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1 IOKA3ATEJIMA U KPUTEPUM OLIEHUBAHUSA KOMIIETEHIIUIA HA
PA3/IMYHBIX DTAITAX UX ®OPMHUPOBAHUSA, OIIMCAHUE HIKAJI
OIEHUBAHUA

1.11lepevyenb KOMMeTeHIIMIA

[Ipouiecc u3ydyeHUs IUCUUIUIMHBI HampaBieH Ha (GOPMHUPOBAHUE CIIECTYIOIIUX

KOMIIETEHIINH:

VYK-1 CnocobeH oOcylecTBIATh MOUCK, KPUTHUUECKUA aHaJIW3 U CHHTE3
uH(pOpMaIMU, TPUMEHSATh CUCTEMHBIHN MOAXO0/ /IS PEIICHUS MOCTABICHHBIX 3a71a4

OIIK-1 CnocobeH pemars TUIOBBIE 3aJa4l TPO(PECCHOHATBHON AEATENbHOCTH HA
OCHOBE 3HAHMM OCHOBHBIX 3aKOHOB MAaTEMaTHYECKMX M €CTECTBEHHBIX HayK C
npUMeHEeHHEeM HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH



1.2 Iloka3aTeyu u KPpUTEPUH OLICHUBAHUA KOMHeTeHIII/Iﬁ Ha pa3s/iMYHbIX 3TallaX uX (l)OpMI/IpOBaHI/IH

KoneunbiMH pe3ynbTaTaMu OCBOEHUS MPOTPAMMBbl IUCHUILIIMHBI SBIISIOTCS CPOPMUPOBAHHBIE KOTHUTHUBHBIC IECKPUITOPHI «3HATHY,
«yMmeTby», «Bianethy» (31, Y1, Bl) pacnucaHHble 1O OTACIBHBIM KOMIIETCHIMSIM. DOPMUPOBAHHE 3TUX JIECKPUIITOPOB MPOMCXOIUT B
TEYEHUE U3YUYCHUS NUCIMIUIMHBI 10 dTalaM B paMKax pa3IMuHOTO BUJIA 3aHSITHU U CaMOCTOSITEIbHON PabOTHI.

Tabmuna 1 — CooTBeTcTBUE ATAnoB (YpPOBHEH) OCBOSHUS KOMIIETEHIIMU TJIAHUPYEMBIM pe3yJibTaTaM OOy4YeHHUS U KPUTEPUSIM HX

OILICHUBAHUA
Jrtan (YpoBeHb) IInanupyembie Kputepuu oueHuBaHus pe3yibTaTOB 00y4eHUs! OueHovHble
OCBOEHUSI KOMIIETEHIINH | Pe3yJbTaThl 00y4YeHHs 1 | 2 3 4 I 5 cpeacTBa
OIIK-1 criocoben pemaTh THTIOBBIE 331a9U MPO(PECCHOHATFHON A TETHPHOCTH HA OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HAYK C
MPUMEHEHUEM HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT M
IlepBoIiii 3Tan Baaners: He ®parmeHTapHoe B nenom ycnemniHoe, Ho | B nenom ycnemHoe, Ho | YcneuHoe U Tecr,
(Hagano hopMuUpOBaHU) HaBBIKAMH BJIaieeT | BJIaJICHHE HaBBIKAMHU HE CUCTEMaTHYeCKOe cojiepaaliee CHUCTEMaTHYeCcKOoe cobecenoBaHue,
ﬂeMOHcmpupyem 3HAHUe HCIIOJIb30BAaHUA HUCIIOJIb30BaHUA BJIaICHUC HAaBbIKaAMH OTACIIBbHBIC HpOGeJ’ILI BJI1aJICHUC HAaBbIKaMU KOHTpOJIbHasA
OCHOBHDBIX 3AKOHO8 OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB HCTIOB30BaHUS BIIaJICHUE HABBIKAMHU HCTIOJTb30BaHUS paborta,
MamemamuuecKux, €CTeCTBCHHOHAYYHBIX €CTECTBEHHOHAYTHBIX OCHOBHBIX 3aKOHOB HCTIOJb30BaHUS OCHOBHBIX 3aKOHOB 9K3aMEHAIIHOHHEIC
ecmecmeeHHOHAyUHbIX U | JUCLUILUIAH B JUCTIATUTAH B €CTeCTBCHHOHAYIHBIX OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX MaTepHAaITBI
obwenpogeccuonanvuvix | podeccHOHATBHON npogeccHoHaTbHOMN JUCIUTUIAH B €CTeCTBCHHOHAYIHBIX JUCTIATUTHH B
oucyuniumn, JeSITeTPHOCTH JIESTeTHHOCTH po¢eCCHOHATBHOM JTUCHIUTUTAH B npogecCHOHATBHOM
Heo0xX00uMblx 021 B1 JIeSITeIbHOCTH npoQeCCHOHATBHOM JIeATETbHOCTH
peuienus munoguix 3a0ay JIeSTeIbHOCTH
6 oonacmu YmMerh: He ®parmeHTapHoe B nenom ycnemniHoe, Ho | B nienom ycnemHoe, Ho | YcneuiHoe U Tecr,
npogheccuonanvhoil HCIIOJIb30BaTh yMeeT yYMEHHE HCII0JIb30BaTh HE CHCTEeMaTHYEeCKOe cojiepxaiiee CHUCTEMaTHYECKOe cobeceoBaHue,
deamenvHocmu OCHOBHBIC 3aKOHBI OCHOBHbIE 3aKOHBI yMEHHE HCIOJIb30BaTh OT/ENbHBIE TPOOEITBI YMEHHE UCIIOJIb30BaTh 9K3aMEHAIIMOHHbBIE
€CTCCTBCHHOHAYYHBIX C€CTCCTBCHHOHAYYHBIX OCHOBHBIC 3aKOHBI YMEHUE UCIIOJIB30BaTh OCHOBHBIC 3aKOHBI MaTepurabl
JAUCLIMIIJIMH B JUCHUIINH B €CTCCTBCHHOHAYYHBIX OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX
npodeccHoHAIBEHOM npoQeCCHOHATBHOM JUCHUTUIAH B €CTeCTBCHHOHAYYIHBIX JUCIHATUIHH B
JeSITEIbHOCTH JIESITeTbHOCTH poeCCHOHATBHOM JUCHUTUIAH B npo¢eCCHOHATBHOM
Y1 JeATeIbHOCTH mpo¢heCCHOHATBHOM JIESTeITBHOCTH
JIeSITETBHOCTH
3HaTh: He ®parMeHTapHbIE B nenom ycnemmnsie, Ho | B nenom ycnemssie, Ho | YcHemHsle U Tecr,
OCHOBHBIC 3aKOHBI BHaeT 3HaHMS 00 OCHOBHBIX HE CHUCTEeMaTHYEeCKHe cozieprKaniye cUCTeMaTHYECKHe cobeceioBaHue,
€CTeCTBCHHOHAYYHBIX 3aKOHax 3HaHUS 00 OCHOBHBIX OTJICIBHBIC TPOOCITBI 3HaHUS 00 OCHOBHBIX 9K3aMEHAIIHOHHEIC
JTUCTIUTUTAH €CTECTBEHHOHAYTHBIX 3aKOHaX 3HaHUS 00 OCHOBHBIX 3aKOHaxX MaTepHaIIbI
31 JUCTIATUTAH €CTeCTBEHHOHAYYHBIX 3aKOHaX €CTECTBEHHOHAYYHBIX
JTUCTUTUTAH €CTeCTBEHHOHAYIHBIX JTUCTIATUTAH
JUCTUTUTAH
Bropoii ypoBeHnb Baaners: He ®parmeHTapHoE B uenom ycnewmHoe, Ho | B nenom ycnewmHoe, Ho | YcneuHoe U Tecr,
(mponomxeHne anmapaTroM BJAJCCT | BIIAJICHHE alllapaToM HE CHCTEeMaTHIeCKoe coJiepKaniee CHCTEMaTHYECKOe cobecejoBaHNeE,




Jrtan (YpoBeHb) Ilnanupyembie Kputepuu oueHnBanus pe3yaibTaToB 00y4YeHUs: OueHo4yHbIe
OCBOCHUS] KOMIICTEHIINN | Pe3yJIbTaThbl 00yYeHHs 1 2 3 4 5 cpeacTBa
(dbopmupoBaHust) MaTeMaTH4eCKOro MaTeMaTHYECKOTO BIIaJICHHUE aNapaToM OTZAENbHBIE TPOOEIIBI BIIaJICHHE alapaToM KOHTpPOJIbHAs
Hcnonvzyem 3nanusn MOJIENNPOBaHUs IIPH MOJICTTMPOBAHHUS TIPH MaTeMaTHIeCcKOTro BIIaJICHUE AIIIapaToM MaTeMaTHIeCKOTro pabora,
OCHOBHBIX 3AKOHO8 peleHny 3a1a4 pelleHny 3a1a4 MOJIEITMPOBAHHUS TIPH MaTeMaTHIecKOro MOJETMPOBAHHUS TIPH 9K3aMEHAIIMOHHBIC
MamemamuyeckKux u Pa3IMYHON IPHPOIBI Pa3ITUIHON MPUPOJIBI pELICHUH 3a1aq MOJIETTMPOBAHHUS TIPH pELICHUH 3a1aq MaTepHabI
ecmecmeeHHbIX Hayk 0na | B2 Pa3IM4YHON NPUPOIBI pellIeHuy 3a1a4 Pa3IU4HON PUPOABI

peuienus cmanoapmmnbix Pa3IMYHON IPUPOIBI
3a0ay ¢ obracmu Ymern: He ®parMeHTapHOE B nenom ycnemnoe, Ho | B nenom ycnemHoe, Ho | YcnemHoe U Tecr,
npogheccuonanvroi MIPUMEHATh OCHOBHBIE  [yMEET YMEHHE IPUMEHSTh HE CHCTEMaTHYECKOe cozeprKamiee CHCTEeMaTHYECKOE cobecenoBanme,
odeamenvHocmu MIPUEMBI OCHOBHBIE ITPUEMBI yYMEHUE IPUMEHATh OTJeNbHBIC TPOOEITBI YMEHHUE NIPUMEHATh SK3aMEHallMOHHbIE
MaTeMaTHYeCKOTo MaTeMaTHYECKOTO OCHOBHBIE ITPHEMBI yYMEHHUE IPUMEHATh OCHOBHBIE ITPUEMBI Marepuabl
MOJICIMPOBAHUS IIPU MOJICIUPOBaHUA [IPU MaTeMaTHYeCKOTro OCHOBHBIE ITPHEMBI MaTeMaTHYECKOTO
pelIeHn! 3a1a4 peleHny 3agay MOJIEIMPOBAHUS IIPU MaTeMaTHYECKOTro MOJIEIMPOBAHUS IIPU
Pa3IUYIHON PUPOBI Pa3IUIHOI IPUPOIBI pelIeHn! 3a1a4 MOJICIIUPOBAHUA IPU peIIeHn! 3a1au
Y2 Pa3IU4HON NPUPOb peuleHuH 3a1a4 Pa3IU4HON IPUPOABL
Pa3IUIHOHN NPUPOJIBI
3HaTh: He ®parMeHTapHbIE B nenom ycnemmnsie, Ho | B nenoM ycnemnsie, HO | YCHENHBIE U Tecr,
OCHOBHBIC IIPUHIIMIIBI  BHAET 3HaHMS 00 OCHOBHBIX HE CHCTEeMaTHYECKHE cozieprKaniye CHCTEeMaTHYECKHe cobecenoBanme,
TIOCTPOCHHUS MPUHIUIAX TOCTPOSHHS | 3HAHMS 00 OCHOBHBIX OTZENbHBIC TPOOEITBI 3HaHMS 00 OCHOBHBIX 9K3aMEHAIIMOHHBIE
KJIacCU(PUKAIHIIO 1 KJIacCU(UKALNH MIPUHIMIAX TOCTPOSHUS | 3HAHMS 00 OCHOBHBIX MPUHINIAX TOCTPOCHHS | MaTepuabl
MaTeMaTHIeCKHX MaTeMaTHYECKUX 1 KJIacCU(UKALIH MIPUHIMIAX TOCTPOCHUS | U KJIACCU(HUKALIIH
Mozenein MoJenei MaTEeMaTUYECKUX U Kjaccudukaum MaTeMaTHYECKHUX
32 Mozeen MaTEMaTUYECKUX Mozenei
Mozenen
Tperuii ypoBeHb Baaners: He ®parmeHTapHoe B nenom ycnemnrHoe, Ho | B nienom ycnemHoe, Ho | YcneuHoe U Tecr,
(3aBeprreHue COBpPEMEHHBIMU BIIaieeT | BIaJCHHE HE CHCTEMaTHYECKOe cojiepxaiiee CHUCTEMaTHYECKOe cobece0BaHue,
(dbopmupoBaHusi) METOUKAMHU COBPEMEHHBIMHU BJIaJICHUE OTJIeNbHBIC TPOOEITBI BJIaJICHUE KOHTPOJbHAsS
Ilpumensem 06paboTkn METOANKAMH 00PabOTKH | COBPEMEHHBIMHU BJIAZICHUE COBPEMEHHBIMU pabora,
ungopmayuonno- SKCHEPUMEHTAIBHBIX 9KCIIEPUMEHTAIIBLHBIX METO/IMKaMH 00pabOTKH | COBpEeMEHHBIMHU METOIMKaM1 00pabOTKH | SK3aMEHAIIMOHHBIE
KOMMYHUKAYUOHHDbLE JAHHBIX NP PELICHUN JIAaHHBIX TIPU PELICHUH 9KCTIEPUMEHTAIIBHBIX METOAMKaMH 00pabOTKH | IKCIIEPUMEHTAIBHbBIX MaTepHaIIbI
MexXHO102UU 6 peuieHul 3aja4 pa3IMuHON 33714 pa3IMIHON JaHHBIX TIPH PELICHUH 9KCTIEPUMEHTAIIbHBIX JITAaHHBIX MIPU PELICHUH
MUnoewvIx 3a0a4 é MIPUPOJBI HPUPOJIBI 3aj71a4 pa3IMYHOM JaHHBIX TIPU PELICHUH 3a71a4 pa3IMIHON
obnacmu B3 MIPUPOJIBI 3aja4 pa3IuuHOU HIPUPOBI
npogheccuonanvroi TIPUPOJIBI
deamenvHocmu YMmersn: He ®parMeHTapHOe B nenom ycnemsoe, Ho | B nenom ycnemHoe, Ho | YcnemHoe u Tecr,
MIPUMEHSITh yMeeT YMEHHE IPUMEHATh HE CHCTEeMaTH4eCKoe cojepxariee CHCTEMaTHYECKOe cobeceoBaHue,
COBpEMEHHBIC COBPEMECHHBIE YMEHHE IPHUMEHSTh OTAENbHBIE TPOOEITBI YMEHHE IPUMEHSThH 9K3aMEHAIINOHHBIC
METOJIUKH 00paboTKH METOJINKH 00paboTKH COBpEMEHHBIC YMEHHE IPUMEHSITh COBPEMEHHBIC MaTepHuabl
AKCIIEPUMEHTAITBHBIX IKCIIEPUMEHTATBHBIX METOJUKH 00paboTKH COBpEMEHHBIC METOIUKH 00paboTKH
JAHHBIX JAHHBIX 9KCTIEPUMEHTAIBHBIX METOIUKH 00paboTKH 9KCTIEPUMEHTAIBHBIX
Y3 JaHHBIX 9KCIIEPUMEHTAIIbHBIX JIaHHBIX

JaHHBIX




mpedyemy1o 0na peuienus

nOCMAaBNeHHOoU 3a0auu

IUTSL peIICHHS
MOCTaBJICHHOM 3a/1a4uM Ha
0a3e 3HAHMS OCHOB

IUTSL peIICHHS
MOCTaBJICHHOM 3a/1a4yu Ha
0a3e 3HAHMS OCHOB

JUTSL PELICHUS
MOCTaBJICHHOM 3a/1auM Ha
0ase 3HAHUSI OCHOB

Jrtan (YpoBeHb) Ilnanupyembie Kputepuu oueHnBanus pe3yaibTaToB 00y4YeHUs: OueHo4yHbIe
OCBOCHHUS] KOMIICTEHIINU | Pe3yJIbTaThbl 00yYeHHs 1 2 3 4 5 cpeacTBa
3HaTh: He ®parmeHTapHbIe B nenom ycnemnsie, Ho | B nenom ycnemssie, Ho | YcnemHsle u Tecr,
COBPEMEHHBIE METOABI  [BHAET 3HaHMSI O COBPEMEHHBIX | HE CUCTEMAaTHYECKHE cozeprkalie CUCTEMAaTHYECKUE cobecenoBaHUe,
00paboTkn MeToaax oopaboTKu 3HAHUS O COBPEMEHHBIX | OTAEIbHEIC IPOOEITHI 3HaHUS O COBPEMEHHBIX | dK3aMCHAIlHOHHBIC
3KCIIEPUMEHTAIBHBIX 9KCIIEPUMEHTAIbHBIX MeToJax 00paboTKI 3HAHUS O COBPEMEHHBIX | MeToaax o0paboTKu MaTepHuabl
JaHHBIX JTAHHBIX 3KCIIEPUMEHTAIBHBIX MeToJax 00paboTKN 3KCIIEPUMEHTAIBHBIX
33 JaHHBIX SKCIIEPUMEHTAIBHBIX JTAaHHBIX
JTAHHBIX
YK-1 CriocoOeH oCymeCTBIATh TOUCK, KPUTUYCCKUI aHAIN3 U CUHTE3 HH(DOpMaIIuU, MPUMEHATh CUCTEMHBIH ITOIXO0/T JIUIS PEIICHUS TTOCTaBICHHBIX 3a]1a4
IepBolii 3TaN Baapern: He ®parMeHTapHOe BiajaeHue | B memowm ycmemHoe, HO He | B menom ycnemnoe, Ho | YcnemHoe u | Tecr,
(Hayano popMHUPOBAHU) HaBbIKaMH aHaIM3a BIQJCT | HaBbIKAMH aHAIM3MPOBATh | CHCTEMAaTHYECKOC YMEHHE | COAepKallee OTACIBbHBIC | CHCTEMAaTHYECKOe YMEHHE | cobecemoBaHMUE,
Ananuszupyem 3aoauy, 3aJ]a4H, BBIICIAS €€ IIOCTaBJICHHBIE 3a/a4ui, | aHAIU3UPOBATH pooebI YMEHHE | aHaJIU3UPOBATh KOHTPOJIbHAS
evldesn ee dazoevie 6a30BbIE BBIIENATh €€  0a3oBble | MOCTaBJIEHHbIE 3a[a4M, | aHaIU3UpPOBaTh MIOCTABJICHHBIE 3a1a4my, pabora,
cocmasnsiouue cocraBstonueB1 COCTaBIIIIOIINE 3Has | BBINENATH ee¢  0a3oBble | NIOCTAaBICHHBIE  3aladud, | BBIAGIATH e¢  0a30BbIe K3aMeEHAIHOHHEIE
OCHOBEI aHanu3a U | COCTaBILIIOIIME 3Has | BBINENATH e¢  0a3OBble | COCTaBIIOIINE  OCHOBBI
JIEKOMIIO3UIIUH 33124 OCHOBBI aHanM3a M | COCTABISIONIME  OCHOBBI | aHanh3a M jaekommosuiun | MAaTCPHUAIEL
JeKOMIIO3UIIUY 32724 aHaNM3a M JIEKOMIIO3MIMH | 3a1ad
3a1aq
Ymertn: He O®parMeHTapHoe yMeHHe | B memom ycmemHoe, HO He | B menom ycnemnoe, Ho | YcnemHoe u | Tecr,
aHAIM3HPOBATh lymeeT aHaIU3UPOBATh CHCTEMATHYECKOS YMCHHE | COIEpXKallee OTHCNBHBIC | CHCTEMAaTHYeCKOe YMEHHE | cofecemoBaHHE,
IIOCTaBJICHHBIC 3a1a4H, ITOCTaBJICHHBIC 3agavu, AHAJIN3UPOBATH Hp06€J'H>I, YMEHUE AHAJIM3UPOBATH 3K3aMEHAI[MOHHbIE
BBIJACIIATH OCHOBHBIC BBIJACIIATH OCHOBHBIC IIOCTaBJICHHBIC 3aga4u, AHaJIM3UPOBATh TIOCTaBJICHHBIC 3aJa4Hu, MaTepI/IaHBI
9Tans! Y1 JTallbl BBIACIIATH OCHOBHBIC IOCTaBJICHHBIC 3aga4u, BBIJACIIATH OCHOBHBIC
OTanbl BBIICIIATH OCHOBHBIC OTaInbl
OTaIbl
3Harth: He 3naer | ®parmenrapHble 3HaHUS B nenom ycnemmnsle, Ho He | B nienom ycnemnsie, Ho VYcnemnsie u Tecr,
OCHOBBI aHaJIN3a U 00 oCHOBax aHajM3a u CHUCTEMATUYECKHE 3HAHUS coziepyKallyie OTAEIbHbIE CUCTEMATUYECKHUE 3HAHUS cobeceoBaHme,
JCKOMITIO3HMIINH 3a1a4 JCKOMIIO3HMIINH 3a1a4 00 OCHOBax aHaIM3a 1 np06em,1, 3HAHUS 00 00 OCHOBax aHalu3a u 3K3aMEHAIMOHHbIE
31 JCKOMITIO3UIINH 3aJa4 OCHOBAx aHaJiu3a u JCKOMIIO3HIINH 3aJa4 MaTepI/IaHI)I
JIEKOMITO3UIIAH 3a1a4
Bropoii 3Tan Buaaners: He ®parmeHTapHoe BiaaeHue | B nenom ycnemHoe, Ho He | B nenom ycnemHoe, HO VYceneuHoe n Tecr,
(nponomkeHue HaBbIKAMH OINpPENEICHUs,  [BIaleeT HaBbIKAMU  ONPENENICHUs], | CUCTEMaTHYECKOE coJieprKalliee OTAENIbHbIE CUCTEMATUYECKOE cobeceoBaHme,
(bopMupoBaHust) MHTEPIPETALNN U UHTEPIPETALNN U | BJIaJICHUE HABBIKAMH npoOeJIbl BlaieHue BJIA/JICHHE HaBBIKAMU KOHTPOJIbHAS
Onpeodensnem, paHKUPOBaHUSL PaHKUPOBAHUSL OIIpeJIEIIEHNs], HaBBbIKAMU OINPEEIICHHUS, OIpeleIeHus, pa6ora,
unmepnpemupyem u nHpopMaruB2 nHpOpMAIHN HUHTEpIIpeTaluu U HUHTEpIIpeTaluu U HWHTEpIIpeTaluu U SK3AMEHALHOMHES
pansicupyem paHXupoBaHUs 3 paHXUpOBaHUS 3 paHXupoBaHUs 3 MaTepHabI
ungopmanuio, nHpopmaryn, TpedyeMoit | mHpopmarmu, Tpedyemoit | uHpopMammu, Tpedyemoit




Jrtan (YpoBeHb) Ilnanupyembie Kputepuu oueHnBanus pe3yaibTaToB 00y4YeHUs: OueHo4yHbIe
OCBOCHUS] KOMIICTEHIINN | Pe3yJIbTaThbl 00yYeHHs 1 2 3 4 5 cpeacTBa
KPUTHYECKOTO aHAJIN3a, KPHUTHYECKOTO aHAJIN3a, KPUTHUYECKOTO aHaJN3a,
TIO¥ICKa ¥ CHHTE3a TIO¥ICKA ¥ CHHTE3a MOKMCKA M CHHTE3a
vHpOpMaIHH “HpOpPMAIHH uHpOpMAIU
Ymertb: He ®dparmenrapHoe B nenom ycnemnoe, Ho He | B menom ycnemnoe, HO | YcnemHoe n | Tecr,
HCIIONIB30BATh Pa3IMYHbIC  [yMeeT YMCHHUEHCIIONb30BaTh CHCTEMATHYECKOE yMEHHUE | COTepikamiee  OTHCNbHBIE | CHCTEMATHYECKOE YMEHHE | coGecemoBaHME,
Croco0bI MOUCKa U pasiuyYHbIC Croco0bl | HCIIONB30BATh Ppa3MYHbIC | MPOOEIHI, YMCHHE | HCIOIB30BATE PA3IMYHEIC | oysaNeHAITHOHHBIC
aHann3a nHHOpMaHU HOHCKa u aHaJM3a | CIOCOOBI HOKCKa U | UCIOJIb30BaTh PAa3IMYHBIC | CIIOCOOBI HOKCKa | Marepuanbi
Y2 uH(opMaIuu aHanu3a HHGOpMaIuu CIIOCOOBI MOUCKa U | aHamM3a HHpOpMaAIUU
aHanu3a nHGOpMaUU
3HaTh: He 3naer | ®parmenTapHble 3HaHUA B nenom ycnemssle, Ho He | B nenom ycnemssle, HO VYcneunsie u Tecr,
OCHOBBI KPHTHYECKOTO OCHOBBI KDUTHYECKOTO CHCTEMATUYECKHE 3HAHUS | COAEPIKAIIME OT/EBHbIC CHCTEMAaTHYECKHE 3HAHUA | coGeceaoBaHMe,
aHaIIM3a, IOUCKA U aHAJIM3a, TIOMCKA 1 OCHOBBI KPHTHYECKOTO TIPOOETBI, 3HAHKST OCHOBBI 00 OCHOBAXKPHTHUECKOTO | nyaaNieHAIIMOHHBIC
cuHTe3a nHpopManun3?2 cuHTe3a HHpopMaun aHaNu3a, IIOUCKa U KPUTHYECKOrO aHAIN3a, aHau3a, IIOUCKa U MaTepHaTI
cuHTe3a HHpopManuu TIOMCKA H CHHTE3a cHHTe3a HH(pOpMaUn
nHpOpMaIN
Tperuii 3Tan Baapern: He ®parmeHTapHoe BiraaeHue | B nenom ycnemnoe, Ho He | B menom ycnemnoe, HO VYcnemnoe u Tecr,
(mponoiKeHue IpHEeMaMH aHaJIN3a BaseeT npHeMaMu aHaJIM3a | CHCTEMaTHYeCKOe coJieprKallee OTICIbHBIC CHCTEMaTHYECKOE cobecenoBaHume,
(bopmupoBaHHs) OCHOBHBIX 3TaroB U OCHOBHBIX  JTaloOB W | BIIaJiCHHE NpHEMaMU npo0etbl BlaJieHIe BIIQJICHHE MIPHEMaMU KOHTPOIIbHAS
Ocywiecmenaem nouck u | 3aKoHoMepHoOCTel 3aKOHOMEPHOCTEH MOVCKA M CHCTEMATH3alluH | HpUEMaMH [OMCKa TIOHCKA 1 CHCTEMATH3ANN. | 1ya5vr
cucmemamu3ayuio HCTOPHUYECKOTO Pa3BUTHSI HCTOPHYECKOTO pPa3BUTHs | WH(POPMALMH 1O CHCTEeMaTH3aIH| uHbOPMALIHH 110 SKSaMe;IaL[I/IOHHLIC
ungopmayuu no o0lecTBa, OUCKA U o0uiecTBa,  MOWCKA W | Pa3HYHBIM TUIIAM HH(POPMAIIUH 110 Pa3IMYHBIM THIIAM e
CHCTeMAaTU3aLUH CHCTEeMAaTU3aLUN 3apocoB, HEOOXOAUMOM PAa3UYHBIM THIIAM 3a1pocoB, HEOOXOAUMOI prajibl
PAa3IUUHBIM munam .
uHbOPMALHH TT0 uHbOpMAIHH [0 | ISl pereHnst 3apoCcoB, HEOOXOAUMOM JUISL peLeHHUsT
3anpocos, HeodX00uMyio
Pa3INYHBIM THIAM Ppa3INYHbIM THIIAM | MOCTAaBJICHHBIX 3a/1a4 3Hasi | IS PEIICHUS MOCTABJICHHBIX 3a/1a4 3Hast
013 peuenus 3a1pocoB, HEOOXOAUMOFT 3ampocoB, HEOOXOAUMOHW | TOYHBIE GOPMYIHPOBKU MOCTaBJICHHBIX 33/1a4 3Has | TOYHbIC GOPMYIHUPOBKH
ROCMABIEHHBIX 30044 JUISL pETIEHHS ISt pEIeHns | OCHOBHBIX MOHATHI TOYHBIE (POPMYTUPOBKU OCHOBHBIX TIOHATHI

MIOCTaBJICHHBIX 3a7auB3

ITIOCTaBJICHHBIX 3a1a4

MaTeMaTHIECKOTO
aHanm3a, anreopsl U
AHAJIUTUYECKON
reoMeTpuH, PU3NIECKUX U
XUMHUYECKUX 3aKOHOB

OCHOBHBIX ITOHSATHI
MaTeMaTUYECKOTO
aHanm3a, anreopsl U
aHAJTUTUYECCKOM
reOMeTpuH, PU3NIECKUX U
XUMHYECKUX 3aKOHOB

MaTeMaTHYECKOIo
aHasm3a, anreOpsl U
AHAJTUTUYECKOM
reoMeTpuH, PU3NIECKUX U
XUMHYECKUX 3aKOHOB




Jran (YpoBeHb)
OCBOCHUSI KOMIIETEHIINU

Ilnanupyembie Kputepuu oueHnBanus pe3yaibTaToB 00y4YeHUs: OueHo4yHbIe
pe3yJbTaThl 00y4eHust 1 2 3 4 5 cpeacTBa
Ymersn: He ®parmeHrapHoe yMmeHue | B menom ycnemnoe, HO He | B menom ycnemnoe, HO | YcnemHoe u | Tecr,
onepupoBaTh LuppamMu lymeeT ONEpUpOBATh  UM(PaMU | CHCTEMATUYECKOE YMEHHE | CONEpkaulee OTHENbHBIE | CHCTEMATHYECKOE YMEHHE | cofecemoBaHME,
(mpoBeneHNE PacueToB U (IpoBeZieHHE pacueToB U | omepupoBaTh  IUdpamu | IpoOensl, yMEHHE | omepupoBaTh  nuUppaMu 5K3aMeHAIMOHHBIE
T.7.) U1 HOATBEPKACHHS T.A.) JUId TOATBEpKACHHA | (IPOBEICHHME pAcuyeToB M | omepupoBarh  Iudpamu | (IpOBEAEHHE pacyeToB U MaTepHabl
aHanm3a, J0Ka3aTeIbCTBa aHanm3a, JOKa3aTeNbCcTBAa | T.J.) U NOATBEPXKICHUS | (IpOBEAEHHWE pacyeToB W | T.A.) IJISI HMOATBEP)KICHHS
TeX WIN WHBIX TEOpHii, TeX WIA WHBIX TEOpHH, | aHanW3a, JOKa3aTelbCcTBa | T.J.) UL MOATBEP)KICHHS | aHAM3a, J0Ka3aTelbCTBa
COBEpIIICHHE COBEpILICHUE TeX WIM WHBIX TEOpHH, | aHanmW3a, JOKa3aTelbCTBA | TEX WJIM WHBIX TEOpPHH,

MaTeMaTHIECKIX MaTeMaTHIECKHX COBEpIIICHHE TeX WIA WHBIX TEOPHH, | COBEpIICHHUE
orneparuii Ha OCHOBE omepanuii Ha  OCHOBE | MaTEMaTHYECKUX COBEpILICHHE MaTeMaTH4eCcKuX
¢dbopmyn (BKIrOUas hopmymn (Brimroyas | omepandii  Ha  OCHOBE | MaTeMaTHYECKUX omepalMii Ha  OCHOBE
COCTaBJICHHE U aHAJIH3 cocTaBleHHE W aHaU3 | Gopmyrn (Brimrowas | omepauuii  Ha  OcHOBE | (opmyl (BrITROYAS
TaOJIHUI, MOJICIIEH, TabImII, MOJeNel, | cocTaBIeHHe U aHamu3 | Gopmyn (BKJIIOYAs | COCTaBJICHUE M  aHAJIU3
MIOCTPOCHHUE TPAPHKOB MOCTpOeHUE TPadUKOB Tabnmi, MoJeJel, | cocrtaBieHHe W aHanu3 | TaoiuI, Mozenei,
Y3 MIOCTPOCHUE TPAPHKOB Tabumir, MoJesel, | mocTpoeHue rpadKoB

MOCTPOCHHUE IPaUKOB
3HaTh: He 3naer | ®parmenTapHble 3HaHUA B nenom ycnenssie, Ho He | B nenom ycneninele, HO VYcneunsie u Tecr,
aKTyaJIbHBIC HAay4HbIC AKTyaJIbHBIX Hay4YHBIX CHCTEMaTUYECKHE 3HAHUA | COJEprKallue OTJEIbHbIC CHCTEMAaTHYECKHE 3HAHUA | coGeceaoBaHMe,
poOJIeMBI npobiieM AKTyaJbHBIX HAYYHBIX npoOeIbl, 3HaHUS aKTyaJIbHBIX HAayYHBIX SK3aMEHAIMOHHBIE
npodeccnoHatbHOM npodeccHoHaNBHOI npoGiiem aKTYaJIbHBIX HaYYHBIX npobiieM MaTepHaTBI
obnacti obactH npodeccnoHaIbHOM npobuem npodeccuoHanbHO
35 obmacTu poQecCHOHATBHOM obnacTu

obmacta

OTanel (bOpMHpOBaHI/ISI KOMIICTCHIIMH PCAJIM3YIOTCA B XOJC OCBOCHHA AIUCHUILIMHBI, 4YTO

JUCHUITIINHEIL.

oTpaXacTCd B TCMATHYCCKOM IIIAHC




JU1ss  OLleHKH

1.3 Onmncanue mIKaJI OIICHUBAHUA

COCTAaBJIOMIMX KOMIICTCHIMM IIPpH TEKYIIEM KOHTPOJE H

MPOMEKYTOUHOIH aTTeCTANMUUCIIONB3YETCS OalUTbHO-PEUTHHTOBAas CHUCTEMa OIICHOK.
[Tpu oreHKe KOHTPOJBHBIX MEPOTPHUSTHI MPEnoiaBaTeilb PyKOBOJICTBYETCS KPUTEPHSIMHU
OIICHWBAaHUS pe3yJbTaToB oOyuyeHus (Tabmuma 1), cymmupyer Oamiabl 3a Kaxkaoe
KOHTPOJIbHOE 3a/JIaHhe W TEPEBOAUT TOTYYEHHBIM pPe3yabTaT B BEpOAIbHBIN aHaJOT,
PYKOBOJCTBYSICH Tabnutiei 2 u popmyiioit 1.

Tabnuna 2 — ConocraBiieHHE OIICHOK KOTHUTHUBHBIX AECKPUIITOPOB C pe3yJbTaTaMH
OCBOEHUS POTPAMMBI THCIUIIINHBI

Brinosinenue .
Baau | CooTBeTcTBHE TPEGOBAHUSIM KPUTEPHS Bep6anbHbiii aHaior
KpUTEpHUs
1 2 3 4
pe3ynbTaT, COAEpKAIUN OJIHBIN 85-100% ot
MPABWIBHBIN OTBET, MOJTHOCTHIO MaKCHMaJIbHOTO
3) - OTJINYHO
COOTBETCTBYIOIIUI TPeOOBAHUSAM KOJINYECTBA
KpUTEPUSI 0aJ10B
pe3yJIbTaT, COIEPKAMKA HETOJIHBIN
MPAaBUJIbHBIN OTBET (CTENEHb IMOJHOTHI
P © 75-84,9% ot
otBera — Oosiee 75%) wiu OTBeT,
M MaKCHUMaJbHOTO
4 COJIep KA HE3HAYUTEIILHBIC XOPOIIIO
. KOJIMYECTBA
HETOYHOCTH, T.€. OTBET, UMCIOIIIHIA
0amioB 3a4TEHO
HE3HAYUTEIIbHBIC OTCTYIUICHUS OT
TpeOOBAaHUMN KPUTEPHUS
pe3yJbTaT, COACPIKAIINN HETTOJIHBIH
MIPABWJIBHBIN OTBET (CTENEHb TOTHOTHI
P { 60-74,9% ot
orBeTa — 110 75%) WK OTBET,
9 MaKCHMaJIBLHOTO
3 COJIepIKaIiii He3HAYNTEITbHBIS YIIOBJICTBOPUTEIILHO
. KOJIMYECTBA
HETOYHOCTH, T.€. OTBET, UMEIOIIHIA
0aioB
HE3HAYUTEIIbHBIC OTCTYIUICHUS OT
TpeOoBaHUM KpUTEpHs
pe3yINIbTaT, COACPKAIMNN HETIOTHBIN 10 60% ot
9 MPABUJIbHBIN OTBET, COAEpKAIINN MaKCHUMaJIbHOTO
3HAYUTEIBHBIC HETOYHOCTH, OIIHOKH KOJIMYECTBA
(ctrenenb MOMHOTHI 0TBeTa — MeHee 60%) 6amioB HE
= 5 HEYJIOBJICTBOPUTEIHLHO
HENPaBWIbHBIN OTBET (OTBET HE 110 0% ot 3a4TEHO
1 CYIIECTBY 3a/laHus1) UJIU OTCYTCTBHE MaKCHUMaJbHOTO
OTBETA, T.€. OTBET, HE COOTBETCTBYIOITUI KOJIMYECTBA
MOJTHOCTHIO TPEOOBAHUSIM KPUTEPUs 6amioB

PacueTr 107u BBINOJIHEHUS] KPUTEPUST OT MAKCUMaIbHO BO3MOKHOW CyMMBbI OaJIjIOB
npoBoauTcs o gopmyiie 1:

A_

S .100%

_5-Zmi

i=1

rze N — KOIM4ecTBO (POPMUPYEMBIX KOTHUTUBHBIX JIECKPUIITOPOB;

M;j — KOJIMYECTBO OIICHOYHBIX CPEACTB I-TO IECKPHUIITOPA;

K; — OayuTbHBINM SKBUBAJICHT OLIEHUBAEMOT'O KPUTEPUS 1-TO IECKPUIITOPA;
5 — MakCHUMaJIbHbBIN OAJIJT OLIEHUBAEMOTO pe3yJibTaTa 00y4eHUs.

1)




3atrem mo Ttabmure 2 (cronberm 3) ompenenseTcs MPUHAAJICKHOCTh HAWIACHHOTO
3HaueHust A (B %) K /10J1€ BBIIOJHEHUS! KPUTEPHUSI MCOOTBETCTBYIOIINNA eMy BepOaIbHBIN
aHaJIor.

BepOanbHpIM aHanoroM pe3yiabTaTOB 3ayeTa SIBISIOTCS OLEHKU «3auTe€HO / He
3aYTEHOY, JK3aMEeHa ~ — «OTJIIMYHOY, «XOpOILOY, «YAOBJIETBOPUTEIILHO,
«HEY/IOBJIETBOPUTEIIBHO», KOTOPbIE 3aHOCATCS B  SK3aMEHAIMOHHYIO (3a4ETHYIO)
BEJOMOCTh (B TO 4YMCIIE 3JEKTPOHHYIO) M 3aUETHYIO KHIKKY. B 3aueTHyr0 KHUXKKY
3aHOCSITCSl TOJIBKO IOJIOKUTEIbHBIE OLICHKH. [loanucanHblil penogaBaTesieM SK3EMILIIP
BEJOMOCTH cHa€Tcs HE IMO3JHEE CIEIYIOIIEro AHS B JeKaHaT, a BTOPON XpaHUTCS Ha
Kadenape.

B ciiyyae HesBKM CTyJ€HTa Ha 3K3aMEH (3a4eT) B AK3aMEHAIMOHHOW BEAOMOCTH
JIEJAeTCsl OTMETKA «HE SBUIICS.

1.4 O0mas npouexypa U CpOKHU NPOBeIeHNs] OLEHOYHBIX MEPONPUATHI

OrneHuBaHue pe3yJbTaTOB OOY4YEHHs CTYJEHTOB MO JAUCLMIUIMHE OCYLIECTBIISETCA
10 perJIaMEeHTaM TEKYILEro KOHTPOJIA U MPOMEKYTOUHON aTTECTALUU.

Texyuuit KOHTPOJIb B CEMECTPE MPOBOAUTCS C LIEIbI0 00ECIIEUEHUsI CBOEBPEMEHHOM
oOpaTHON CBSI3U, U1 KOPPEKUUU OOYy4YEeHMs, aKTUBU3ALUU CAMOCTOSTEIBbHOW padOThI
CTyAeHTOB. OOBEKTOM TEKYIIEr0 KOHTPOJIS ABJISIOTCS KOHKPETU3UPOBAHHBIE PE3YJIbTATHI
oOyueHus (yuyeOHbIe JOCTUXKEHHUS) IO TUCHIUTIIIUHE.

CBoii  (pakTUYECKHII PEUTHHI CTYAEHT MOXET OTCIEKUBAaTb B CHUCTEME
AJIEKTPOHHOTO oOy4eHus Kyzbacckoii I'CXA (kypHan OIICHOK)
https://moodle.ksai.ru/course/view.php?id=12433. [Ipy  BO3HUKHOBCHHU  CIIOPHOMU
CUTYAIINH, OI[EHKA OKPYTIISETCS B MOJIb3Y CTY/ICHTA (OKPYTJIICHHE /IO ICCATHIX).

[IpomexyTouHas aTTecTalus MpeaHazHadeHa Jisi OObEKTUBHOTO MOATBEPKIACHUS U
OLICHUBAHUSI JOCTUTHYTBIX PE3YJbTaTOB OOYYEHHsS TIOCJIE 3aBEPIICHUS] HW3YUYEHUS
mucuuIuinHbl (i e€ yactu). dopma NpoMexyTOYHOM arTecTalud IO JAMCLUILIMHE
ompeaenseTcs pabouruM y4eOHBIM TIIIaHOM.

HToroBas oueHka onpeaensercs Ha OCHOBAaHUM TaOJIHIIbI 2.

OpraHu3anuss M INPOBEACHUENPOMEKYTOUYHOM aTTECTAllMH pPErjJaMeHTUPYEeTCs
BHYTPEHHUMHU JIOKAJIbHBIMU aKTaMH.

Kuaaccuueckas popma caavu 3k3amMeHa (codeceqoBaHme)

DK3aMEeH TMPOBOAMUTCS B Yy4EOHBIX ayAUTOpUSX HUHCTUTYTA. CTYIEHT CllydalHbIM
oOpa3zoM BblOMpaeT OuseT. [y MOATOTOBKH K OTBETY CTYAEHTY OTBOAUTCS 45 MHHYT.
DK3aMeHaTOp MOXKET 3a/JlaBaTh CTYJCHTaM JOMOJHHUTEIbHBIE BOMPOCH CBEPX OuiieTa o
pOrpamMMe TUCHUTUINHBI.

Bo BpeMs MOATOTOBKH, WCIIOJb30BAHUE KOHCIIEKTOB JICKIUH, METOIUMYECKON
JUTEpPaTyphbl, MOOWIBHBIX YCTPOMCTB CBSI3M U JPYrUX HCTOYHUKOB HHGOpMAIIUU
3anpenieHo. CTyJeHT, YIUUYEHHbIA B CIUChIBAHUM, YIAISETCS U3 AyJJUTOPUU U B 3aU4€THO-
JK3aMEHAIIMOHHYIO  BEIOMOCTb  CTaBHUTCS  «HEYAOBIECTBOPUTEIBbHO». B  cimydae
TO0OpPOBOJILHOTO OTKa3a OTBEYAaTh Ha BOMPOCHI Owmiera, MpenojaBaTeNib CTaBUT B
BEJIOMOCTH OLICHKY «HEYIAOBJIECTBOPUTEIBHO.

CTyneHTbl HMMEIOT MpaBO JI€JIaTh YEPHOBBIE 3alMCH TOJIBKO HAa YEPHOBHKAX,
BBIJIAHHBIX MPENOAABATEIEM.
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3K33MeHaHI/IOHH06 TECTHUPOBAHUE

3K3&M6H&HI/IOHHOC TCCTUPOBAHUC TIIPOBOJUTCA B JICHb J3K3aMCHA B Q)OpMaTe
KOMIIBIOTCPHOT'O TECTUPOBAHUSA B CUCTCMC QJICKTPOHHOI'O O6y‘I€HI/I}I
https://moodle.ksai.ru/mod/quiz/view.php?id=360230.

I[JISI ITPOBCACHUA TCCTUPOBAHUA BBIJACTIACTCA AyaIuTOpHU:AL, OCHAlICHHaA
KOMIIBIOTCpaMHU C JOCTYIIOM B CCTh MHTCPHCT. B XOA€ BBIITOJIHEHUA TECTA UCITIOJIb30BAHUC
KOHCIIEKTOB JICKIIUM, METOIMUECKOMN JTUTEpaTyphl, MOOUJIBHBIX YCTPOUCTB CBSI3U U APYTUX
HUCTOYHHUKOB I/IH(i)OpMaHI/II/I 3allpCIICHO. PG3YJII>TaTBI CTYACHTA, HAPYHIMBIICTO IIPpaBHJIA
IMPOBCACHUA 3K3aMCHAITMOHHOT'O TCCTUPOBAHWA, AHHYJINPYIOTCA. CTy,ZIeHTI)I HMCIOT IIpaBO
A€J1aThb qepHOBbIe 3aIIMCHU TOJIBKO Ha ‘-IepHOBI/IKaX, BBIJIAHHBIX npenonaBaTeneM, HpI/I
IMPOBCPKE YCPHOBBIC 3aIIMCHU HC paCCMATPHUBAIOTCA.

[IpoBepka TecTa BBIOJHAETCS aBTOMATUYECKH, PE3YJIBTAT COOOIIAETCS CTYIEHTY
cpasy I10CJIE OKOHYaHUS TECTUPOBAHUS.

Htoroserit TecT coctonT u3 30 BOMPOCOB, CKOMIIOHOBAHHBIX CIIYYalHBIM 00pa3oMm.
Bpewms tectupoBanust 50 MUHYT.

CTy,Z[CHTBI, HC IIpomcaAmnc IIPOMCKYTOUHYIO aTTCCTAIUIO IIO rpa(bHKy ceCCum,
JOJIKHBI JIMKBUIWPOBATH 3aJOJIZKCHHOCTL B YCTAHOBJICHHOM ITOPAIKCE.
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2TUITOBBIE KOHTPOJIBHBIE 3ATIAHUS, HEOBXOANUMBIE J1JIS1
OIIEHKH 3HAHUM, YMEHUI, HABBIKOB

2.1 Tekymuii KOHTPOJIb 3HAHUH CTYI€HTOB
KommiekT BOonpocos Jisi codece10BaHUS

Pa3znes 1. BaxkHeiine mNOHSTUA ¥ 3aKOHbI XUMMH.

1. Onpenenenne npeamMeTa XUMHUU.

2. CopepxaHue, 1SN U 337]a4d Kypca.

3. OcHOBHBIE 3aKOHBI XUMUH:

Pa3nen 2.CucremMaTnka 371eMEHTOB M CTPOCHHUE BellecTBA.

OCHOBHBIE MOJIOKEHNS KBAHTOBO MEXAHUKH.

KBaHTOBO - MexaHH4YecKasi MOJEIb aTOMa BOJOPO/IA.

KBaHTOBBIE UnCHA.

DneKTpoHHas KOH(PUTypaLrs aTOMOB.

Ilepuomnyeckuin 3akoH JI. M. MeHngeneeBa M €ro TpakTOBKAa Ha OCHOBAaHUU
COBPEMEHHOU TEOPUU aTOMa.

6. CTpyKTypa nepuoau4ecKoi CUCTEMBI HIIEMEHTOB.

7. Tlepmoanueckuil xapakTep U3MEHEHHS CBOWCTB aTOMOB 3JIEMEHTOB.

8. [Ipupona xuMHuUecKoil CBSI3U U yciaoBHs €€ o0pa3zoBaHus. Buabl XuMu4ecKoi CBS3H.
Paszpnes 3. DiieMeHTHI TEPMOAUHAMMKH.

. OCHOBHBIE NOHATUSA XUMHYECKON TEPMOTUHAMUKH.

. [IepBoe Ha4aJI0 TEPMOAMHAMHUKMU.

. DHTAJIBIINA CUCTEMBI.

. 3akoH ['ecca.

. TenoBbie 3 (PEeKTHI peakiuii.

. Tepmoxumust. TepmMoOXUMHUUECKHE YPABHEHUS.

. OHTponus. BO3MOXHOCTH CAMOIIPOU3BOIBHOIO MPOTEKAHUS POLECCA.

. CBobGoanas »neprust ['mb0ca.

. HarmpaBnenue xumuueckux mnporeccoB. Kpurepuid caMONpPOU3BOJIBHOTO MNPOTEKAHUS
nporecca.

Paznen 4. XuMuveckasi KHHETUKA 1 XUMHUYeCKOe paBHOBeECHe.

1. CkopoCTh XMMHUYECKHUX MPOIIECCOB.

2. @aKTOPHI, BAUSIONINE Ha CKOPOCTh XUMUIECKUX PEAKITUil:

3. MonekyIsipHOCTh U IOPSAZOK XUMHYECKHUX PEaKIIHiA.

4, XuMH4YeCcKOe paBHOBECHE.

5. Koncranra xuMmuyeckoro paBHoBecus €€ (pU3n4eCKuil CMBICIL.

6. YcaoBus cmenienus xumuueckoro papHosecus. [Ipunnun Jle IlaTensbe.

Paznen 5. JlucniepcHbie cucTeMbl.

1. 'ereporeHHbIE U TOMOT€HHBIE CUCTEMBI.

2. PacTBOpBI: rpy00IuCIIEpCHbIE, KOJUIOMIHbIE U UCTUHHBIE PACTBOPBI.

3. KonmenTparnus pacTBOpOB.

4. Xumuueckasi u puznyeckas TCOpUH pacTBOPOB.

5. Heanexrponutel. CBolicTBa pa30aBiIE€HHBIX pACTBOPOB HEIJEKTPOIUTOB.

6. CBoiicTBa pacTBOPOB JIEKTPOIUTOB. TE€OpHUsl NEKTPOIUTUYECKON AUCCOLMAIIH.

abrwnE

O©Coo~NoO ol WwWwN -
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7. CtemneHp M KOHCTAHTa IUCCOLMALNHU, (PaKTOPbI, OKa3bIBAIOIINE BIUSHUE HA HUX.

8. CusnbHBIC U CTa0BIe AMEKTPOJIUTHI.

9. 3akoH pazbaBnenus OcTBab/A.

10. MonHbIe ypaBHEHHUS PEaAKIUH.

11. BomopoiHbIii MTOKa3aTelb.

12. I'maponus coneit. Tunel rugpomsa.

13. bydepnbie cucTeMBI.

Pa3zpnes 6. Jaekrpoxumuyeckue npoueccbl. Koppo3ust merasios.

. DIEKTPOHHAs TEOPUS OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

. [IpenMer aneKTpoXuMuH.

. DneKTpoAbl. JIBOMHON 3NEKTPUUECKUI CIIOM U JIEKTPOAHBIA MOTEHIUA.

. CTaHnmapTHBIN 3J€KTPOAHBINA NOTEHIHAI. P "HanpsykeHnid" MeTaios.

YpaBuenue HepHcra.

. [anbBaHMYECKUH DIIEMEHT, MPUHITUT ero padoTsl, DJIC.

. AKKYMYJISITOPBI pa3HbIX TUIOB, KX YCTPOUCTBO U XUMU3M PA3PSIKU U 3aPSIKHU.

. DIEKTPOJIN3 PaACIJIaBOB U PACTBOPOB.

. [locnenoBaTenbHOCTD pa3psiAKA HOHOB MIPU UX COBMECTHOM MPUCYTCTBUU B PACTBOPAXx.
10. 3akonbs1 Dapayes.

11. IlpakTuyeckoe NPUMEHEHHE DJIJIEKTPOJIM3a: IMOJYyYEeHHE U OUYMCTKAa METAJUIOB,
rajbBaHOTEXHHUKA.

12.0npenenenne koppo3uu. Kiaccuduxamuss KOppO3UHHBIX MPOLECCOB U BUJOB
KOPPO3HH.

13. Xumudeckasi ¥ 3JIEKTPOXUMUYECKas KOPPO3Usl: MPUUYUHBI BOZHUKHOBEHUSI U YCIIOBHUS
MPOTEKaHUS.

14.1TpuHUMIBI 3aIIUTHI METAJIJIOB U CIUIABOB OT KOPPO3UHU.

15.JlerupoBanue, HU30JALUOHHBIE MOKPBITHUS, METANIMYECKHE MOKPBITUSA, MPOTEKTOPHAs
3alllATa U AJEKTPO3alluTa, UTHTMOMPOBAHUE.

16.Ilon00p KOHCTPYKLIIMOHHBIX MAaTEPUATIOB.

Paznen 7.BBeaeHue B aHAIMTUYECKYI0 XUMHUIO. XUMHYECKUN U PU3UKO-XUMHYECKUN
aHAJIH3.

1. TexHuka  KauyeCTBEHHOIO  aHaim3a. Makpo-, TOJIYMHUKPO-,  MHKpPO-, U
yJIbTPAMUKPOAHAIIN3.

2. OCOOEHHOCTH aHAIMTUYECKUX PEAKIIUN U CITOCOOBI MX BBITIOJIHEHUS.

3. OCHOBHBIE METO/IbI KOJTMYECTBEHHOTO aHainu3a. VX mpuHIU.

4. Tlpeumyniectsa @XMA 110 CpaBHEHUIO ¢ GPU3MUECKUMU U XUMHUYECKUMU METOIaMH
CBS3b KJIACCUYECKUX XUMHUUYECKNX MeTOI0B ¢ DXMA

O6mue npuniuns DXMA

Knaccudpuxanus GXMA.

Knaccudukanys onTH4ecKux METOJIOB aHAIM3A.

DNEeKTPOXUMHUYECKUE METO]IbI aHAIIU3A.

10 Knaccudukanusa xpomarorpaduueckiux METOAOB.

Pa3znes 8. DiieMeHTBI OpraHu4ecKoil XUuMHH.

1. OcHOBHbIE TOHATHS U NPEACTABICHUS OPraHMYECKON XUMHH: XUMHUYECKas CBA3b B
OpPTaHUYECKUX COCTUHEHUAX, (YHKIIMOHATHHBIC TPYIITIHI.

2. Knmaccudukanms.

3. CBsi3b MEXAy CTPOCHHEM U CBOMCTBaMH.

©CoO~NoOU~WNR

© oNO
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Opranuyeckrie 1 HEOPraHUYECKUE MTOTUMEPHI.

MeTtonabl MOTy4eHus.

CtpoeHue 1 CBOWCTBA MOJIMMEPOB.

buonommmepsl.

YrieBogopoasl U UX MPOU3BO/IHBIE.

. I'azoo0pa3zHoe, xunKoe u TBEP0E TOILIUBO.

10 OcHOBHBIE TPUHLIMIBI TlepepabOTKu HePTH, yris, ciaHueB B TommmBa ansia IBC B
CMa304YHbIE MaTepUaibl U Jp.

11.0kucnuTeNnbHO-BOCCTAHOBUTEIILHBIE TIPOLECCHI MPY TOPEHUHU.

Pa3znen 9. DiieMeHTBI IKOJIOTHYECKO XUMHH.

1. OCHOBBI B3aUMOCBSI3M XUMUUYECKUX PEAKIIUN U SKOJOTHH, TOTEHIIUAJIbHBIE U pealIbHbIC
BpEJIHbIC TIOCJIEACTBUS XUMUUYECKUX MPOLIECCOB, UCMOJb3yEMbIX B PA3JIMUHBIX OOJIACTAX
TEXHUKHU.

2. BO3MOXHOCTH XMMUH B PELICHUH SKOJIOTHUYECKHUX MpobiieM 00IIecTBa.

©CoNo Ok~

KommuiekT 3apanuii 1J1si KOHTPOJILHOM padoThI IO TeMe
«CBoiicTBa pa30aBJIeHHbIX PACTBOPOB HEAJIEKTPOJIUTOBY»
BAPHAHT 1

1. Boruucnuth ocMmoTtuueckoe nasienue 0,25 M pactBopa caxaposbl CioH20011  mipm
35°C.

2. TIpu 10°C naBnenue HACBHILEHHOTO Mapa Haj BoAoi pasHo 1,225 kIla (9,2 MM pr.cT.).
B xaxom xonmyecTBe Boabl Haxo pacTBOpuTh 23r rimnepuHa CsHgOs mis nomyyeHns
pacTtBOpa, AaBJICHUE MTapa KoToporo cocrasiser 1,2 klla mpu Tol ke temmeparype?

3. Ilpu kakoil mpHOIM3UTENBLHO TeMIlepaType OyneT KpHCTauM30BaThbes 5%-HBIN (110

macce) BoaHbIi pacTBop riroko3bl CeHi1206? Ky ,0= 1,86.

4. Temneparypa kunenus >dupa 34,6°C, a ero >0yIIMOCKONUYECKass MOCTOSHHAS PaBHA
2,16. BruucanuTh MOJISPHYIO Maccy O€H30MHON KUCIIOTHI, €CJIM U3BECTHO, YTO S%0-HbII
(1o Macce) pacTBOP 3TOM KMCIOTHI B 3¢upe kunut npu 35,53°C.

KoMiuiekT 3agaHnii 1yt KOHTPOJIbHOI padoThI 10 TeMe
«OKHCINTETILHO-BOCCTAHOBUTEIbHbIE PEAKIIMUD)
BAPHUAHT 1
1. Onpenenuth cTeneHb OKHCIeHUS azora B ciaenayronmx coemuHeHusx: NO, HNOg,
NHsNO3;,  NHs.
2. YKka3aTh, Kakhe W3 CICAYIONIMX PEaKIUH OTHOCATCS K  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIM U TIOYEMY:
a) 2HBr + H,SO,4 + Br, + SO, + 2H,0
6) S + 2N,0 = S0, + 2N,
B) 3AgNO; + H3PO, = AgsPO, + 3HNO;
3. Kakne W3 MpUBEICHHBIX IPOIECCOB MPEACTABISAIOT COOON OKHCICHHE W KaKue —
BOCCTaHOBIIeHUE: Jo—> 2);  Cr2*—=CrO4%; P¥—PO,> .
4. OnpenenuTh TUM OKUCIHUTEIBHO BOCCTAHOBUTEIBHBIX PEAKIUN (MEKMOJCKYISIPHBIC,
BHYTPHUMOJIEKYJISIPHBIC, TUCIIPOTIOPITMOHUPOBAHNS ):
a) 12HC1 + 2CrO; = 2CrC1; + 3C1, + 6H,0
6) 2AU,03 = 4Au + 30,
B) 3N2Hs = Ny + 4NH;3
14



5. Metonom »5nekTpoHHOro ©OamaHca moAoOpath Ko3(D(UIMEHTHI B  CIEAYIOLIUX
YPaBHEHUSAX PEAKLIAN:
a)KI\/InO4 + KNO;, + H,SO,— MnSO,4 + KNOsz+ K,SO, + H,O

6) Na,S,03; + H,0O,— Na,SO, + H,SO, + H,0O

VkazaTh OKHMCIUTEIIh U BOCCTAHOBUTE]Ib.

2.2 IIpoMekyTOUHAsIATTECTALMS

Bonpocsl a9 codecenoBaHus

1. Ilpenmer xumuu. IloHarue o BemiecTBe W Mojie kKak (opmax CyIIecTBOBaHUS
Matepuu. SBieHust ¢uznueckue W Xumuueckue. IIpocTeie M CIOXKHBIE BEIIECTBA, HMX
OCHOBHBIE XapaKTEPUCTUKH.

2. CoBpeMeHHas CHUCTeMa aTOMHBIX Macc. OTHOCUTENbHBICE AaTOMHBIE U
MOJIEKYJISIPHBIE MacChl. AOCOJIFOTHBIE MAaCChl aTOMOB.

3. Monp kak Mepa KoimdecTBa BemecTBa. Uuciao ABoragpo. MossipHas macca.
MousipHbIil 00BEM.

4. Tlonstue 00 SKBUBAJIEHTaX IPOCTBIX M CJIOXKHBIX BEIIECTB. DKBUBAJIICHTHAs
Macca. DKBUBAICHTHBIN 00BEM. 3aKOH SKBHUBAJICHTOB.

5. 3akoH ABOrajipo u cieiCTBUE U3 HETO.

6. CoBpeMeHHbIE IPEJICTABIICHUS O CTPOCHUU aTOMa.

7. Crpoenue sipa aroma. M30Tomnbl U n300aphl.

8. CoBpeMeHHbIE TMPEACTaBICHUS O COCTOSHHM DJJIGKTpOHA B aToMme. ATOMHBIE
op6utanu. KBanToBbie uncia u ux GU3NIECKUN CMBICIL.

9. DnekTpoHHBIE (POPMYIIBI U IEKTPOHHO-TPAPUIECKUE CXEMBI AaTOMOB.

10. Ilepuognyeckas cucrema »siemeHToB J[.M.MeHneneeBa kak rpaduyueckoe
BBIpaKEHUE MEePUOIUIECKOro 3akoHa. CTPYKTypa NEPUOIUUECKON CUCTEMBI.

11. [lepuoguyeck HW3MEHSIONIMECS CBOWCTBA SJIEMEHTOB (AaTOMHBIE W HOHHBIC
paguyChl, SHEPTUsl HOHU3AIUU, CPOJICTBO K AJIEKTPOHY, SIEKTPOOTPUIIATEITLHOCTD ).

12. CoBpeMeHHBIE TIPEACTABICHUS O NPUPOJIE XUMHUYECKOW CBS3H. THIIBI
XUMHUYECKOU CBS3H.

13. KoBanenTHass xuMmm4deckas CBs3b (K.Xx.c.). JIBa mMexanm3ma oOpa3oBaHHs K.X.C.
(0OOMEHHBIN U IOHOPHO-AKIIETITOPHBIN ).

14. HaceimaeMocTs K.X.c. KoBaJIeHTHOCTB diieMeHTa.

15. TlonsapuzyeMocTh K.X.C. JIuTIOIbHBI MOMEHT CBSI3H.

16. XapakTtep TepeKphIBaHUS  DJIEKTPOHHBIX OOJIAKOB. G- U T-  CBS3H.
HanpaBieHHOCTh G - CBA3U U IPOCTPAHCTBEHHAS CTPYKTYpa MOJIEKYI.

17. MlonHas cBs3b, €€ 0COOEHHOCTH.

18. MeTtamnueckas cBsi3b, €€ 0COOCHHOCTH.

19. BonopoiHas cBs3b, €€ 0COOCHHOCTH.

20. OcHOBBI TepMOAMHAMUKH. 3akoH l'ecca W TEPMOXMMHUYECKHE PACUETHI.
Hanpasiienue nporekaHust XUMHYECKUX PEAKLIUM.

21. Xumunueckast kuHeTuka. CKOPOCTh XMMUYECKON pEeaKuu U OCHOBHBIE (DaKTOPBI,
BIIMSIFOLLIME HA HEE.

22. 3aKOH IEUCTBYIOIIMX MACcC - OCHOBHOM 3aKOH XMMHUYECKO kuHeTuku. KoHcTaHnTta
CKOPOCTH XUMHUYECKUX PEAKIIUH.
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23. Bausinue TemmepaTyphl Ha CKOPOCTh XUMHuYeckod peakuuu. [IpaBuno Bant-
['odda. TemnepaTypHbiii KOADGUITUEHT.

24. BnusiHUE PUPOJIbI Pearupyronx BEIIECTB HA CKOPOCTh XMMHUYECKOW peaKIuu.
[TonaTue 3HEprun akTuBanuu peakuuu. Karanms.

25. Xumuueckoe paBHoBecue. KoHcTanTa Xumuueckoro paHoBecusi. (CmelleHue
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

26. JlucniepcHble CUCTEMBI: KiaccuuKalus, 0COOEHHOCTA CTPOCHUS U CBOWCTBA.

27. KonnenTparys pacTBopa, CriocoObl €€ BhIpayKCHHUS.

28. PacTBOpbl HEANEKTPOIUTOB. OCMOC, OCMOTHYECKOE JaBiieHHWEe. 3akoH BaHnrt-
o da. 3akon Payns.

29. PacTBOpel  3NEKTPOJUTOB.  Teopuss  DIEKTPOIUTHYECKOW  TUCCOLIMALIUU
Appennyca. CTerneHb U KOHCTAHTA JUCCOLMAIIMH 3JIEKTPOJIHUTOB.

30. uccomnmanmst Bonbl. MoHHOEe mpou3BeneHHe BOJbl. BomopomHblil mokazaTelnb
(pH): du3mveckuii CMBICT U METOABI U3MEPCHUS.

31. I'maponmu3 coneit. Tpu Tuma ['maponmsa, (GakToOpbl, BIUSAIONIME HA TOJTHOTY
ruaposnnsa. Koncranra rugposnusa.

32. OKUCIANTENbHO-BOCCTAHOBUTEbHBIE peakluuu. CTENeHb OKHUCIEHUS 3JIEMEHTa
(BBICLIAs, HU3ILAS, TPOMEXKYTOUHAs ). OKHCIUTENN U BOCCTAHOBUTEH.

33. DaexTpoabl. DNEeKTpoJIHbIM noTeHuuan. YpaBHeHue Hepacra. CranmapTHbIN
ANEKTPOAHBIN NOTeHIMaN. P "HanpskeHuid'" MeTaios.

34. XuMUYECKUI HMCTOYHUK 3JIEKTPUYECKON 3HEPIUM - TabBAaHUYECKUIN DJIEMEHT.
OJ1C rajibBaHM4Y€CKOTO 3JIEMEHTA.

35. AKKyMyIIATOp - XMMHYECKH HCTOYHHUK 3JCKTPOIHEPTHH. XHUMH3M TPOIECCOB,
MPOTEKAIOIIUX B AKKYMYJISITOPE.

36. DAeKTpoan3 pacIIaBOB IEKTPOIUTOB. KaToMHbBIE M aHOHBIE TTPOIIECCHI.

37. DACKTPOIHU3 pacTBOPOB U IEKTPOIUTOB. KaToIHBIE U aHOTHBIE MTPOLIECCHI.

38. Koppo3us MeTamioB (XUMAYECKask U DIIEKTPOXUMHUYECKast).

39. IIpuHIKUTT ¥ 3aIIUTHI METAJUIOB OT KOPPO3UH.

40. Oprannyeckue U HeOpraHMUeCKrue MoJuMepbl. MeTo1bl MOTyYEeHHUS.

41. CtpoeHue 1 CBOIMCTBA MOJIUMEPOB. bronmonuMepsl.

42. OCHOBHBIC METO/IbI KAYECTBEHHOTO aHaau3a. VX mpuHIuImI.

43. OcHOBHBIE METO/IbI KOJIMYECTBEHHOT0 aHaau3a. VX mpuHLuII.

44, O6mme npuHIUbel DXMA. Knaccudukamus GXMA.

45. Bo3MOXXHOCTH XMMHUH B PEIICHUN SKOJOTHYECKUX TIPOOIIEM 00IIIecTBa.

TunoBo BaApMAHT TECTUPOBAHUS

Bapuanr 1
1.Jnsa vevttpanuzanuu 100 mMi1 pacTBOpa CEpHOM KUCIOTHI C MOJIIPHOM KOHIIEHTpaIuen
0,1 mosnb/n TpeOyeTcs MJI pacTBOpa TMAPOKCHIA KAl C MOJISIPHOUN KOHIIEHTpaILNei
0,2 Momab/m.
BriGepute oquH OTBET:
© 150
© 100
50
© 300
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2.pH pacTBopa, MMEIOIEro KOHIEHTPALUIO HOHOB Bogopoaa 1+ 10° (mons/1), paBen
OtBerT: 5

HazoBute Kuciaoty, KOTOpO COOTBETCTBYIOT CIEAYIONINE XapaKTePUCTHKHU:
OecKHCIIOpOoIHas, IBYXOCHOBHAS, JIETy4as, pacCTBOpUMas B BOJie, ciiabas
BriGepute oauH oTBET:

® cepoBOmOpOAHAsA KHCIIOTA
COJIsIHAs KHCIIOTA
YTOoNbHAs KHCI0TA

CCpHasi KHUCJIOTa

3.Hemerannuueckne cBOMCTBA 2JIEMEHTOB BO3PACTAIOT B PALY

e J
. ClI
« At
. Br
e F
' He 3nHar0

4.CreneHb AUCCoanmn yKCYCHOﬁ KHCJIOTBI YBCIIMUUBACTCA

BriGepuTe OJMH HIIH HECKOJILKO OTBETOB!
¥ npu paz6apnenuu
" mpu n06aBieHUM COTAHOM KHCIOTHI
' mpu noGaBieHuM aleTaTa HaTpUs

¥ npu marpeBaHuu

5.3Has nonoxxeHue snemenTa B [leprnoanueckoit cucremMe MOKHO MPEACKa3aTh

Bri6epuTe ouH WM HECKOJIBKO OTBETOB:
¥ popMymTy BOZOPOIHOTO COEIUHEHHUS
" umcro uzoTonos snemeHTa

¥ MakCHManbHYIO BaJE€HTHOCTb 3IEMEHTA

" pacmpocTpaHEHHOCTB YEMEHTa B IPUPOJIE

6.CteneHb okucieHust mapranua B mosekysie KoMnO, paBua
BriGepute ouH OTBET:

T +4
C +2
C +7
+6

7.CornacHo cxeme rampBanndeckoro snementa Cd|Cd2+ || Cu2+Cu, ...
BriGepute oquH OTBET:

17



Ha MCIHOM JJICKTPOAC IIPOUCXOAUT OKHUCIICHHUEC

MGI[HBIﬁ QJICKTPOA ABJIKICTCA KaTOJI0M

QJICKTPOHBI JABUKXYTCA OT MECAHOT'O 3JICKTPO/Ja K KaIMHUCBOMY

B IIpOLCCCC pa6OTBI QJICMCHTA Ha 3JICKTPOAC OCAKIACTCA K&,ZIMHI?I

8.BoHbI1 pacTBOp COJIM UMEET HEUTPATIBHYIO PEAKIINIO, ECIIH COJIb 00pa3oBaHa. ..
BriOepuTe oquH OTBET:

®  CUIBbHBIM OCHOBAHHEM M CHJIBHOM KHCIIOTOM
CcJ1a0bIM OCHOBAHHEM U CJIA00¥ KHUCIIOTOM
CWJIBHBIM OCHOBAHHEM U CJIA00M KUCIOTOU

cJ1a0bIM OCHOBAHMEM U CUJIBHOM KUCIIOTOMU

9.11pu snexTpoau3e pacTBOpa, CoAepkKaIlero HUTpatTel cepedpa, menu (II), cBuHa 1
HATpUs B CTAaHAAPTHBIX YCIOBUSX, OCIEI0BATEIHOCTD BBIICJICHHS BEILIECTB HA KATOJIE,
UMEET BU] ...

BriGepurte ouH OTBET:

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

— —~ —
)|

—~
)

10.CunpHBIE JIEKTPOJIUTHI B BOJHBIX PACTBOPAaX IUCCOUMHUPYIOT HA MOHBI
Bri6epute o1H OTBeET:

‘\fi

HYaCTHUYHO

HAIIOJIOBUHY

MPaKTUYCCKU IMMOJIHOCTBIO
MPAaKTUYCCKN HE JTUCCOLMUPYIOT

11. /1515 cMelleHrnss XUMUYECKOTr0 PaBHOBECHSI 00paTUMOM peakuu
N, + 3H, <= 2NH; +Q
B cTOpoHy obpazoBanus NH3; HeoOxonumo
BriGepuTe oquH OTBET:

(®

MOBBICUTH JIABJICHUE U TTIOHU3UTh TEMIIEPATYPY
MOBBICUThH TEMIIEPATYPY U JABJICHUE
MOHU3UTH JABJICHUE U TTOBBICUTH TEMIIEPATYPY
MIOHHU3UTh TEMIIEPATYPY U JIABJICHUE

12.Karanu3aTtopsl - 3TO BEIIECTBA, KOTOPHIE
BriGepute ouH OTBET:

f—_

HCIIOJIB3I0T IJIA IIPOMU3BOJACTBA )Kene3o0eToHa

10

HU3MCHAIOT CKOPOCTDH XUMHUYECKOU pC€aKiuunn, HO OCTAIOTCA HECU3MCHHBIMHU I10CJIC
OKOHYaHHA pCaKINH

00pa3yroT BICOKOMOJIEKYJISIPHBIE COETUHEHMS
18
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3¢ ()EeKTUBHO MOTJIOMIAIOT PAAUOAKTUBHOE U3TyUEHUE

13.Coxpamiennoe nonnoe ypasaenue Ca?* + CO3z% = CaCO3 COOTBETCTBYET PEAKIHH:
BriOepuTe ouH OTBET:

*  xymopuj KanbLus + KapOOHAT Kaaus —
aleTar Kajablus + yrojabHas KUCjIoTa —
THJIPOKCH]T KaJIbIUs + YrojbHas KHCI0Ta —

TUAPOKCHU] KaJIbIUS + THAPOKAPOOHAT KaJIbIUSI —

14.PaccunTaiiTe MOJIIPHYIO KOHILIEHTPAIMIO PACTBOPA TMAPOKCH]IA HATPHS, €CIIM MacCcoBas
JI0JISI 11IeJI0YH B 3TOM pacTBope paBHa 0,08 (tuiotHOCTH pacTBopa 1,06 r/min).
BriGepute ouH OTBET:

® 2,12 mosb/n
© 8%

0,08 Moab/11
1,06 moan/i

15.0xucnuTenbHO-BOCCTAHOBUTEIBHON TOMOTEHHON PEAKIIUEN COEAUHEHUS SIBISIECTCS
BriGepuTte ouH OTBET:

CHHTE3 XJIOPUIa aMMOHUS M3 aMMHUaKa U XJIOPOBOI0POIa
IIPOIIECC TAIICHUS U3BECTH

CHHTE3 CEPOBOJIOPO/Ia U3 POMOMYECKOM CEphl M BOIOPOIa
CHHTE3 aMMHaKa U3 a30Ta M BOJIOPO/Ia

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

© 2,88
© 341
C 14,42
C 1,44

17 Monspuas macca skBuBaienta CaHPO, (M,=137) paBHa
BriGepuTe oquH OTBET:

f—_

45,7 r/moib
137 r/Monb

T

10

68,5 r/M0Ib
© 274 v/mons

18. TemmepaTypa 3aMep3anusi pacTBopa, cojepkaiiero 46r rmutepuna (M=92 r/moinb) B
250 r Bogw! (K = 1,86) paBna °C

BriGepute oquH OTBET:

® 372

#

v 3,72
19



© 1,86

Fa

© -1,86

19.B ransBaHMYECKOM dIIeMeHTe, cxema kotoporo  Ca|Ca?*||Cu?|Cu na MegaOM
3IIEKTPOJIE MPOTEKAET IMPOIIECC
BoibepuTe 0/TMH OTBET:

© oxucieHus
OKHCJIATETHHO-BOCCTAHOBUTEILHEIN
He OKUCIINTEILHO-BOCCTAHOBUTEILHEIN

BOCCTAHOBJICHUA

20.06pasen kapboHAaTa KanbLys pacTBopseTcs B cousaHoi kucnore npu 20°C 3a 6 MunyT,
pu 40°C — 3a 40 cex. TemnepaTypHbIii KO3((QUIUEHT STOM PEaKIMU PaBeH
BriGepute o1H OTBET:

‘6

4
©2
3

21.Kucioramu Ha3bpIBaIOT COSAUHEHHUS . ..
22 .BbibepuTe OUH WA HECKOJIBKO OTBETOB:

- BCTYyIIaromuc B pCaKInIO HGﬁTpEU'IHI%&L[PIH
v 06pa3y101unec;1 IIpu B3aHMOﬂeﬁCTBHH KHCJIOTHOT'O OKCHAAa C BOIIOﬁ

Iv MOJICKYJIbI KOTOPBIX COCTOAT U3 OJHOI'O UJIM HCCKOJIBKUX aTOMOB BOJOpOAa U

KHCJIOTHOT'O OCTaTKa

" comepxamiie aTOMBI BOJIOPO/Ia

23.CUMBOJIBI DJIEMEHTOB S- , P- U d- CEMEUCTB MOCIeA0BaTEILHO YKa3aHbl PSIY:
BriGepuTe oquH OTBET:

® K, As, Mo
“ Na, Mg, Ag
“ Ni, F, Ti
“ K, H,Ca

24 MonsipHas mMacca BellecTBa — 3TO
BriGepute oquH OTBET:

© Mmacca 1 MoneKkyJIbl BelecTna
Macca 1 aToMma BeliecTBa
macca 6,02  10% Moseky BenecTsa

Macca 1 Moyb BelmecTBa

25.MertamioM, KOTOPbIN HENb3s MOJIYYUTh 3JIEKTPOIU30M BOJIHOTO PACTBOPA €r0 COJIH,
SIBJISIETCA. . .
20



Bribepute o1H OTBET:
“ Cu
“ Ni
Na

I

26.1110THOCTH HEKOTOPOTO ra3a Mo a30Ty paBHA 2, TOT/la €ro IIOTHOCTh MO BOJIOPOTY
paBHa
BriOepuTe ouH OTBET:

“ 56
© 7
© 14
28

277.OKUACIUTENIBHO-BOCCTAHOBUTEIBHON PEAKIIUEN PA3TI0KEHUS ABIISIETCS:
BriGepurte ouH OTBET:

© TepMmuecKkoe pa3IokKeHHE KPEMHUEBOM KUCIIOTEI
TEPMHUUYECKOE PA3JIOKEHUE THAPOKApOOHATa KaJIbIIHs
TEPMHUUYECKOE pa3IoKeHUE OEpPTOIETOBOM COIH

TepMUUYECKOe pazioxkenue rupokcuaa meau (11)

28.CKOpOCTh peakiuu
F6203(TB) + 3CO(F) = ZFG(TB) +3C0O, )
IpY YBETUYCHUN KOHIICHTPAIIMK PEearupyromux BEUIECTB B TP pa3a BO3PacTeT B
BriGepute oauH OTBET:

© 81 pa3

3 paza
243 paza
27 pa3

-
]

=
J

29.CKOpOCTh XMMHUYECKOWN PEAKIIUN — ITO ...
BriGepuTe oquH OTBET:

,“:7,

KOJINYECTBA BEIIECTBA MPOAYKTOB PEAKIIUHM K MOMEHTY OKOHYAHUS PEaKIINU
BpeMsl, 32 KOTOPOE MOJHOCTHIO PACXOAYETCS OJIHO U3 UCXOJIHBIX BEIIECTB
BpEMs, 32 KOTOPOE 3aKaHYMBAETCS PeaKus
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HU3MCHCHUC KOHICHTPAIMN PCArCHTOB WJIX ITPOAYKTOB PCaKIUH B CIMHUIY BPECMCHHU
IIpyu HCU3MCHHOM 00beMe CHCTEMBI

30.[1s cMmemenus xumudeckoro pasHosecus B cucreMe CaCOs ) — CaO )+ CO; (), AH
>0 B CTOpOHY IPOLYKTOB pPEeaKLUU, HEOOXOAUMO
BriGepute ouH OTBET:
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YMEHBIINUTB TEMIIEPATYPY
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YBCIUYUTH JaBJICHHUC
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YBEJIMYUTH TEMIIEPATYPY
BBECTHU KaTaau3aTop
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3 METOAUYECKHUE MATEPHAJIbL, ONPEJE/BIIOIUE ITPOLEY PbI
OINEHMBAHUMA 3HAHUU, YMEHHNHU, HABBIKOB

OneHka 3HaHMM TO AUCIUIUIMHE TPOBOJUTCA C UENbIO OINPEACIICHUS YpPOBHS
OCBOCHHS MPEIMETa, BKIIIOYAECT:

-KOHTPOJIbHBIE PAOOTHI,

-TECTUPOBAHUE IO pa3ieiaM.

OneHka kadecTBa MOJATOTOBKM HAa OCHOBAaHUHU BBIMOJHEHHBIX 3a/laHUN BelETCA
MpenoiaBaTessiM (C 00CY)IECHUEM Pe3yIbTAaTORB), OAIUTBEI HAYUCISIFOTCS B 3aBUCHMOCTH OT
COOTBETCTBUS KPUTEPHUAM TaOJIUIIBI 1.

OreHka KayecTBa MOJTOTOBKU MO pe3yJibTaTaM CaMOCTOSATENIbHOU pabOThI CTYyIEHTa
BEJICTCS:

1) npenoiaBaTenemM — olleHKa MIyOHMHBI MPOPAOOTKU MaTepualia, palluOHAILHOCTh U
cojiepKaTelibHasi €MKOCTb MPEICTABICHHBIX HHTEUICKTYaJIbHBIX MPOIYKTOB, HAJIUYHE
KPEATUBHBIX 3JIEMEHTOB, MOATBEPKAAIOIIUX CAMOCTOSITEILHOCTD CYKAEHUN 10 TEME;

2) rpyImoi — B xo/1€ 00Cy X AeHUS NPE/ICTABIEHHBIX MaTEPUAJIOB;

3) CTyACHTOM JMYHO — IyTEM CaMOaHalin3a JOCTUTHYTOTO YPOBHS MMOHUMAaHUS
TEMBL.

[To nucummiMHe MpeaycMOTpeHbI (HOPMBI KOHTPOJISI KaueCTBa MOJATOTOBKHU:

- TeKymui (OCYyIIECTBIEHHE KOHTPOJISI 3a BCEMH BHJAMU ayJAUTOPHOU W
BHEAYIUTOPHOMN JIESITEIBHOCTH CTYJICHTA C IEJIbI0 MOJIYUYEHUs IEPBUYHON MHPOpMAIIHU O
X0J1€ YCBOCHHUS OT/ICJIbHBIX JIEMEHTOB COACPKAHUS JUCIUTLIIAHBI);

- IPOMEXXYTOUYHBIN (OIIEHUBAETCS YPOBEHb U KaUu€CTBO MOATOTOBKH MO KOHKPETHBIM
pasjiesiaM TUCIUIUINHBI).

Pe3ynbTaThl TEKyIIETO W MPOMEXKYTOYHOTO KOHTPOJS KauecTBa BBIMOJHEHUS
CTYJICHTOM 3aIlJIAHUPOBAHHBIX BUOB JCITEIHBHOCTH MO YCBOCHUIO YUECOHON MUCIIUTUIMHBI
SIBJISIIOTCSl TOKa3aTelieM TOTo, Kak CTYACHT paboTal B TeueHue cemectpa. MTorosbiit
KOHTPOJIb TPOBOIUTCS B (opMe TPOMEKYTOUHOM aTTeCTallMd CTYJEHTa — DJK3aMeHa
(3auera).

Tekyluii KOHTPOJIb YCIIEBAEMOCTH MPEAYyCMaTPUBAET OLICHUBAHHUE XOJla OCBOCHUS
JTUCIUTUIMHBI, TTPOMEXKYTOYHAsI aTTeCTaIusl OOyYaronIMXcsi — OIEHMBAHUE PE3YJIbTaTOB
0oOy4eHHs IO TUCIUIUIMHE, B TOM MTOCPEJICTBOM UCIBITaHUS B (hOpME dK3aMeHa (3a4eTa).

JIns OUEeHKM KadecTBa TMOATOTOBKM CTYAEHTAa [0 JUCLMUIUIMHE B LIEJIOM
COCTABJIICTCSI PEUTHHT — WMHTErpajibHasi OIIEHKA PEe3yJbTaTOB BCEX BUOB JACSATEIBHOCTH
CTyJIEHTa, OCYILECTBIISIEMbIX B Mpolecce ee uzyueHus. llocnenHsisi mpenacraBisieTcss B
0aJJIbHOM MCYMCJICHUH COTJIACHO Ta0uIe 2.

KonTtponbHas paboTta siBIsS€TCS 4acThio 00s13aT€NIbHONM CaMOCTOSTENILHONU paboThl U
BBITIOJTHSIETCSI B YCTAHOBJICHHBIE CpokH. I[lpernogaBarenb NpoOBEpsSIET MPaBUIBHOCTD
BBITIOJTHEHUSI KOHTPOJIBHONH pabOThI CTYJIEHTOM W CHACIaHHBIX BBIBOJIOB, KOHTPOJIHUPYET
3HAHUE CTYJECHTOM TMPOWJIEHHOr0 Marepuajga ¢ TOMOIIbI Cco0eceIoBaHus WU
TECTUPOBAHHSI.

[TpopaGoTka KOHCHEKTa JEKUUMH U y4yeOHOW JIUTEpaTypbl OCYLIECTBISIETCS
CTyICHTAaMU B TEUYEHHE BCEr0 CEMECTpa, MOcie H3ydeHuss HoBOoMl TeMbl. K sk3ameny
JIOTTYCKAIOTCSI CTYJIEHTHI, BBHITIOJIHUBIIIME BCE BUJBI TEKYIEH aTTeCTAlMA —KOHTPOJIbHBIC
paboTHI, 3aaHUE TSI CAMOCTOSTEILHON PaOOTHI.
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