nauane maGoparopHoil pabOThl CTYIEHT MOJydYaeT JIOMYyCK K paboTe, A 3TOTO OH IPENOCTaBISIET
MIPETIOIaBaTeII0 KOHCIIEKT JIAO0OPATOPHOU PabOThI, B KOTOPOM KPAaTKO M3JI0KEHBI TEOPETUIECKHE OCHOBHI,
copMmynupoBaHa Iesib paboThl, MNPUCYTCTBYET OHKCIEPUMEHTalbHas 4YacTh, PHCYHKHM U TaOJIMIIBI
SKCIIEPUMEHTAJbHBIX JaHHBIX (Mpu HeoOxomumoctu). Ilo okoHyaHuM J1abOpaTOpPHONW PabOTHI CTYAECHT
ClaeT OTYET, B KOTOPOM NIPUBEICHbI YpaBHEHMs PEaKLMi, ONMMCaHbl HAOIIOAEHUS, IPUBEJCHBI PacyeTshl,
CeJIaH TIPOMEKYTOUYHBIN BBIBOJ] TT0 KAXKJIOMY OIIBITY, CJAEJIaH OOIIUI BBIBOJ MO JabopaTopHO# paboTe u
3alMIIAeT ee, 0TBeYas Ha KOHTPOJIbHBIE BONPOCH (MMCbMEHHOM/yCTHON (opMe) K TaHHON J1abopaTopHOH
pabote. CyMMapHBIN PEUTHHT 3a JJA0OpaTOPHYIO padOTy COCTaBIISIET 3 Oaa.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kpurtepun oneHKH KOHCIIEKTa-0T4YeTa K JIaDopaTopHoOii padore:

e [loaroroBka k 1abopatopHoii pabore — 1 Gam.
e Oruer no 1abopaTopHOi padore — 1 Gaii.
e 3ammTa madopaTopHOi paboTH — 1 GayI.

TecTupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

Py6exxnoe tectupoBanme (PT) mpoBomuTcss B KOMIBIOTEpHOW ¢opMe B on-line pexxumme BO Bpems
KOH(EepeHII-HEAETH B CEPEIMHE U KOHIIE TEKYILEro CEMECTpa COrJIaCHO PaCHUCAHUIO.

Ilepen TecTupoBaHue CTYAEHT NPOXOAUT UHCTpYKTaxk. [IpogomkuTensHOCTh TecTHpoBaHUs — 90 MUHYT Ge3
nepeppiBa. OTCUET BpEMEHM HAUYMHAETCSI C MOMEHTa BXxojia cTyaeHTa B «Tect». CTyIeHT MOKET 3aKOHYUTh
BBINOJIHEHUE TECTA JI0 UCTEYEHUsI OTBEAEHHOTO BPEMEHHU.

PT HameneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLIEHKY 3HAHMM, YMEHUN W BIAJACHUN, IOJyYEHHBIX
CTY/IEHTaMH 3a OIIPEIeIICHHbIH IPOMEKYTOK 00yUEHHUS.

Kaxnpiii BapuaHT Ousera MOJENIUPYETCs KOMIBIOTEPOM I10 3a/laHHBIM pas3zeslaM XUMHUU U COIEPKUT 15
3agaHui. CTyJIeHTbI BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIICHUS U MOSICHEHUS 3alllChIBalOT Ha Oymare.
[1o okOHYaHMM TECTUPOBAHUS MIPENOJABATEIIO BbIJAETCS MATPHUILA OTBETOB M CYMMAPHBIM PEHUTHHT 32 TECT.
PesynpTaThl TECTUPOBaHUS 00CYKAAIOTCS HA KOHCYJIBTALUH MIPENOAaBaTEs.

Kpurepuu oneHkn ogHOro0 3a1aHus:

® 32 KaXJl0€ IPABUIILHO BBIIIOJHEHHOE 3a/laHiE BbICTaBIsIeTCsl 1 TeCTOBBIN Oa;

® 32 HENMPaBWJIBHO BBINOJIHEHHOE WJIM HEBBIMOJIHEHHOE 3a/1aHue BbIcTaBiseTcs () 6aios;

e I 33JaHUN ¢ BBIOOPOM HECKOJIBKHX IPaBHIBHBIX OTBETOB, 33JaHM Ha COOTBETCTBUE HU
YCTaHOBJIEHHE MTOCIIE0BATEILHOCTU IIPEYCMOTPEHO YaCTUYHOE OLIEHUBAHUE.

MaxkcruManbHbI CyMMapHBIA TeCTOBBIN Oast 3a kaxkaoe PT cocraBnser 15 Oanos.

3a 2 "enenu 10 PT cTyneHTh MOTYT 03HaKOMHTBCA € JEMOHCTPALlMOHHBIM BapHaHTOM OuiieTa, KOTOpPBIN
pacmonaraercst Ha caifte http://exam.tpu.ru B pa3aene «MeponpHsITHs», U MOKET ObITh BBIMOJTHEH KaXKIbIM
CTYJEHTOM HEOTpaHWYEHHOE YHCIIO Pa3.

Jna cmyoenmos, ne npoweowiux PT 6 nepuoo nposedenus mecmuposanus no y8axiCumenbHoll npuiune,
npeodycMOmpeHa 803MOHCHOCMb MeCMUPOBAHUsL 8 Pe3ePEHblll OeHb, KOMOPbIl HAZHAYAemcs cpaszy nocie
KOHGepeHy-Hedeu.

Ilpu pesynomame pybesicnoco mecmuposanusi 6 u menee 6an1108, 06y4AOWUMC NPEOOCMABTIAEMCL 8
nepuoo mexywjeti npomMedCymouHol ammecmayu 803MoHcHocmyb nosmopro npoumu PT 6 pesepsHulii
OeHv, coenacoseantulil ¢ bropo pacnucanus TITV.



http://exam.tpu.ru/

OueHoYHbIe MeponpusTHS Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXO}Jl/lele METOAHYECCKHE YKAa3aHUA

Huddepenunpyemslii 3auet HuddepeHuupyembiii 3a4eT NPOBOAUTCS B HA3HAUEHHOE IIperojaBaTeleM BpeMs M Jary. 3adeT
BBICTABIISIECTCS. 110 CyMME OajUIOB B COOTBETCTBUH CO LIKAJIOW JUIS OTIENBHBIX OICHOYHBIX MEPONPHITHIH
TEKYIIET0 KOHTPOJIS:

0-54 6anna HEYIO0B.

55-69 6ai10B y0B.

70-89 6ay1oB X0poI1I0

90-100 GayI7I0B OTIMYHO.




