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1 IOKA3ATEJM U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIUA HA
PA3/IMYHBIX ITAITAX UX ®OPMUPOBAHUSA, OIIMCAHUE HIKAJI
OLEHUBAHUA

1.1 IlepeyeHb KOMIETEHIIH

[Tporiecc wW3ydeHHss AMCUUIUIMHBI HalpaBieH Ha (OPMUPOBAHUE CIEAYIOIIUX
KOMIIETEHLIAN:

YK-1 Cnoco6eH ocymiecTBIATh MOUCK, KPUTUYECKUH aHaIN3 U CHHTE3 WH(OpMaLnHy,
INPUMEHATh CUCTEMHBIN MOJXOA JUIsl pEIICHUs TOCTABJICHHBIX 3a7a4

OIIK-1 Criocoben pemiaTh THUMOBBIE 33Ja4M NPOPECCUOHATBHON JIESTEIBHOCTH Ha
OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB MATEMaTH4YECKUX M €CTECTBEHHBIX HayK C
IPUMEHEHUEM UHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI



1.2 Iloka3aTe i M1 KPUTEPUM OLIEHMBAHUS KOMIIETEHIMIA HA Pa3JIMYHBIX 3Tanax ux GopMupoBaHus
KoneunsiMu pe3ynbTaTaMu OCBOSHUS MPOTPAMMBI TUCIUTUINHBI SBIISIOTCS C(POPMUPOBAHHBIC KOTHUTHUBHBIC TECKPHUIITOPHI «3HATHY,
«yMeTb», «BlaaeTh» (31, Y1, B1) pactimcanHbie 10 OTACILHBIM KOMITIETCHIIUAM. POpMUPOBaHHE 3THUX JCCKPHUIITOPOB MMPOUCXOIUT B TCUCHUEC

HU3Yy4YCHU JUCHUINIMHEBI 110 3TallaM B paMKaXx pa3IM9YHOro BUAa 3aHATUM U CAMOCTOSITCIIbHOM pa6OTBI.

Tabmuma 1 — CootBercTBHE ATAanoB (YPOBHEW) OCBOCHHUS KOMIIETEHIIMU TUIAHUPYEMBIM pe3yJibTaTaM OOYYEHHS] U KPUTEPUAM HUX

OLICHUBAHUA
Jrtan (YpoBeHb Kputepun onieHuBaHus pe3yJabTaTOB 00y4eHUsI
(vp ) IInannpyemsie piTep L P&y Y OueHouHbIe
OCBOCHUS
pe3yabTaThl 00y4eHus 1 2 3 4 5 cpeacTBa
KOMIIeTeHI[HH
OIIK-1 criocoOeH pemars THIIOBBIE 33/1a4i MPOGECCHOHATBHOMN AEATEILHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX U €CTECTBEHHBIX HAYK C
MPUMEHEHUEM HH()OPMAaIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
Buriajers: ®parmeHTapHOE B nenom ycnemnoe, Ho | B nenom ycnemHoe, Ho | YcneumHoe u
HaBbIKaM;/I BJIaJICHIE HaBBIKAMU HE CHCTEeMaTHYeCKoe coJiepKaiiee cUCTeMaTH4YecKoe
N~ HCTIONB30BaHUS BJIaJICHHE HaBBIKAMU OTJEJbHBIE POOEIBI BJIaJICHIE HaBBIKAMU Tecr,
OCHOBHLIX 3AKOHOB OCHOBHBIX 3aKOHOB HCTIOJIb30BaHUS BJIa[ICHIC HABBIKAMHU HCTIOIb30BaHUS cobecenoBaHue,
He €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB HCTIOJIb30BaHUS OCHOBHBIX 3aKOHOB KOHTPOJIbHAS
€CTeCTBCHHOHAYIHBIX
T BIIaNleeT | MTUCHIUIUIAH B €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX paborta,
. . npogeccHoHaTbHOMN JUCTIATUTAH B €CTECTBEHHOHAYYHBIX JUCTIATUIAH B 9K3aMEHAIIHOHHEIC
IepBsiii 3TAaN po¢eCCHOHATBHOM . .
JIESTeTbHOCTH npogeccHoHaTbHOMN JUCTIATUTAH B npogecCHOHATBHOM MaTepHAaIIBI
(magaio JeSITeTbHOCTH .
JIESITeTbHOCTH npodeccHOHATBHOM JIESTeTHHOCTH
(bopMHupOBaH¥s) B1
JISITETIbHOCTH
Cnocoben
I — Ymers: ®parmeHTapHoe B nenowm ycnemHoe, Ho | B nienom ycnemiHoe, Ho | YcnemHoe u
OCHOGHBIE 3AKOHbL HCTIONB30BaTh YMEHHE HCIIONB30BaTh HE CHCTEeMaTHYeCKOoe coJiepxKariee CHUCTEMaTHYEeCKOoe
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI YMEHHE HCIIOIb30BaTh OTJIENIbHBIE TIPOOEIIBI YMEHHE HCIIOB30BaTh
ecmecn8eHHOHAYYHBIX Tecr,
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIE 3aKOHBI YMEHHE HCIIOIB30BaTh OCHOBHBIE 3aKOHBI
OUCUUNTIUH 0N He cobeceioBaHMeE,
JUCHUUTUIMH B JUCIUIUIMH B €CTECTBEHHOHAYYHBIX OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
peuwienusn . yMeeT . 9K3aMEHaIlMOHHBIE
po¢eCCHOHATBHOM npogeccHoHaTbHOMN JUCTIATUTAH B €CTECTBEHHOHAYYHBIX JUCTIATUIAH B
CMAHOGPMHBIX 3A0aY 8 . . MaTepHAaITbI
obnacmu JeSITeIbHOCTH JIESITeTbHOCTH npoQeCcCHOHATBHOM JUCTIATUTAH B npodeCCHOHATBHOM
. yi JIESITeTbHOCTH npodeCCHOHATBHOM JIESTeTbHOCTH
Aanowagpmuoi
JISSITeIIbHOCTH
apxumexmypul
3HaTh: ®parMeHTapHbIE B nenom ycnemnsle, Ho | B nenom ycnemnsle, Ho | YcnemHsie U Tecr,
OCHOBHBIE 3aKOHBI 3HaHMS 00 OCHOBHBIX HE CUCTEMAaTU4ECKUe coJiepKalue CUCTEMaTHUYECKUE cobeceioBaHue,
€CTeCTBCHHOHAYYHBIX He 3aKOHax 3HaHU 00 OCHOBHBIX OTJIENIbHBIC TIPOOECITBI 3HaHUS 00 OCHOBHBIX 9K3aMEHAIIHOHHEIC
JUCTIUTUTAH et €CTECTBEHHOHAYYHBIX 3aKOHAX 3HAaHUSA 00 OCHOBHBIX 3aKOHAX MaTepHabl
31 JICTIATUTAH €CTECTBEHHOHAYYHBIX 3aKOHAX €CTECTBEHHOHAYYHBIX
JICTIATUTAH €CTECTBEHHOHAYYHBIX JTUCIATUTAH
JIICTIAIUIAH




JT1an (YpoBeHb)

Kpurtepun oneHMBaHus pe3y/1bTATOB 00yYeHHS

ILtanupyembie OueHoYHBIE
OCBOEHHS
Pe3yabTaThI 00y4eHust 1 2 3 4 5 cpencTBa
KOMIETEHIIHU
®parmeHTapHOE B nenom ycnemnoe, Ho | B nenom ycnemHsoe, Ho | YcnemHoe u Tecr,
Baaners: BJIaJICHUE HE CUCTEMAaTUYCCKOE coJieprKaiee CHUCTEMATHUYECKOE cobeceoBaHue,
COBPEMCHHBIMU COBPEMEHHBIMHU BIIajIeHUE OT/IeJIbHBIE MPOOEITBI BJIaJIeHUE KOHTPOJIbHAS
METOUKAMU METOUKaMU 00pabOTKH | COBPEMEHHBIMHU BJIaJICHUE COBPEMEHHBIMHU pabora,
00paboTku AKCIEPUMEHTATBHBIX METOAMKAMHU O0pabOTKH | COBPEMEHHBIMHU METOAMKAMHU O0pabOTKH | IK3aMEHALIMOHHBIC
IKCTIEPUMEHTAITBbHBIX JIAHHBIX TIPU PELICHUH IKCTIEPUMEHTABHBIX METOIUKaMU 00pPabOTKH | IKCIEPUMEHTATbHBIX MaTepHabI
JIAHHBIX TPH PEUICHUH CTaH/IapTHBIX 32/1a4 B JIAHHBIX TIPU PELICHUH IKCTIEPUMEHTATBHBIX JIAHHBIX [IPU PELICHUH
CTaHAapTHBIX 33/1a4 B He obnactu nanqmadTHONH | CTaHAAPTHBIX 33/1a4 B JIAHHBIX [IPU PELICHUH CTaH/AapTHBIX 33/1a4 B
obnactu nanamadTHON pnageer | 2PXATCKTYPEL B TOM obnactu naHamadTHON | CTaHAAPTHBIX 33/1a4 B obnactu nanamadTHOR
APXUTEKTYPHI, B TOM YHCIIe C ApXHUTEKTYPBI, B TOM obnactu nanqmapTHON | apXUTEKTYphI, B TOM
. YHCIIe ¢ HCIIOJIb30BaHUEM qucie ¢ aAPXUTEKTYPBbI, B TOM qHCIe ¢
Bropoii ypoBenn HCIIOJIb30BaHUEM nH(popMaLMOHHO- HCII0JIb30BaHUEM YHCIIC C HCII0JIb30BaHUEM
(3aBepuienne nHpopMannoHHO- KOMMYHHKAIIMOHHBIX nH(pOopMaLMOHHO- HCTIONB30BaHUEM nHpopMannoHHO-
dopmuposanys) KOMMYHHKAIIHOHHBIX TEXHOJIOTHit KOMMYHHUKAIIHOHHBIX HH(POPMAIHOHHO- KOMMYHHUKAIIHOHHBIX
Cnocoben npumenams | rexponoruii TEXHOJIOTUH KOMMYHHKAIIHOHHBIX TEXHOJIOTUI
ungpopmayuonno- B2 TEXHOJIOTHii
KOMMYHUKAYUOHHbLE
MEXHON02UU 0N dparmeHTapHOE B nenom ycnemnoe, Ho | B menom ycmemsoe, Ho | YcHEmHoe u Tecr,
pewienus YMeTh: yMeHHE IPUMEHSATh He CHCTEMAaTHYECKOe cojepKaliee CHCTEMATHYECKOe cobece10BaHME,
Cmandapmublx 3a0at ¢ IIPHMCHSTH COBpEMEHHbBIE yMeHHe IPUMEHSTh OTJeNbHbIE MPOGELI yMeHHE IPUMEHSATh 9K3aMEHAIMOHHbIE
o6aacmu 5 COBPEMEHHBIE METOJIUKH 00pabOTKH COBPEMEHHbBIE yMEHHUE PUMEHSITh COBPEMEHHbBIE MaTepHAIIbI
nanowagpmmuoi METOIUKH 00pabOTKH He 9KCIIEPUMEHTAIBHBIX METOIHKH 00pabOTKH COBPEMEHHBIE METOIHKH 00pabOTKH
apxumeKkmypuol 3KCIIEPUMEHTABHBIX ymeer JAaHHBIX 3KCHEePUMEHTAIbHBIX MeTOJIUKH 00paboTKH SKCHEePUMEHTAIbHBIX
JTAHHBIX JIAHHBIX 9KCIIEPUMEHTAIBHBIX JIAHHBIX
y2 JTAaHHBIX
®parmeHTapHbIe B uenom ycnemnsle, Ho | B nenom ycnemssle, Ho | YcHelHble U Tecr,
3nats: 3HAHUS O COBPEMEHHBIX | HE CHCTEMATHUECKHE coJieprKariue CHCTEMAaTHYECKHE cobeceoBaHue,
COBPCMEHHBIC METOBI MeTo1ax 00paboTKH 3HAHUS O COBPEMEHHBIX | OTIEJbHBIE MPOOEIBI 3HAHUS O COBPEMEHHBIX | PK3aMCHAIIMOHHBIC
obpaborkn He IKCIEPUMEHTAITBHBIX MeTo/1ax 00paboTKH 3HAHUS O COBPEMEHHBIX | MeTojax 00paboTKu MaTepHAIIbI
OKCIICPUMCHTAIEHBIX sHaer JIAHHBIX OKCIIEPUMEHTAIBHBIX MeTo1ax 00paboTKH 9KCIEPUMEHTAIBHBIX
AQHHBIX JIAHHBIX 9KCIIEPUMEHTAIBHBIX JIAHHBIX
32 JIAHHBIX
YK-1 CriocoOeH oCymecTBIATh HOUCK, KPUTHYSCKUH aHaIM3 U CUHTE3 MHPOPMALIUHU, IPUMEHITh CUCTEMHBIH MMOAXOT IJIsl PEIICHUS TOCTABJICHHBIX 3aja4
IlepBelii 3TaN Baagers: He ®parmeHTapHOE B nenom ycnemnoe, Ho | B nenom ycnemHoe, Ho | YcnemHoe u | Tecr,
(Hagaio HaBBIKAMU BJAJIECCT | BIAJCHHC  HABBIKAMH | HE  CHCTEMAaTHYECKOE | COICpIKaIiee CHCTEMaTHYECKOE cobecenoBanue,
(hopMupoBaHus) OTpeeICHUS NeHCTBHI OmpeneNieHUs] NEHCTBUI | BIaJCHHE  HAaBBIKAMH | OTACIbHBIE  NPOOEJbBI, | BIaJCHHE  HABBIKAMH | KOHTPOJIbHAS
Ananuzupyem 3adauy, | 10 PEIICHHIO 3a1a4 0 PELICHHUIO 3a1a4 OmpeneNieHus] NEHCTBUI | BIAaICHWE  HAaBBIKAMH | ONpEICICHUS ICUCTBHI | padora,
ocywecmensem eé B1 0 PEIICHHUIO 3319 omnpejiesieHus] JISUCTBUI | MO PEIICHHIO 3a/1a4 9K3aMEHAIIMOHHBIE
OeKomMno3uyuio, 10 PEIISHHUIO 3a/1a4 MaTepHAIIBI




JT1an (YpoBeHb)
OCBOEHHSI
KOMITETeHI[AH
evlensem Imanvt u
delicmeus no
peuieHuio 3a0auu.

Kpurtepun oneHMBaHus pe3y/1bTATOB 00yYeHHS

Ilnanupyemble OueHo4yHbIe
Pe3yabTaThI 00y4eHust 1 2 3 4 5 cpencTBa
YmMmeTs: He ®parmeHTapHoe B nenom ycnemHoe, Ho | B nenom ycneniHoe, Ho | YcneumHoe u Tecr,
aHAIM3UPOBATh [yMeeT YMEHHUE aHaJM3UPOBaTh | HE CUCTEMaTHYeCKOe cojeprkaiiee CUCTEMaTHYECKOe cobeceoBaHue,
MIOCTaBJICHHBIE 3a/1a4H, MOCTABJICHHBIC 3a/1a4M, | YMCHHE aHAJU3UPOBATh | OT/AEIBHBIC IPOOEIEI, YMEHHUE aHAITM3UPOBATh | HK3aMEHAlMOHHbIE
BBIICITISAITE OCHOBHBIE BBIJIETISITh OCHOBHBIE MOCTaBJIEHHBIC 33/]a4M, | YMEHHUE aHAJIM3UPOBATh | MOCTABJCHHBIE 33Jaud, | MaTepHabl
3TaIlbl 3TaIbl BBIJICJISITH OCHOBHBIC MOCTaBJIEHHBIC 33J]a4H, | BBIJACISATH OCHOBHBIC
Y1 3TaIbl BBIJICIISITH OCHOBHBIC STaIlbl

STaIlbl
3HaTh: He ®parmeHTapHbIE B nenom ycnemnsle, Ho | B nenom ycnenissle, Ho VYcnemssle u Tecr,
OCHOBBI aHAJIN3a U BHAET 3HaHHUSA 00 OCHOBax HE CUCTEMAaTHYeCKHe COZIEpKalLMe OTIEIbHbIE | CHCTEMaTHYECKHE cobeceni0BaHME,
JIEKOMITO3UINH 33729 aHanu3a u 3HaHHSA 00 OCHOBax TipoOeTIbL, 3HAHHS 00 3HaHHUA 00 OCHOBax 9K3aMEHAI[HOHHBIC
31 JIEKOMIIO3HUIIMH 3a]1a4 aHanu3a u OCHOBax aHaJIN3a U aHanu3a u MaTepHUabl

JCKOMIIO3UIINH 3aJa4

JCKOMIIO3UIINH 3aJa4

JCKOMITIO3UIINH 3aJa4

OTarbl CI)OpMI/IpOBaHI/ISI KOMIICTCHOUN PCAJTIUIYIOTCA B XOAC OCBOCHHA AUCHMUILIMHBI, 9TO OTpPAXKACTCA B TCMATHUYCCKOM IIJIaHC

JTACIUTUIAHEI.



1.3 Onucanue HIKaJ OEHUBAHUA

JUis  OUEHKH COCTAaBJIAIOIIMX KOMIETEHIIMM TpU TeKylleM KOHTpoJie H
NPOMEKYTOYHON ATTEeCTAlMM HCIOJIb3yeTCs OaIbHO-PEUTUHIOBAsI CHUCTEMA OLICHOK.
[Ipu oreHKe KOHTPOJBHBIX MEPOTPHUSITHI MpeEnoiaBaTeib PyKOBOJICTBYETCS KPUTEPHUSIMHU
OIICHWBAHUS pPE3yibTaTOB oOydeHust (Tabnuma 1), cymmupyer Oamibl 3a Kaxaoe
KOHTPOJIbHOE 3aJJaHu€ W TMEPEBOJUT MOJYUYEHHBIA PE3yNbTaT B BEpOAJIbHBIA aHAJIOT,
PYKOBOJCTBYACH Tabnutei 2 u popmynoit 1.

Ta6J'II/IHa 2 — CormocTaBlieHHE OIOCHOK KOTHUTHUBHBIX JCCKPUIITOPOB C PC3YyJIbTaTaMHU

OCBOCHMA IIPOTPpAMMBbI U CHUITIIIMHBI

Bawt CooTBeTcTBHE TPEOOBAHUAM BbinosiHeHue O
KpuTepus KpuTepus P
1 2 3 4
pE3yNbTAaT, COACPIKAIIHUMA TTOTHBIH 85-100% ot
5 MPABWJIbHBIN OTBET, MOJTHOCTHIO MaKCHUMaJIbHOTO OTIUHO
COOTBETCTBYIOIIUN TPEOOBAHUSIM KOJIMYECTBA
KpUTEpUS OaJIoB
pe3ynbTaT, CoAepKAIIUNA HETOTHBIN
MIPABWIIBHBIA OTBET (CTENICHB MOJTHOTHI
p © 75-84,9% ot
oTBeTa — Oonee 75%) unu OTBeT, MAKCHMATLHOLO
4 COJIepIKaNINi He3HAUYNTEIbHBIE XOPOIIO
. KOJIMYECTBA
HETOYHOCTH, T.€. OTBET, UMEIOIIHIA SaILI0B SAUTEHO
HE3HAYUTENbHbIE OTCTYIUICHUS OT
TpeOOBaHUM KpUTEpUS
pe3yJbTaT, COACPIKALINI HEMTOTHBIN
MPABUJIBHBIN OTBET (CTENEHb MOTHOTHI
P { 60-74,9% ot
oTBeTa — J10 75%) WU OTBET, MAKCUMATLHONO
3 coJIeprKalliii He3HAUNUTENbHbBIE YAOBIETBOPUTEIBHO
. KOJINYECTBA
HETOYHOCTH, T.€. OTBET, UMCIOIIHIA SaILIoB
HE3HAYUTENbHbIE OTCTYIUICHUS OT
TpeOoBaHUM KpUTEpUS
€3yJIbTAT, COJAECPKALIUN HETIOJIHBIN
pesy » COAICpKAIL . 10 60% ot
MIPABWIBHBIN OTBET, COCPKAIIAN
MaKCHUMaJIbHOTO
2 3HAYUTENbHbIE HETOUHOCTH, OIIUOKU
KOJIMYEeCTBA
(cTerieHb TTOJTHOTHI OTBETA — MEHEE SaILIOB
60%) HE
= HEYJIOBIIETBOPHTEIHHO
HETPABWILHBIA OTBET (OTBET HE IO 0% oT 3a4TEHO
0
CYIIECTBY 3aJIaHUs1) UJIU OTCYTCTBHE
yHecTny 3ai ) Y MaKCHMAaJIbHOTO
1 OTBETA, T.€. OTBET, HE
. KOJIMYECTBA
COOTBETCTBYIOIIUN MOIHOCTHIO SAILIOB
TpeOOBaHUSIM KPUTEPUS

npoBouTCs 1o hopmyie 1:

A=

ka

——-100%

5. Zmi
i=1

r7ie N — KOJTUYeCTBO (POPMUPYEMBIX KOTHUTUBHBIX JECKPUIITOPOB;
— KOJIMYECTBO OLIEHOYHBIX CPEJCTB I-r0 AECKPUIITOPA;

k OaJJIbHBIN SKBHUBAJIEHT OLCHHUBACMOI'O KPUTCPHA i-ro ACCKPHUIITOPA,

PacueTr nonu BBITIOJIHEHUS] KPUTEPUS OT MAKCUMAIHHO BO3MOXKHOW CyMMBI 0aJljioB

1)




5 — MakCUMaJIbHBIN OAJIJT OLIEHMBAEMOTO pe3yJibTaTta 00y4YeHUsl.

3atrem mo Ttabmure 2 (cronberm 3) ompenensieTcs NMPUHAJICKHOCTh HAWJIEHHOTO
3HadueHus A (B %) K J10JI€ BBITIOJIHCHHSI KPUTEPUS U COOTBETCTBYIOIINNA €My BepOaTbHBIH
aHaJIor,

BepOanpHBIM aHamOrOM pE3yJIbTaTOB 3aueTa SIBISIOTCS OIECHKH «3a4TeHO / HE
3a4TEHOY, dK3aMeHa — «OTIMYHOY, «XOPOITION, «YIOBJICTBOPUTEIHHOY,
«HEYIOBJICTBOPUTEIBHO», KOTOPBIE 3aHOCATCA B 9SK3aMCHAIMOHHYIO (3a4ETHYIO)
BEIOMOCTh (B TO YHCIIE JJICKTPOHHYIO) W 3a4eTHYI0 KHIDKKY. B 3adeTHyr0 KHIDKKY
3aHOCATCS TOJBKO IMOJIOKUTEIbHBIC OICHKHU. [loAmucaHHbIi MpernogaBaTeaeM dK3EMILISP
BEJIOMOCTH CHACTCS HE IMO3JHEE CIICAYIOIIETO JHS B JCKaHAT, a BTOPOW XpaHUTCS Ha
Kadeape.

B ciiygae HEsSBKHM CTyJIeHTa Ha 3K3aMEH (3a4eT) B DK3aMCHAIMOHHOW BEIOMOCTH
JICIAeTCSI OTMETKA «HE SBHIICS.

1.4 Obmas npouexypa u CpOKHU NPoOBeJeHNs OLEHOYHbIX MEePONPUATHI

OueHuBaHue pe3yJIbTaTOB 00YUEHHUS CTYIEHTOB 10 JUCHUILIMHE OCYILIECTBISAECTCS O
perjiaMeHTaM TEKYILIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCTALMH.

Texyuuii KOHTPOJIb B CEMECTPE MPOBOAUTCS C LIEJIbIO 00ECIIEYeHUsI CBOEBPEMEHHOMN
0o0OpaTHOM CBSI3U, JJII KOPPEKIUU OOy4EeHUs, aKTHUBU3AIMU CaMOCTOSITEILHON palOOThI
CTyJ1IeHTOB. OOBEKTOM TEKYIIETO KOHTPOJIS SIBISIOTCS KOHKPETU3UPOBAHHBIC PE3YJIHTATHI
oOy4eHus (yuyeOHbIe JOCTHXKEHUS) IO TUCIIUTIIIUHE.

CBoii (hakTHUECKUN PEUTHUHT CTYJEHT MOXET OTCICKHUBATH B CUCTEME JICKTPOHHOTO
oOy4eHus Kemeposckoro I'cxum (kypHau OIICHOK)
https://moodle.ksai.ru/course/view.php?id=12433. [Ipy  BO3HUKHOBEHHH  CIIOPHOU
CUTYaIlMH, OlICHKA OKPYTJIACTCS B MMOJIb3Y CTYACHTa (OKPYTJICHHE JI0 JICCATHIX).

[IpomexxyTouHas aTTecTalys MpeaHazHayeHa Jyisi 0OObeKTUBHOTO MOATBEPKICHUS U
OLICHUBAHUSl JIOCTUTHYTBIX PE3YyJbTaTOB OOYyYEHMs] TIOCJIE 3aBEPIICHUS HW3YYEHUS
mucuuIuinebel (i e€ yactu). dopma mpoMexyTOUHOM arrecTalud MO AWCIUILUIMHE
omnpenenseTcss pabouyuM y4eOHBIM TTAHOM.

HTorosas oneHka onpenenserca Ha OCHOBaHUU TaOJIULIBI 2.

OpraHu3anusi ¥ TMPOBEACHHE MPOMEXKYTOUHONW AaTTECTALMH PErJIAMEHTUPYETCS
BHYTPEHHHUMHU JIOKAJIbHBIMU aKTaMHU.

Kuaaccuueckas popma caavu 3k3amMeHa (codeceqoBaHue)

DK3aMeH TPOBOJMTCS B yYEOHBIX ayaUTOPUAX HHCTUTYTA. CTYIEHT CIydalHBIM
obpa3om BeIOMpaeT OuieT. sl MOATOTOBKM K OTBETY CTYACHTY OTBOJAMTCS 45 MHUHYT.
DK3aMeHaTOp MOJXKET 3a7aBaTh CTYJEHTaM JIOMOJHHUTEIBHBIC BOMPOCH CBEpX OmieTa 1o
MpOrpamMMe TUCIUILIAHBI.

Bo BpeMs MOATOTOBKH, WCIIOJb30BAHUE KOHCIIEKTOB JIEKIUH, METOIAMYECKOU
JUTEpaTypbl, MOOWIBHBIX YCTPOMCTB CBSI3M U JPYTUX HCTOYHUKOB HHGOpPMAIUU
3amnpenteHo. CTyIeHT, YIUYCHHBIN B CIMCHIBAHUHU, YAAISETCS U3 ayIUTOPUU U B 3aYETHO-
AK3aMEHAIIMOHHYI0  BEIOMOCTh  CTaBUTCA  «HEYIOBJIECTBOPUTEIbHO». B  cmyuae
T0OpPOBOJILHOIO OTKa3a OTBEYaTh Ha BOMPOCHI OUJIeTa, MpernoiaBaTeilb CTAaBUT B BEIOMOCTH
OLICHKY «HEYAOBJIETBOPUTEIHHO.



CTyaeHTBI MMEIOT TPaBO JiejaTh YEPHOBBIC 3allMCH TOJBKO Ha YEPHOBHKAX,
BBIIAHHBIX TIPEIOaBaTEICM.

JK3aMeHAIlMOHHOE TeCTUPOBaHHE

DK3aMEHAllMOHHOE TECTHPOBAHHME TPOBOJUTCS B JICHHL JK3aMEHa B (Qopmare
KOMIIBIOTEPHOTO TECTHPOBAHHMS B CHUCTEME 3JICKTPOHHOTO o0yueHus
https://moodle.ksai.ru/mod/quiz/view.php?id=360230.

Jlns  mpoBeneHHS ~— TECTUPOBAHUS  BBIACIACTCS  ayAUTOPHS,  OCHAIICHHAs
KOMIIBIOTEPAMH C JIOCTYIIOM B CETh MHTEPHET. B X0/ BBINOJHECHHS TeCTa UCIIOIb30BaAHUE
KOHCIICKTOB JICKITUH, METOAMYECKON JINTEPATyPhbl, MOOMIIBHBIX YCTPOUCTB CBSI3H M APYTHX
HUCTOYHHUKOB HWH(pOPMAIIMK 3alpeliieHo. Pe3ynbTaThl CTyAEHTa, HApYIIWBIIEIO IpaBHiIa
IPOBECHUS PK3aMECHAIMOHHOTO TECTUPOBAHUS, aHHYIUPYIOTCSA. CTyA€HTHI UMEIOT IPABO
JeIaTh YCPHOBBIC 3allMCH TOJHKO HA YEPHOBUKAX, BBIJIAHHBIX IIPEIOJIaBaTelieM, IIPH
IIPOBEPKE YSPHOBBIC 3AITUCH HE paCCMAaTPUBAIOTCS.

[TpoBepka TecTa BBIMIOJHICTCS aBTOMATHYCCKH, PE3yibTaT COOOIIACTCS CTYJICHTY
cpa3y Mocjie OKOHYAHUS TeCTUPOBAHUS.

HroroBeiii TecT coctonT B3 30 BOIPOCOB, CKOMIIOHOBAHHBIX CIIYYallHBIM OOPa30OM.
Bpewms tectupoBanus 50 MUHYT.

CTyaeHTBl, HE TPOIICANINE MPOMEKYTOYHYIO ATTECTAIMI0 MO TpaduKy CECCHH,
JOJDKHBI TUKBUANPOBATH 33/I0JDKCHHOCTD B YCTAHOBJICHHOM ITOPSI/IKE.




2 TAINOBBIE KOHTPOJIBHBIE 3AIAHUS, HEOBXOJINMBIE LIS
OLIEHKH 3HAHUH, YMEHWI, HABBIKOB

2.1 Texyuuii KOHTPOJIb 3HAHUI CTYI€HTOB
Kommiexkt Bonpocos st codecei0BaHus

Pa3gea 1. BakHeilinine noHATHSA ¥ 3AKOHLI XUMHUH.

1. Ompenenenue npeaMeTa XUMUU.

2. ConeprkaHue, IeTM U 33J]a4M Kypca.

3. OCHOBHbIE 3aKOHBI XUMUHU:

Paznen 2. CucreMaTnKa 3J1€EMEHTOB M CTPOEHHE BelleCTBA.

OCHOBHBI€E MOJIOKEHUSI KBAHTOBOW MEXAHUKH.

KBaHTOBO - MexaHH4YeCcKass MOJEIb aTOMa BOJIOPOA.

KBanToBbIe uncia.

DJeKTpOHHAsi KOHPUTYpalusi aTOMOB.

[Tepnoanueckuii 3akoH /. 1. MenaeneeBa n ero TpakTOBKa HA OCHOBAHUY COBPEMEHHOM
TEOPUU aTOMA.

6. CTpykTypa nepuogu4ecKoi CUCTEMBI DIIEMEHTOB.

7. Ilepnoanueckuii xapakTep U3MEHEHUSI CBOWCTB aTOMOB AJIEMEHTOB.

8. [Ipuposia XuMUYECKOM CBSI3U U yCIIOBUS €€ 00pa3oBaHus. BUIbl XUMHUYECKON CBA3H.
Pazgen 3. JjieMeHTHI TEPMOAUHAMUKH.

. OCHOBHBIE NOHATUS XUMUYECKON TEPMOIUHAMUKH.

. [lepBoe Ha4YaJI0 TEPMOAUHAMUKH.

. DHTaJBINS CUCTEMBI.

. 3akoH ['ecca.

. TennoBbie 3()(PEKTHI peaKIHii.

. Tepmoxumus. TepMOXUMHUYECKUE YPABHEHNUS.

. OHTponus. BO3MOXHOCTh CAMONIPOU3BOJIBHOTO MPOTEKAHUS TpolLecca.

. CBoOonHas sHeprus ['udoca.

. HanpaBnenne xmmuuecknx mnpoueccoB. Kpurepuid caMONpOHU3BOJIBHOIO NPOTEKAHUS
Ipo1uecca.

Paznen 4. XumMuueckasi KHHETHKA U XMMUYECKOe PABHOBeCHE.

1. CkopoCTh XUMHYECKHUX MPOIIECCOB.

2. ®aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKITUH:

3. MoneKyISIpHOCTh ¥ MOPSJIOK XUMHUUYECKHX PEaKIIUi.

4. XuMU4eCcKoe paBHOBECHE.

5. Koncranta xuMuyeckoro paBHoBecus €€ (PU3NIECKU CMBICIL.

6. YcaoBus cmenienus xumudeckoro paBHoBecust. [Ipunnumn Jle [laTense.

Pa3nea S. /lucnepcHbie cucTemMsl.

1. 'eTeporeHHbIe 1 TOMOT€HHBIE CUCTEMBI.

2. PacTBOpBI: Tpy0OIMCTIEPCHBIC, KOJJIOUAHBIE U UCTUHHBIE PACTBOPHI.

3. Konuentpanus pacTBOpOB.

4, Xumnueckas u puznueckas TEOpUU pacTBOPOB.

5. Heanektponutel. CBoMcTBa pa30aBIE€HHBIX PACTBOPOB HEANEKTPOIUTOB.

6. CBoiicTBa pacTBOPOB IIEKTPOIUTOB. TeOopHst SNEKTPOIUTUIECKON JUCCOIHAIIHH.

abrwnE
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7. CtenieHb M KOHCTaHTa IUCCOIMAIIMU, (PaKTOPBI, OKAa3bIBAIOIIUE BIMSIHUE HA HUX.
8. CunbHbIe U cl1a0bIe JIEKTPOJIUTHI.
9. 3akon pazbasnenus OcTBajbaa.
10. Monuble ypaBHEHUS PEAKIIHIA.
11. BoaopoaHbIil HOKa3aTeb.
12. T'unponus coneit. Tumsl rugponnsa.
13. BydepHbie cuctembi.
Paspgen 6. daexkrpoxumudeckne npoueccbl. Koppo3usi Mmera/uios.
. DIEKTPOHHAs TEOPUSI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
. [IpenMeT 3neKTpOXUMHUH.
. OnekTpobl. [IBOMHOMN NEKTPUYECKUHN CIION U 3JIEKTPOAHBIN MOTEHIINAI.
. CTaHmapTHBIN AIEKTPOIHBIN NOoTeHIIMA. Psia "HanpsokeHuit" MeTasios.
. YpaBHenue HepHcra.
. [anibBaHMYECKUH AIIEeMEHT, pUHIUI ero padbotsl, DIC.
. AKKYMYJIATOPBI pa3HbIX TUIIOB, X YCTPOMCTBO U XUMU3M PA3PSIAKUA U 3aPSIKH.
. DIIEKTPOJIN3 PACIJIaBOB U PACTBOPOB.
. [locnenoBaTenbHOCTh Pa3ps KU HOHOB IPU UX COBMECTHOM MPUCYTCTBUU B paCTBOPax.
10. 3akons! Dapames.
11. [IpakT4yeckoe TMPUMEHEHUE DJICKTPOJu3a: TMOJIYyYeHHME U OYHCTKAa METaJUIoB,
rajbBaHOTEXHUKA.
12.0npenenenue koppo3uu. Knaccudukaims Koppo3HUHBIX MPOLIECCOB U BUIOB KOPPO3HH.
13. Xumudeckass U 3JEKTPOXUMUYECKAass KOPPO3Us: MPUUYUHBI BOZHHUKHOBEHUSI U YCIOBHUS
MIPOTEKAHMUS.
14.1TpuHIMIBI 320U THI METAJIJIOB U CILJIABOB OT KOPPO3UHU.
15.JlerupoBanue, M30JISUUOHHBIE TOKPBITHS, METAJUIMYECKUE MOKPBITHUS, MPOTEKTOPHAS
3aIlliTa U AJIEKTPO3allUTa, UHTHOUPOBAHUE.
16.ITon00p KOHCTPYKIIMOHHBIX MaTEPUATIOB.
Pa3nen 7. Beeaenne B aHAJIUTHYECKYI0 XUMHIO. XUMHUYECKUN U PU3HKO-XUMHUYECKUN
aHaJIM3.
1. TexHnka  Ka4eCTBEHHOr0  aHaiu3a.  Makpo-, IOIYMHKpPO-,  MHKpPO-, U
YIABTPAMUKPOAHAIIU3.
2. OcoOEHHOCTH aHATUTUYECKUX PEAKIIUNA U CTIOCOOBI MX BBITIOJTHEHHUS.
3. OCHOBHBIE METOABI KOTUYECTBEHHOTO aHan3a. VX npuHuum.
4. TlpeumymectBa @XMA 110 CpaBHEHHIO C (PU3UUECKUMU U XUMUYECKUMU METOAAMHU
CBsI3b KJIaCCHUECKUX XUMHUYECKUX MeTOOB ¢ DXMA
O6mme npuniuner GXMA
Kiaccupukanus GXMA.
Knaccudukanys onTH4ecKux METOIOB aHAIH3A.
DIIEKTPOXUMHUYECKNE METO/IbI aHAIU3A.
10 Knaccuduxkarus xpomarorpaduieckux METOI0B.
Pa3znes 8. DiieMeHTHI OpraHu4ecKoil XUuMMH.
1. OcHOBHBIE TOHATHS U TPEACTABICHUS OPTaHMYECKONW XHWMHH: XHMHUYECKas CBSI3b B
OpTraHUYECKUX COCAMHEHUAX, (DYHKITMOHATIBHBIE TPYIITIHI.
2. Knaccudukarms.
3. CBs3b MEXKIy CTPOEHHUEM M CBOMCTBAMM.
4. OpraHudeckue U HEOPraHUYECKUE MOJTUMEPHI.

O©CoO~NO Ul WN -

© oo N o w

11



Metoabl NOTy4eHUSI.

CrtpoeHune 1 CBOMCTBA MOJIUMEPOB.

buononumepsr.

VYrieBogopoasl U UX MIPOU3BOIHBIE.

. T'azoo0pazHoe, )XuaKoe u TBEPI0E TOTLIHBO.

10 OcHOBHBIC TPUHIHIBI TIepepaboTku HedTH, yrisi, ciaHineB B TommmBa mis [IBC B
CMa304HbIC MATEPUAIIBI U JP.

11.OxucnuTeNnbHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI PU TOPEHUHU.

Paznen 9. JjieMeHTHI 3K0OJI0rHYECKONH XUMMH.

1. OcHOBBI B3aUMOCBSI3M XUMUYECKUX PEAKIIUA U SKOJOTHHU, MOTEHIIMAIbHBIE U PealIbHbIE
BpEAHbIC TOCIEICTBUS XUMUYECKUX MPOIECCOB, UCIOIb3YEMBIX B PA3IMYHBIX 00JIACTAX
TEXHUKHU.

2. BO3MOXXHOCTH XMMHH B PELIEHUHU YKOJIOTMYECKUX MpoOIieM 00111ecTBa.

©CoNo O

KommuiekT 3aanuii 1Jisi KOHTPOJIbHOM padoThI MO Teme
«CBoiicTBa pa30aB/IeHHBIX PACTBOPOB HEJJIEKTPOJIUTOB)
BAPHUAHT 1
Brruncnuts ocmotuueckoe aasinenue 0,25 M pactsopa caxapossl C1oHz,011 npu 35°C.
2. TIpu 10°C paBnenue HACBILEHHOTO Mapa Haj Bogok pasHo 1,225 klla (9,2 MM pr.cT.).
B xaxom xonmyecTBe BoAbI Hago pacTBOpUTh 23r rimnepuHa CsHgOs mis nomyyeHns
pacTtBOpa, AaBJICHUE MTapa KoToporo cocrasiser 1,2 klla pu Tou ke Temmneparype?
3. Ilpu kaxoil mpuOIM3UTENBHO TeMIlepaType OyJeT KpucraminzoBarbes 5%-HbIM (110

Macce) BoaHbIi pacTBop Iroko3bl CeHi206? Ky ,0= 1,86.

=

4. Temneparypa kunenus >¢upa 34,6°C, a ero >0yIIMOCKONUYecKkass MOCTOSHHAS paBHA
2,16. B4ucauTh MOJISIPHYIO Maccy OCH30MHOM KUCIIOTHI, €CJIM U3BECTHO, YTO 5% -HbIN
(110 Macce) pacTBOP TOM KUCJIOTHI B d(upe kumut npu 35,53°C.

KoMiuiekT 3agaHuii 1yt KOHTPOJIbHOM padoThI 10 TeMe
«OKHCITUTEILHO-BOCCTAHOBHUTEIbHbIE PeaKIu)
BAPUAHT 1
1. OmpenenuTh CTEMEHb OKUCICHHS a3oTa B cienyronmx coemuHeHusx: NO, HNO;,
NHsNO3;, NHs.
2. YKka3aTh, Kakhe W3 CICAyIONIMX pPEaKIUid OTHOCATCS K  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIHBHBIM U TIOUCMY:
a) 2HBr + H,SO,4 + Br, + SO, + 2H,0
0) S + 2N,0 = SO, + 2N,
B) 3AgNO3 + H3PO, = A93PO4 + 3HNO;
3. Kakue u3 mpuBEACHHBIX MPOIECCOB MPEACTABISIIOT COOOM OKHCICHHE W KaKhe —
BOCCTaHOBIIeHUE: Jo — 2J;  Cr¥* — CrO4; P* —» PO
4. OnpenenuTh THIT OKUCIHMTEIHHO BOCCTAaHOBUTEIBHBIX PEAKIUi (MEKMOJICKYIISPHEIC,
BHYTPHMOJIEKYJISIPHBIC, TUCIIPOTIOPITMOHUPOBAHHS ):
a) 12HC1 + 2CrO; = 2CrC1; + 3C1; + 6H,0
6) 2Au,03; = 4Au + 30,
B) 3N>Hs = Ny + 4NH;
5. Merogom »anekTpoHHOTO Oamanca Tomo0paTh KOI(PHUIIMEHTHI B CIETYIOIINX

YPaBHEHHUSIX pEaKIIUM:
12



a)KMnO4 + KNO, + H,SO4, = MnSO,4 + KNO3+ K>SO, + H,0O
6) Na,S,03 + H,0, —» Na,SO4 + H,SO,4 + H,0O
Ykazare OKUCIIUTEh U BOCCTAHOBUTEID.

2.2 IlpoMexkyTOYHAsI aTTECTALMS

Bomnpocsl k 3x3amMmeny

1. Tlpeamer xumuu. IloHaTe o BemiecTBe W Moje Kak (Qopmax CyIIECTBOBAHHS
Marepuu. SBieHus (U3MYECKHEe W XUMHUUYECKHe. [IpocThie M CIOKHBIE BEIIECTBA, WX
OCHOBHBIE XapaKTEPUCTUKHU.

2. CoBpeMeHHas CHUCTeMa aTOMHBIX Macc. (OTHOCUTENbHBICE AaTOMHBIE U
MOJIEKYJIIpHBIE MacChl. AOCOJIOTHBIE MACChl ATOMOB.

3. Monb Kak Mmepa koinuyecTBa BemiectBa. Yuciao ABoraapo. MossipHas macca.
MonsipHbIil 00BEM.

4. Tlousarue 00 3KBUBAJIEHTAX MPOCTHIX U CJIOKHBIX BEIECTB. DKBUBAJICHTHAS Macca.
DOKBUBAJICHTHBIN 00HEM. 3aKOH SKBUBAJICHTOB.

5. 3akoH ABOrajipo u CIeACTBUE U3 HETO.

6. CoBpeMeHHbIE IPEICTABIICHUS O CTPOCHUU aTOMa.

7. Crpoenue siapa atoma. M30Tomel 1 n300apsl.

8. CoBpeMeHHBIC TPEACTABICHUS O COCTOSHHM OJJICKTpOHA B aToMme. ATOMHBIC
opOutanu. KBaHTOBBIE Uuncia U UX (PU3NUECKUN CMBICIL.

9. DnexktpoHHBIC (POPMYIIBI M JIEKTPOHHO-TPAPUICCKHAE CXEMBI AaTOMOB.

10. Ilepuognyeckas cucrema smeMeHToB J[.JMI. MenaeneeBa kak Tpadudeckoe
BBIPAXXEHUE NMEPUOUYECKOT0 3akoHa. CTPyKTypa NEePUOANUECKON CUCTEMBI.

11. Ilepuioguyeckd HM3MEHSIONIMECS CBOWCTBA JJIEMEHTOB (aTOMHBIE U HOHHBIE
paaNyChl, DHEPTUsSI HOHU3AIUH, CPOACTBO K DJIEKTPOHY, SJEKTPOOTPHUIIATEIIBHOCTS ).

12. CoBpeMeHHbIE MPECTABICHUS O IPUPOIC XUMUUYECKON CBSA3H. THUITBI XUMHUECKOU
CBSI3U.

13. KoBanenTHass xumuueckasi cBsi3b (K.Xx.c.). JIBa mexanw3ma oOpa3oBaHUS K.X.C.
(0OOMEHHBIH U IOHOPHO-AKIIETITOPHBIN ).

14. HaceimmaeMocTs K.X.c. KoBaJleHTHOCTB 2iieMeHTa.

15. [lonsipuzyeMocTh K.X.C. J{UMOIbHBI MOMEHT CBSI3H.

16. XapakTep mepeKkpbIBaHUS dJICKTPOHHBIX 00IAKOB. G- U TT- CBsI3W. HampaBieHHOCTh
G - CBS3U U MIPOCTPAHCTBEHHAS CTPYKTYpa MOJICKY!I.

17. NonHas cBs13b, €€ 0COOCHHOCTH.

18. Mertamnnyeckas CBs3b, €€ 0COOCHHOCTH.

19. BogoponaHas cBsi3b, €€ 0COOCHHOCTH.

20. OcHOBBI TepMOAWHAMUKH. 3akoH l'ecca W TEPMOXUMHUYECKHE PACUETHI.
Hanpagnenue nporekaHusi XUMHUECKUX PEAKLIUH.

21. Xumunueckast kuHeTuka. CKOPOCTh XMMUYECKON PEaKIuu U OCHOBHBIE (hDaKTOPBI,
BJIMSIOIIIME HA HEE.

22. 3aK0H NEUCTBYIOMNIMX MACC - OCHOBHOW 3aKOH XUMHUYECKoi kuHeTuku. KoHcTanTta
CKOPOCTH XMMHUYECKUX PEAKIIUH.

23. BnusHue Temmepatyphl Ha CKOPOCTh XuUMHYecKod peakiuu. [IpaBuno Bant-
I'odda. Temneparypubiit KO3 PULIEHT.
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24. BnusiHMe NPUPOABl PEArUPYIOLIUX BEIIECTB HA CKOPOCTh XMUMUYECKOM peakluu.
[TonsiTue sHeprum akTuBauuu peakuuu. Katanms.

25. Xumnueckoe paBHOBecue. KoHcTanTa xumuueckoro paBHoBecus. CmerieHue
xumMuueckoro pasHosecus. [Ipunnun Jle [larense.

26. JlucniepcHble cCUCTEMBI: Ki1accudukaiys, 0COOCHHOCTH CTPOCHUS U CBOICTBA.

27. KoHIleHTpalusi pacTBOpa, CIIOCOOBI €€ BhIPAKECHHUS.

28. PactBopsl HednekTpoauToB. OcMoOc, OCMOTHYECKOE JaBiieHHe. 3akoH Bant-
['odda. 3akon Payns.

29. PacTBOpPBI 351eKTPOTUTOB. Teopus DIESKTPOIUTHICSCKONU TUCCOITMAIi AppeHuyca.
CreneHp M KOHCTAHTa AUCCOLMALIMU 3JIEKTPOIUTOB.

30. ucconmanust Bojpl. MoHHOE mpowusBeneHHE BOJbl. BOOOpojHBIN MOKa3aTenb
(pH): ¢pu3uveckuii CMBICI U METOJIBI U3MEPECHHUSI.

31. I'maponu3 coneit. Tpu Ttuna ['maponusa, ¢GakTopbl, BIMUSIONIME HA IOJHOTY
ruzpoausa. Koncranra rugponusa.

32. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE peakuuu. CTENneHb OKHUCICHUS 3JEMEHTa
(BBICILIAsA, HU3IIASL, MPOMEXKYTOUHAS ). OKUCIUTENN U BOCCTAHOBUTEIIH.

33. DaexTpoasl. DNEKTpoIHBIM ToTeHnuan. YpaBHenue Hepacra. CranmapTHBIN
ANEKTPOAHBIN NOTEHIMAN. P "HanpsoKeHni' MeTaos.

34. XuMUYeCKH HMCTOYHUK DSJCKTPUUECKON SHEPTHU - TallbBAHWYECKUH DIIEMEHT.
OJ1C rajibBaHM4€CKOTO 3JIEMEHTA.

35. AKKyMyJIATOp - XUMHYECKHA HCTOYHHUK SJCKTPOIHEPTHH. XHUMHU3M MPOIECCOB,
IIPOTEKAIOIUX B AKKYMYJISITOPE.

36. DAeKTpoaIM3 pacIIaBoB JIEKTPOIUTOB. KaToIHbIE U aHOIHBIE ITPOLIECCHI.

37. DAEKTpOIHU3 pacTBOPOB U IEKTPOIUTOB. KaTo/IHbIE U aHOIHBIE MTPOLIECCHI.

38. Kopposus meTaimioB (XuMuueckasi U JIEKTPOXUMHUYECKas ).

39. IIpuHUKI ¥ 3aIIUTHI METAJUIOB OT KOPPO3UHU.

40. Oprannyeckue U HEOpraHMUECKHUe MoJuMepbl. MeTo1bl MOTYYEHHUS.

41. CtpoeHue 1 CBOMCTBA MOJIUMEPOB. bronmonuMepsl.

42. OcHOBHBIEC METO/IbI KAYECTBEHHOTO aHanu3a. VX mpuHIuU.

43. OCHOBHBIE METOIbI KOJIMUECTBEHHOTO aHanu3a. VX mpuHIuU.

44, Oouwme npunuunsl DXMA. Knaccupuxanus OXMA.

45. BO3MOXXHOCTH XUMHH B PEIICHUU PKOJOTUUECKUX TTPOOIeM O0IIecTBa.

2.3 TunoBoii BApUAHT IK3aAMEHAIMOHHOT0 TeCTHPOBAHUSA

Bapuanr 1
1.Jmsa mevitpanu3anuu 100 mMi1 pacTBOpa CEPHOM KHUCIOTHI C MOJIIPHOM KOHILIEHTpAIuen
0,1 mons/n Tpebyercs MJI pacTBOpa r’MAPOKCUAA KaJIHsl C MOJISIPHOM KOHLIEHTpaluen
0,2 Momab/m.
BriGepute oquH OTBET:

© 150
© 100
* 50
© 300

2.pH pacTBOpa, HMEIOIIEro KOHIEHTPALUIO HOHOB Bogopoaa 1+ 10° (mons/n), paBen
14



OtBeT: 5

Ha3oBuTte KucioTy, KOTOPOil COOTBETCTBYIOT CJIEAYIOIINE XapaKTEPUCTUKU:
OecKHUCIIOpoaHAs, IBYXOCHOBHAS, JIETy4as, paCTBOpUMas B BOJE, cinadas

BriOepuTe oquH OTBET:

®  CcepoBOIOPOIHAs KUCIOTA
© comsHas KucnOTA
' yronpHas KucnoTa
' cepHas KUCIOTa

3.Hemerannmueckue CBOMCTBA DJIIEMEHTOB BO3paCTaroT B pAOY
o J

. ClI
« At
« Br
e F
' He 3naro

4.CreneHb AUCCOoann YKCYCHOﬁ KHCJIOTBI YBCINYNBACTCA

Bri6epute 01H UM HECKOIBKO OTBETOB:
¥ npu pas6apieHun
" mpm n06aBNEHNM COTAHOM KHCIOTHI
' mpu noGaBieHuM aleTaTa HaTpUs

¥ npu HarpesaHuu

5.3Has nonoxxeHue semenTa B [lepuoanueckoil cucteMe MOKHO MPEACKa3aTh
Bri6epute ouH 1M HECKOJIBKO OTBETOB:

¥ (popMyiTy BOIOPOIHOTO COEMHEHHS
-

v

YUCJIO U30TOMOB AJIEMEHTA
MaKCUMAJIbHYIO BaJIEHTHOCTb 3JIEMEHTA
" pacmpocTpaHEHHOCTB PIEMEHTa B IPUPOJIE

6.Crenenpb okucieHnus maprania B monekyie KoMnO,4 paBaa
BriGepute oquH OTBET:

C 44

C 42
Co47
c 16

7.CornacHo cxeMe rajgpBanudeckoro snemenTa Cd|Cd2+ || Cu2+|Cu, ...

BriGepute oquH OTBET:

C Ha MCIHOM 3JICKTPOAC ITPOUCXOAUT OKHUCIICHHUC

®  MeIHBI PIEKTPO ABIAETCS KATOJI0M
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QJICKTPOHBI ABUXYTCA OT MCAHOI'O 3JICKTPOJda K Ka/IMUCBOMY
B IIponecce pa6OTBI OJIEMCHTA Ha 3JICKTPOAC OCAKAACTCSA Ka,IIMI/Iﬁ

8.BoaHBII pacTBOpP CONM UMEET HEUTPAJIBHYIO PEAKLUIO, €CIIU COJIb 00pa30BaHa. . .

BriOepuTe oquH OTBET:

® CHJIBHBIM OCHOBAHMEM M CUJIBHOM KHUCJIOTOM

CcJ1a0bIM OCHOBAHHEM M CJIA00¥ KHUCIIOTOMU

~
©  CHJIBHBIM OCHOBAHUEM U CJ1a00ii KHCIIOTO
-~

c71a0BbIM OCHOBAHMEM M CHJILHOM KHCJIOTOM

9.Ilpu 3nexTponn3e pacTBOpa, CoAepKaIlero HUTparsl cepedpa, menu (1), ceunna n
HaTpUs B CTAHIAPTHBIX YCIOBUSX, IOCJIE0BATEIbHOCTD BbIICJICHUS BEIIECTB HA KaTOIE,
MMEET BU] ...

BriOepuTe oquH OTBET:

® Ag, Cu, H2, Pb,
“ Ag, Cu, Pb, H2
“ Ag, Pb, Cu, H2
“ Ag, Pb, Cu, Na

10.CunpHbie QJICKTPOJIUTHI B BOOHBIX PAaCTBOPAaX JUCCOLUHUPYIOT HA NOHBI

BriGepute ofuH OTBET:

“ gacTHYHO

HAIlOJIOBUHY

o
® IPaKTHYECKH MOJHOCTBIO
' IIpaKTUYECKM HE AUCCOLUMPYIOT

11. /1514 cMelleHrns XUMUYECKOTO paBHOBECHSI 00paTUMOM peakuu
N, + 3H, <= 2NHj; +Q
B cTOpoHY oOpazoBanust NHs3; HeoOxoaumo

BriGepute ouH OTBET:

*® IOBBICUTH JaBJICHUE U TIOHU3HUTH TEMIIEPATYPY

“  IIOBBICUTB TEMIIEPATYPY U JaBIICHHE
* IIOHM3UTH IaBICHME U OBLICHTH TEMIIEPATYPY
" IOHU3MTH TEMIIEPATYPY M JABICHHE

12.KaTanu3aTopsl - 3TO BEWIECTBA, KOTOPHIE

BriGepute oquH OTBET:

* MCIOJB3IOT JJIs IPOU3BOJICTBA KeIe300eToHa

® HU3MCHAIOT CKOPOCTDH XUMHYECKOM pe€aKkunu, HO OCTAOTCA HCU3MCHHBIMU I10CJIC

OKOHYAaHHA PCAKIHNHU

' 06pa3yroT BEICOKOMOJIEKYJISPHBIE COETNHEHHUS

“ 3(eKTUBHO MOIIOMAIOT PAJHOAKTUBHOE U3/ TydeHUE
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13.Coxpauiennoe nonnoe ypasaenue Ca?" + COz2 = CaCO3 COOTBETCTBYET PEAKIHH:

BriOepute oauH OTBET:
® xnopuz kanblys + KapOOHAT Kajlus —
' amerar KanbUMs + yroabHas KMCIOTa —>

© IuapoKcH] KaubLus + yrojbHas KHCIOTa —>

“ ruppokcuj KambLus + THAPOKapOOHAT KaIbIHs —

14.PaccunTaiiTe MOJIIPHYIO KOHLIEHTPAIMIO PACTBOPA TMAPOKCHIA HATPUSI, €CIIM MACcCOBAs
JI0JISI 11IeJI0YM B ATOM pacTBope paHa 0,08 (rutotHOCTh pacTtBopa 1,06 r/mi).

BribepuTe OIUH OTBET:
® 2,12 Monw/n

© 8%

“ 0,08 momB/n

“ 1,06 Monb/n

15.0xucanuTenbHO-BOCCTAHOBUTEIIBHON TOMOTEHHON PEAKIIMEN COEAUHEHNUS SIBISACTCS
BriGepuTe oquH OTBET:

CHUHTC3 XJIOpHJaa aMMOHHUA U3 aMMHAKa U XJIOPOBOJOpOda

-

IMPpOLCCC ralliCHUA U3BCCTU

~

CHHTE3 CEPOBOJIOPO/Ia U3 POMOUYECKOM CEephI M BOJIOPOIa

.

CHUHTC3 aMMHAKa U3 a30Ta U BOAOpOda

16.Macca KOH xoropas conepxurcs B 250mi1 0,2M pactBopa, paBHa
BriGepuTe oquH OTBET:

© 288
© 341
14,42
© 1,44

17 Monspuas macca skBuBaienta CaHPO, (M,=137) paBHa
BriGepute ouH OTBET:

45,7 r/moib

~

137 r/monb

.

68,5 r/MoIb
274 r/Moib

~

18.Temnepatypa 3amep3anus pacTBOpa, coaepxariero 46r riounepuna (M=92 r/mMoin) B
250 r Bogw! (K = 1,86) paBna °C

BriGepute oquH OTBET:

* 3,72

© 3,72

© 1,86
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© -1,86

19.B ransBaHM4ecKoM 3j1eMeHTe, cxema kotoporo  Ca|Ca?!||Cu?*|Cu Ha memHOM
3IIEKTPO/JIE MPOTEKAET IMPOIIECC
BoiGepuTe 0JTMH OTBET:

OKHUCJICHUA

-

OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIN

-

HE OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIMN

.

BOCCTAHOBJICHUA

20.06pasen kapboHAaTa KaabLMsl pacTBOPAETCS B comanoit kucnote npu 20°C 3a 6 MunyT,
pu 40°C — 3a 40 cek. TemnepaTypHbIii KO3()PUIMEHT 3TOH PEaKIUU PaBeH
Bri6epuTe o11H OTBET:

© 6
“ 4
© 2
* 3

21.Kucimoramu Ha3bIBaIOT COSAUHEHMS . ..

22.BbibepuTe OUH WA HECKOJIBKO OTBETOB:
-

2
2

BCTYIAIOIIUE B PEAKIUIO HEUTpAIU3aLUN
oOpasyroluecs Mpu B3aUMOJIEHCTBUH KUCIOTHOTO OKCHUA C BOJION

MOJICKYJIBI KOTOPBIX COCTOAT U3 OJHOI'O UJIM HCCKOJIbKUX aTOMOB BOAOPOJAa U

KHCJIOTHOT'O OCTaTKa

I COACPKAIIIUEC aTOMBI BOJOPOAa

23.CHUMBOJIBI DJIEMEHTOB S- , P- ¥ d- CEMEWCTB MOCIeA0BATEILHO YKa3aHbl PSIY:
BriGepute oquH OTBET:

® K, As, Mo
“ Na, Mg, Ag
“ Ni,F, Ti

“ K, H,Ca

24 MonsipHas mMacca BeIlecTBa — 3TO
BriGepute ouH OTBET:

Macca | MOJeKyJpl BenecTna

-

macca 1 aroma BelecTBa

-

macca 6,02 * 102 mMosexyI BemiecTsa

.

macca | MOJIb BeliecTsa

25.MeTtanioM, KOTOPBIN HEJIb3s MOIYYUTh 3JIEKTPOIU30M BOAHOIO PacTBOpaA €ro COJIH,
ABJIIETCA. . .
BriGepute ouH OTBET:
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Ag
Cu
Ni
Na

i T

.

26.1110THOCTH HEKOTOPOTO raza Mo a30Ty paBHa 2, TOT/a €ro IIOTHOCTh MO BOJIOPOY
paBHa
BriGepute ouH OTBET:

“ 56
© 7

© 14
¢ 28

277.OKUCIHUTENbHO-BOCCTAHOBUTEIIBHON PEAKIMEN PA3I0KEHNUS ABIISIETCS:
BriGepuTe oquH OTBET:

TCPMHUUCCKOC PA3JIOKCHUC erMHHGBOﬁ KHCJIOTBI

~

TCPMHUUCCKOC PA3JIOKCHUC FHI[pOKap6OHaTa KaJIbIusd

.

TEPMHUYECKOE Pa3I0KeHHe OEPTOIIETOBOW COMH

-

TEpMHUYECKOE pasiiokeHue ruapokcuaa meau (1)

28.CKOpOCTh peakiu
F6203(TB) + 3CO(F) = ZFE(TB) +3C0O, (1)
MIPH YBEJIMYEHUN KOHIICHTPAIIUU PEarupyoIINX BEIIECTB B TPH pa3a BO3PACTET B

BriGepuTe oquH OTBET:
© 81 pas
3 paza
© 243 paza

® 27 pa3

cﬁ

29.CKOpOCTh XMMHUYECKOUN pEeaKUU — 3TO ...
BriGepute ouH OTBET:

KOJIMYECTBA BCHICCTBA ITPOAYKTOB PCAKIIMM K MOMCHTY OKOHYaHHA pCaKIINH

~

BpEM:, 3a KOTOPOC IMOJJHOCTBIO paCxXoAyCeTCA OJHO U3 NCXOJHBIX BCIICCTB

' Bpems, 332 KOTOPOE 3aKAHYUBAETCS PEAKLIU

®  W3MeHeHME KOHIEHTPAIUK PEAreHTOB MM IIPOAYKTOB PEAKIIUHU B €IUHUILY BPEMEHH

IIpu HCU3MCHHOM 00BEME CHCTEMBI

30.J1ns cmemeHuss XuMuueckoro pasHosecus B cucreme CaCOj ) — CaO )+ CO; (n, AH
> (0 B CTOpPOHY MPOAYKTOB PEAKITUH, HEOOXOIUMO

BriGepute oquH OTBET:

' YyMEHBIIUTH TEMITEPATYPY

O YBCINYUTH JABJICHUC

*®  yBenMYUTH TEMIIEPATYPY
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cﬁ

BBCCTH KaTaJIM3aTOp
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2.4 TunoBoi YK3aMEeHAIIMOHHBIN OUJIET

MuHHUCTEPCTBO CENbCKOro xo3saucTa Poccurickoin denepanyu
denepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICLIETO
00pa3oBaHuUs
«Kysbacckas rocygapcTBeHHas CENbCKOXO03SUCTBEHHAS aKaIeMUSD)
Kadenpa marematuku, Gpuznku 1 vHOOPMALIMOHHBIX TEXHOJIOTUI

35.03.10 JlanmmadTHas apXUTEKTypa

(KOZ[ 1 HAUMEHOBAHUE HAIIPABJICHUS HOZ[I‘OTOBKI/I/CHCHI/IaHBHOCTI/I)

I[CKOPaTI/IBHOG PaCTCHHUCBOACTBO

(npouiib TOArOTOBKK/MarucTepeKast IporpaMma/Creliatn3arys)

Kadenpa MaTeMaTHKH, GU3UKH U HHGHOPMAITMOHHBIX TEXHOJIOTHMA

(manmeHOBaHHKE Kaderpsl)

JMCUMIIMHA Xumus

(Hal/lMeHOBaHVIC ,HP[CLU/[HJ'II/IHI)I)

3K3AMEHAIIMOHHBIN BUJIET

1. OOMeHHBIE peakIMu B pacTBOpax »3JEKTPOJIUTOB, YCIOBUS MX HEOOPATUMOCTH.
HNonnsie ypaBHeHusa. MoHHOe mpowu3BeneHne BoAbl. BomopoaHbeiii mokaszarenb. Peaknms
cpenpl. UHaukaTopsl.

2. CtpoeHue 1 cBoiCcTBa MoJuMepoB. buonoamumepst.

3. Omnpenenutb MOJISIPHBIE MacChl SKBUBAJICHTOB METAJlJIa M CEePhI, eciu 3,24T MeTalia
obpasyet 3,481 okcuaa u 3,72r cyiabduaa.

CocraButenb JLA. ®ununoBuy
(moamuce) (pacmmdpoBKa MOAMHUCH)

3aBeAyOMIHiA

Kadeapoit N.A.Cepreena
(moamuce) (pacmm@poBKa MOAMNKUCH)
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3 METOAUYECKHUE MATEPUAJIBL ONIPEJE/IIIOLIUE ITPOUELYPbI
OINEHMBAHUWA 3HAHUU, YMEHHNHU, HABBIKOB

OuneHka 3HaHMM TO AUCHUIUIMHE MPOBOJUTCA C ULEIbIO OINPEACICHHS YpPOBHS
OCBOCHHMSI PEIMETA, BKIIFOUAET:

- KOHTPOJIbHBIE Pa0OTHI,

- TECTUPOBAHUE TIO pa3jesam.

OneHka KadecTBa MOJATOTOBKM HAa OCHOBAaHUM BBINOJHEHHBIX 3a/JlaHUN BeJETCA
MpenoiaBaTessiM (C 00CYKICHUEM Pe3yIbTAaTORB), OAIUTBEI HAYUCISIFOTCS B 3aBUCUMOCTH OT
COOTBETCTBUS KPUTEPUSIM TaOTUIIHI 1.

OneHka KayecTBa MOATOTOBKY IO pe3yJibTaTaM CaMOCTOSITEILHOM pabOThI CTyI€HTa
BEJICTCSI:

1) npenomaBaTeneM — OllEHKa TITyOUHBI IPOPA0OTKU MaTepuaia, palldOHaIbHOCTD U
coliepKaTesibHasi €MKOCTh MPEJCTaBICHHBIX HHTEUICKTYaJIbHBIX MNPOAYKTOB, HAJIAYUE
KpPEaTUBHBIX 2JIEMEHTOB, MOJTBEPKIAIOIINX CAMOCTOSITEIbBHOCTh CYKJIEHUU IO TEME;

2) rpymmou — B Xxo/1€ 00CyXIEHUS PEICTaBIEHHBIX MATEPUAJIOB;

3) CTYZE€HTOM JIMYHO — IIyTEM CaMOAHAJIN3a JOCTUTHYTOrO YPOBHS IOHUMAHUS TEMBI.

[To nucuumiIMHae MpexycMOTpeHbl (POPMBbI KOHTPOJIS KaueCTBa MOATOTOBKH:

- TEeKylMid (OCYyIIECTBIEHHE KOHTPOJISI 3a BCEMH BUJAMU ayJAUTOPHOU H
BHEAYJUTOPHOMN JEATETbHOCTH CTYACHTA C LIEJbIO MOJIYYEHHUS IEPBUYHON HH(POPMALIUU O
X0/JI€ YCBOCHHMSI OTJEIbHBIX JIEMEHTOB COACPKAHUS JUCLUIUINHBI);

- IPOMEKYTOUYHBIN (OLIEHUBAETCS YPOBEHb U KAUECTBO MOJATOTOBKHU IO KOHKPETHBIM
pazzenam JUCIUILIUHBI).

Pe3ynpTaThl TEKyIIEro M MPOMEXYTOYHOTO KOHTPOJII KAadyeCTBA BBIITOJIHECHHUS
CTYJEHTOM 3aIUIAHUPOBAHHBIX BUOB AESITEIBHOCTU MO YCBOECHUIO YUEOHON MUCIUILIUHBI
ABJIAIOTCS TOKa3aTesieM TOro, Kak CTYyAEHT paboTayl B TeueHue cemectpa. MTorosbiit
KOHTpPOJIb TMPOBOAUTCS B (pOpMe MPOMEKYTOUHOM aTTecTalluu CTyAEHTa — 3K3aMeHa
(3auera).

Texkyuii KOHTPOJIb YCIEBAEMOCTH MPEAYCMAaTPUBAET OLEHWBAHHUE XOAa OCBOCHHS
JUCLUIUIMHBI, TPOMEXYTOYHAsl aTTecTalusl oOy4arouIuxcs — OILEHMBAaHUE PE3YJIbTATOB
00yueHHs MO TUCHUIUIMHE, B TOM MOCPEICTBOM UCIBITAaHUS B (JOpME DK3aMEHa (3a4eTa).

JI71s1 OLlEHKM KayecTBa MOJATOTOBKH CTYI€HTA MO JUCUUILIMHE B IIEJIOM COCTaBIISIETCS
PEUTUHT — MHTErpajbHas OLIEHKA pe3yJbTaTOB BCEX BHUAOB JEATEIBHOCTH CTYACHTA,
OCYLIECTBISIEMbIX B mpouecce ee uzydeHus. llocrmenusis mpeacraBisieTcss B OalIbHOM
MCYMCIICHUH COTJIacCHO Tabyuie 2.

KonTtpoapHas paboTta sBIsSeTCS 4aCThiO 00s3aTeIbHON CaMOCTOSTEIIbHON PaboThl 1
BBIIIOJIHSETCSI B yCTaHOBJIEHHbIE CpOKHW. IIpenonaBarens MNpoBEpsET NPABUIBHOCTD
BBITIOJTHEHUSI KOHTPOJIBHONW pabOThl CTYJEHTOM M CIENIaHHBIX BBIBOJOB, KOHTPOJIUPYET
3HaHHWE CTYJEHTOM MpPONJEHHOIO MaTepuajga C IOMOILBI0 COOECEeOBaHUsl WU
TECTUPOBAHUS.

[TpopaGoTka KOHCHEKTa JEKUUMH U y4yeOHOW JIUTEpaTypbl OCYIIECTBISETCS
CTyJICHTaMH B TEUYEHUE BCEr0 CEeMecTpa, Mociie H3ydyeHHus: HOBoM Tembl. K sKk3aMeHy
JOIYCKAIOTCS CTYJIEHTHI, BBIIIOJHUBIINE BCE BUJbI TEKYIIEH aTTeCTAllMd —KOHTPOJbHBIE
paboThI, 3a7aHUE JIs1 CAMOCTOSITEIbHON PaOOTHI.
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