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1. Mecto nucuuminnbl B crpykrype OITIOII

Hucuumnuna 51.0.03.07 Komouanas XUMuUst OTHOCUTCS K 00513aTeIbHOM YacTH 00pa3oBaTeIbHOM
IIPOrPaMMBIL.

2. Ilnanupyembie pe3yabTaTbl O0y4YeHHUS 1O JAUCIHUIJIMHE, COOTHECEHHbIe C IJIAHMPYEMbIMH
pe3yJbTaTaMM OCBOEHHMSI 00pa30BaTeJLHOW MNporpaMMbl (KOMIETEHHUSIMM W HHIAMKATOPaAMU
JIOCTHKEHUS KOMITEeTEHIHA)

DopmupyemMbie Ilnanupyemble pe3yabTaTbl 00y4yeHusi no gucunuinie | HauMeHoBaHue OLIEHOYHOI0 CpeICTBA
KOMIIETCHIM U (Moay/il0), B  COOTBETCTBMM C  HHIMKATOPOM
(xom, conepikaHHE | JOCTHKEHHsI KOMIETEHIHH
KOMIIETEHIHH) HNuaukarop nocruskenusi | PesyabraTsl 00ydeHus dast Tekywero | Jdas
KOMIIETEHM U 10 JUCHUIIMHE KOHTPOJISA NPOMEKYTOYHOMI
(xom, CoZIepIKaHue ycneBaemMocTu arrecTanun
HMHJMKATOPa)
OIIK-1: Cnocoben OIIK-1.1: Cucmemamuzupyem |OIIK-1.1: 3aoauu
ananusupoeams u u ananusupyem pezyiomamul  |Braoems nasvixamu Konnoxeuym Drczamen:
UHMEPRPEMUPOBAM® | xyypyecKux IKCNEPUMEHIOE, | NPOSHOZUPOSAHUSA Onpoc K
esymsmami } . OHMPONbHBIE
p Ha6OeHUll, UsMepeHull, a DUIUYECKUX U XUMUYECKUX Tecm
XUMUYECKUX . €0NpoChl
maxoarce €BOTICME OUCNEPCHBIX CUCHEM,
9KCHEPUMEHINO8,

HabmoOeHull U

pe3yIbmamsl pacienos

ceoticma eewecme u

njilanuposanus u npoeedenuﬂ

usuro-xumureckux memooos

uzmepenutl
Mamepuanos. Uccne008anust OUCNEePCHbIX
OIIK-1.2: [Ipeonacaem cucmem,; cnocobamu OnNUCaHUA u
UHmepnpemayuro Kaaccugpurayuu

Pe3yIbmamos co6CmeeHHbIX
IKCNEPUMEHNOB U PACHEMHO-
meopemuueckux pabom ¢
UCNONbL306AHUEM
meopemuiecKux

O0CHO8 MPAOUYUOHHBIX U HOBBIX
pazoenos

Xumuu

OIIK-1.3: @opmynupyem
3aKOYEHUs U 8b1800bL NO
PE3VILMAMAam aHau3a
JIUMEPAMypHbIX OAHHBIX,
CcOOCMBEHHbBIX
IKCNEPUMEHMATLHBIX U
PACUEmHO-Meopemuieckux
Pabom xumuyeckoll

HanpaejleHHocmu.

OUCHEPCHBIX CUCEM;
NOHAMUIIHO-
MEPMUHONOUYECKUM
annapamom 6 obracmu
KOMLOUOHOU XUMULL.

Ymems xnaccugpuyuposame
oucnepcHule

cucmemvl; cOCMas/IsiNb
HA36aHUA MUYEILI 307ell,
NOLYYEHHBIX N0 NPUBLOCHHbIM
VDaGHEeHUsIM pearkyuil;
NPOCHO3UPOBAMb CEOUCMEA U
3aKOHOMEPHOCMU NOBEOCHUs.
OUCNEPCHBIX cucmem 8
3A6UCUMOCIU OM. PAZTUYHBIX
¢akmopos; onucvieams
MemoObl NOYUeHUsI OUCHEPCHBIX
cucmem.

3namo 3a0auu u 06vexmol
uccne0o8aHust

KOJIOUOHOU XUMUY KAK HAYKU,
ee

MENCOUCYUNTUHAPHBLE CEA3U;
Memoowl

NOIYYeHUs: U OCHOGHbLE

ceolicmaa 0ucnepcnblx cucmem,




meopemuyecKkue 0CHO8bL U
MoOenu NOGEPXHOCHHBIX
A6NeHUll; QUIUKO-XUMUYECKUe
Memoobl, npumensiemvle Oisl
U3YHEHUS CBOUCNE OUCHEPCHBIX

cucmem.

OIIK-1.2:

Braoemv nasvixamu pabomwl ¢
COBpEeMEHHbIM 000PYO08aHUEM U
Memooamu pabomwl ¢
00BeKmamu KOLIOUOHOU XUMUL.
Ymemo npumensmo xonnouono-
Xumuueckue no0xoowvl K
KOHKPEMHbIM CUCEMAM,
Ihanuposams u ocyuecmensimo
MemOoOUKU U3yueHUss C8oUCma
OUCNEPCHBIX CUCTEM.

3Hamv memoouxu onpeoeneHus
OCHOBHBIX (PUBUKO-XUMUHLECKUX

CBOICTE OUCHEPCHBIX CUCMEM.

OIlK-1.3:

Braoemv nasvixamu coopa,
obpabomku, anaiuza u
cucmemamusayuy uHpopmayuu
no meme uccied08aHusl,
HAaBbIKAMU 8b100pA MEMOO08 U
cpedcme pewienus 3a0au
UCCIeO0BAHUSL.

Ymems xpumuuecku oyenusamo
J106Y10 NOCMYNAaowyio
UHGOpMAyUIo, 8HE 3a6UCUMOCTIU
om ucmouHuKa,; uzbe2amo
aABMoOMAMU4ECcK020 NPUMEHEHUS.
Cmanoapmuwvlx opmyn u
npuUemMo8 npu peueHul 3a0au.
Buams ocroéHble Memoobl

HAYYHO-UCCAED08AMENbCKOU

OdeamenbHOCHU.
OIIK-2: Cnocoben OIIK-2.1: Pabomaem c OIlIK-2.1: Konnoxsuym
npoeooums ¢ Xumuyeckumu gewjecmeamu ¢ |Bradems nasvixamu pabomol 6 Onpoc Drczamen:
codmiodenuem HopM | cogodenuem HOpM mexHUKY | 1aBOPAMOPHBIX YCAOGUAX.
Koumponvuwie

MmexHuKu

b6e3onachocmu. Ymems pabomams ¢
be3zonacrocmu . . 60npoChl

. OIIK-2.2: Ilpogooum cunme3  |xumuueckoi nocyoou. 3namo T

XuMudeckuu ecm

seujecms u Mamepuanlos HOpMbL MeXHUKU 6e30nacHOCmu
IKCnepumMeHm, 3aoauu

BKNIOUAS CUHIES,
ananus, uzydenue
cmpyKmypul u
ce0liCcms sewecms u
Mamepuanos,
uccnedosanue

PA3HOL NPUPOObL C
UCTIONb30BAHUCM UMEIOUUXCSL
Memooux.

OIIK-2.3: I[Iposooum
cmanoapmuvle onepayui no

noJjiyyenuio 0ucn€pCHbl)C

npu pabome ¢ KOIIOUOHBIMU

pacmeopamu.

OIIK-2.2:

Bnaoemv nasvixamu nOJYyYeHusl




npoyeccos ¢ ux
yuacmuem

cucmem u 0Jis onpeoenenus
ONMUYECKUX, MOLEKYNAPHO-
KUHeMmU4eckux u
INEKMPUUECKUX CEOUICME
KOMNOUOHBIX PACMBOPOS.
OIIK-2.4: [Iposooum
uccnedosanue ceolcme
6ewecms u Mamepuaiog ¢
UCNOIL30BAHUEM CEPULIHO20

HAY4HO20 000PYOOBAHUAL.

OUCNEPCHBIX CUCTEM.

Ymems nposooums peaxyuu
OP2AHUYECKO20 CUHME3A C YElblO
nonyueHus OUCNEPCHBIX CUCTEM
¢ coOnr00eHUeM HeoOX0OUMbBIX
mep bezonacHocmu, 8 mom
yuycie ¢ MOKCUYHBIMU U
NOACAPOONACHBIMU
sewecmeamil.

3namo HOpMbL MEXHUKU
6ezonacHocmu npu

pabome ¢ KOIOUOHBIMU

\pacmeopamu.

OIIK-2.3:

Brnaoemv memodamu ananuza
0N usyueHus

ONMUYECKUX, MOJLEKYISAPHO-
KUHEMU4ecKux U 21eKmpuiecKux
CB0ICE OUCNEPCHBIX cucmeMm U
Memooamu u3y4eHust
yCmouuueocmu KOJLIOUOHBIX
pacmeopos

Ymems nposooums peaxyuu
OP2AHUYECKO20 CUHME3A NO
NOTYYEHUIO KOJIOUOHBIX
pacmeopos.

3name meopemuuecxkue ocHosbl
pusuKo-xumMuUecKux Memooos
ananuza ¢

UCNONIBL308AHUEM COBPEMEHHBIX
Memooos

UCCIeO008AHUSL.

OIIK-2.4:

Braoemos memoodamu uzyuenus
YCmouuu8oCcmu KoJLIOUOHBLX
pacmeopos.

Ymemov pabomams na
KOHOYKmoMmempe,
cnexmpogomomempe.

3name meopemuueckue ocHogbl
husuko-xumureckux memooos
uccne0o8anus OUCHePCHbIX

cucmem.




OIIK-6: Cnocoben
npeocmasname
Pe3yIbmMamsl c0eil
pabomul 8 yCmHOU U
nucbMeHHol hopme 8
coomeemcmeuu ¢
HOpMamu u
npasunamu,
NPUHAMbIMU 6
npogeccuoranbHom
coobwecmese

OIIK-6.1: Ilpeocmagnsem
pe3ynomamol pabonvl 6
6uUde omuema no
cmandapmuotl ghopme

Ha PYCCKOM SA3bIKE.
OIIK-6.2: [Ipedcmasnsem
UHOPMAYUIO XUMUYECKO20
COOEPIHCANUSL C YHEeMOM
mpebosaHuil
oubuozpaguyeckoil

KYNbmypbl.

OIIK-6.1:

Braoemv nasvixamu
ocywecmenenust
KOMMYHUKAYUU 6 YCIHOU U
nucbMenHol hopme 05
peuenus WupoKo2o Kpyaa 3a0au
6 npogheccuonanbHo-
opuenmuposannoll cghepe
Ymemow nocuuecku sepno,
apeyMeHmupoBaHo u ICHO
cmpoums YyCmuyio u
NUCLMEHHYIO pedb OISl PeuleHus!
WUPOK020 Kpyea 3a0ad 8
npogheccuonanbHo-
opuenmuposanHol cgepe.
3namo Hopmbl, npasuna u
€cnocobul ocywecmenenus
KOMMYHUKAYUU 6 YCIHOU U
nucbMeHHoU hopme 05
peutenus WupoKo2o Kpyea 3a0ay
6 npogheccuonanbHo-

opuenmuposantoll cepe.

OIlK-6.2:

Bnaoemuw nasvixamu
unmepnpemayuu OaHHLIX,
NOIYYEHHBIX 8 X00e BbLINOTHEHUS
1abopamopHuix pabom no
NOAYHeHUIO KOIOUOHBIX
Ppacmeopos u uzyueHuio ux
ceoticms.

Ymems ocywecmensmo coop,
aHanu3, CUCMeMamu3ayuio u
OYEHKY pe3yibmanmos ¢
yuemom mpeboeanuil
oubauozpaguueckori
KYJLbmypbl.

3namwb ocHogHble cnocobvl
ananusa, OYenKu u
cucmemamu3sayuy
JUMePamypHbiX OaHHBIX,
HEoOX00UMbIX OISl peuleHust

npogeccuoHanbHbIX 3a0au.

Onpoc
Omuem no
1a60pamopHvim

pabomam

Oxzamen:
Koumponvuvie
80MPOCHL

3aoauu

3. CTpyKkTypa U cojepKaHue TUCUUILTHHBI

3.1 TpyaoeMKoOCTbh JUCUMIIJIMHBI

o4YyHas OYHO-3a04YHas

Oo6mast Tpy10eMKOCTb, 3.€. 5 5

YacoB no yueoHOMY NJIaHy 180 180




B TOM YHCIIC

ayIMTOPHBIE 3aHATHUS (KOHTAKTHas padoTa):

- 3aHATHSA JIEKIHOHHOT'0 THIIA 64 32

- 3aHATHSI CEMHHAPCKOro THIA (MpPaKTHYeCcKHe 3aHsATus / 1adopaTopHbl|{ 64 32

padoThI)

- KCP 2 2

caMocTosITeIbHast padora 14 78

IIpome:xkyTounas aTTecTanus 36 36
IK3aMeH IK3aMeH

3.2. ConeprxaHue QUCIHUAIINHEI

(cmpykmypupoganuoe no memam (pazoenam) ¢ yKkazaHuem omeeodeHH020 Ha HUX KOIUYecmed
aAKA0eMUYECKUX YACO8 U UObl YUEOHBIX 3AHAMULL)

HaumeHoBaHue 1 KpaTKoe coAepiKaHUe Pa3enoB U TEM Bceero (4acbr) B TOM 4HCIIe
FUHCTATUIMHEL KonrakTHas pabora (pabora BO
B3aUMO/ICHCTBHH C NPENOJaBATENEeM), YaChl U3
HUX
3aHSTHS CamocrosiTenbHas
CEMUHApPCKOTo pabora
3anHsTus THIA obyuaromerocs,
JIEKIIAOHHOTO | (MPaKTHYECKUE Bcero achbl
THIA 3aHATHs/Tabopat
OpHbIe paboThl),
4achl

S S A T N S - (S 3

O SR S SRR SR S T ¢

0 0 0 0 0 0 o 0 0 0
Tema 1. OcHOBHBIC OHATHS, KITaCCU(UKALNSA U ONTHICCKUE
CBOWCTBA JAUCIIEPCHBIX CHCTEM. 20 16 10 4 8 4 18 8 2 8
Tema 2. MonekynsipHO-KHHETHYECKUE CBOICTBA AUCIIEPCHBIX 23 16 10 4 11 4 21 8 2 8
CHCTEM.
Tema 3. OOpazoBaHue, yCTONUMBOCTD M KOATYJISLMS JUCIEPCHBIX 16 14 6 2 8 4 14 6 2 3
CHCTEM.
Tema 4. DnekTpuvecKre CBOWCTBA TUCTIEPCHBIX CHCTEM. 16 16 6 4 8 4 14 8 2 8
Tema 5. TToBepxHOCTHBIE siBIeHUs. [[OBEpXHOCTH pa3aena u
ITOBEPXHOCTHBIH CIION. 16 16 6 4 8 4 14 8 2 8
Tema 6. AncopOiust. CMadrBaHKe U PACTEKAHHE JKUIKOCTEH.
KpaeBoii yros cMaunBaHusI. 26 22 8 4 16 8 24 12 2 10
Tewma 7. KpuBu3Ha MOBEpXHOCTH U KATHJUIIPHBIE SIBIICHHS.
[Ipupona nepecrIeHns, METacTabMIIEHOE COCTOSTHHE. 4 12 4 2 0 0 4 2 0 10
Tema 8. DieKTpoKanuILIIPHbIC SBICHHUS. 3 12 2 2 0 0 2 2 1 10
Tema 9. CTpyKTypHO-MEXaHHUECKHE CBOMCTBA JUCIIEPCHBIX CHCTEM.
CtpykTypooOpa3zoBaHue. 4 10 4 2 0 0 4 2 0 8
Tema 10. CoiicTBa U MPUMEHEHHE OTACTBHBIX TUCTIEPCHBIX
CHCTEM: CYCIICH3UH, SMYJIbCUH, TICHBI, a9PO30JIH. 10 6 4 2 > 4 9 6 1 0
Tema 11. IpunoxeHne KOTOUIHON XUMUH: (DapMalieBTHYECKas
HAaHOTEXHOJIOTHsI. 4 2 4 2 0 0 4 2 0 0
ATtrecTanus 36 36
KCP 2 2 2 2
Hroro 180 180 | 64 | 32 | 64 | 32 130 | 66 14 78

4. YueOHO-MeTOANYECKOE 00eclieyeHHe CAMOCTOSITeIbHOI paboThl 00y4aroIuxcs
st oGecriedeHust CaMOCTOSITEIFHOM PA0O0THI 0O0YJAIOIINXCSI HCTIOIB3YIOTCS:
- JJIEKTPOHHBIN Kypc "oTCyTCTBYET".



Wubie yuebHO-MeToquueckue marepuaisl: 3ampinuisieBa O.1. [ToBeaeHre moBEpXHOCTHO-AaKTUBHBIX
BEIIIECTB HA Pa3IMYHBIX MeX(a3HBIX TpaHUIIAX. Y YeOHO-MeToanuecKoe mocoowue. - Huxuuit Hosropon:
Hwxeropoackuii rocynusepcutert, 2021. - 55 c.

Komnsutosa H.A., 3aiiie C.J1., Anpstuna K.B. Tlonydyenue u snekTpudyeckre CBONCTBA TUCIEPCHBIX
cucteM. YueOHo-MeToauueckoe mocodue. - Hwkauit HoBropoa: Hmwkeropoackuii rocyHUBEpCUTET,
2021. - 30 c.

CwmupnoBa JI.A., Mouanosa A.E. CenuMeHTaliMOHHBIN aHaIu3. Y 4e0HO-METOAnYEeCcKOoe Tocodue. -
Hwuxnnit Hoeropon: Huxeroponackuii rocynusepeurer, 2015. - 18 c.

CwmupnoBa JI.A., Mouanosa A.E. [lonyuenue u cBOHCTBa SMYJIbCHA. Y UeOHO-METOJUUECKOE ITocodue. -
Hwxnuit Hosropoa: Huxeropoackuit rocynusepcurert, 2014. - 12 c.

5. ®oHJ OUEHOYHBIX CPEACTB JJf TEKYHIEro KOHTPOJISAA YCIEBAEMOCTH H IPOMEXYTOYHOM
aTTeCTAIIMH MO THCHHUILIHHE (MOIYJIIO)

5.1 TunoBble 3a1aHusA, HEOOXOAMMBbIE /IJIsl OLIEHKH Pe3y/JibTATOB 00y4eHHUs NPHU NMPOBeAeHUN
TeKYIIEero KOHTPOJIS yCIIeBAeMOCTH € YKa3aHMeM KPpUTepueB UX OLleHUBAHUS:

5.1.1 TunoBble 3a1aHus (OLEHOYHOE CPEACTBO - 3a1a4un) AJIs OLeHKH c)OPMHUPOBAHHOCTH
xomnerenuuu OIIK-1

1. K xakoMy Kjaccy JUCHEPCHBIX CUCTEM OTHOCUTCA xKeMuyr? [loscHUTe, U3 Yero OH COCTOUT U Kak
thopmupyercs?

2. Ouenute pazmep yactun SrSO4 , 3Has, 9TO UX PacTBOPUMOCTh Ha 3 Macc.% OoJbIle pacCTBOPUMOCTH
KPYITHBIX KPUCTALIOB. MexdazHoe HaTsbkeHue pu 298K mpumute paBHBIM 85 MJ[k/M2, ioTHOCTE SrSO4
3.96 r/cm3.

3. C ToukH 3peHUs KOJUIOMIHOW XUMHH 00BSICHIUTE 00pa30BaHUE APATrOIeHHBIX U IMOIYAParoleHHbIX KaMHEH.
[Touemy mpupoOIHBIA KpUCTAIUT ANEKCAHIPUT U3MEHSAET CBOIO OKPACKY P THEBHOM U MCKYCCTBEHHOM
ocBeleHun?

4. Cmemanu paBHble 00beMbI 1%-HBIX PACTBOPOB XJIOPU/IA KAJIBIIH U CEPHOM KUCIOTHI (IUIOTHOCTH MPUHSATH
paBHbME 1 1/Mi1). HanmmmTe hopmysiel MULIEIUTE 0O6pa3oBaBIIerocs 30 cyibdara Kanplms. PaccMorpure
CTPOEHHE MUIIEIUTHI KOJIOMIHOTO PacTBOpa, momydeHnoro mo peakiuu (NH4)2S B u36wITKE):

CuSO4 + (NH4)2S — CuS | + (NH4)2S04

5. 3011k TIOJTy4YEH NpH IPOMBIBAHUY CBEXeETo ocajka Hoauna cepedpa (1) pactBopom ioanaa Harpus. Kakum
METO/IOM IOJy4eH 30Jb? OOBICHHUTE, T0UYEMY B IIPOXOAAIIEM CBETE OH HMEET KPACHO-OPaHKEBBIN OTTEHOK, a B
OTPaXEHHOM — TOITy00i1?

6. Koarynsius 4 i1 30518 ruapokcuna sxenesa(lll) nacrynuna npu godasnenuu 0.91 mn 10%-Horo pactBopa
cyibdara Maraus (MmI0THOCTH 1.1 r/Mi). Berauciante mopor KoaryJssiiuu 301 CyibdaT-noHaMu.

7. KakoBo cTpoeHre MUIICIUIBI JTsl 30718 Hoauaa cepedpa, mojydeHHoro gooasienueM k 30 My pacTBopa
ronuaa kamus (c(KI) = 0.006 monb/m) 40 M pactBopa HuTpata cepedpa (c(AgNO3) = 0.004 monp/m)?

8. 3011b KPEMHHMEBOM KHUCIIOTHI MTOIYYHIIH TpH B3aumoaelicTeun pactBopoB K2SiO3 n HCI. Hanmmmwmre
(hopMyITy MUILIEIUIBI 305151 M OTIPEACTIUTE, KAKOH M3 3JICKTPOJIUTOB ObLI B M30BITKE, €CJIM MPOTUBOMOHBI B
3IEKTPUIECKOM I10JI€ IBUXKYTCS K KaTo1y?

Kpurtepun onennBanus (OeHOYHOE CPeACTBO - 3a1a4n)



Ounenka Kpurepun oueHuBanus

JlonmycTUMBIN ypOBEHb 3HAHUU BBIIIE MUHUMAIBHOTO. [IpoaeMOHCTpUPOBaHBI OCHOBHBIE
ymenus. [Ipu perieHnn THIOBBIX 331aHUH MOTYT OBITh HerpyOble omnoku. Mmeercs
HAOOp HABBIKOB BbIIlIE MUHUMAJIBHOT'O JJIs1 PELLIEHUS CTAaHJAPTHBIX 33]a4 ¢ HEKOTOPBIMU
HEI0YECTAMH.

3a4TCHO

YpoBeHb 3HAHNN HIYKE MUHUMAIIBHBIX TpeOoBaHuil. imenu mecto rpyObie omuoku. [Tpu
HE pELICHNH CTaHJAPTHBIX 3324 HE MPOJEMOHCTPHPOBAHBI OCHOBHBIC YMEHUS U Oa30BbIe
3a4TE€HO HaBbIKU. MM HEBO3MOKHOCTD OLICHUTh HAJIMYME 3HAHUM, YMEHUN U HaBBIKOB BCIICJICTBHE
OTKa3a 00y4aromerocst OT OTBETA.

5.1.2 Tunosbie 3agaHus (OLeHOYHOE cpeacTBO - KoTOKBHYM) /17151 OLIEHKH C(POPMUPOBAHHOCTH
komnerenuuun OIIK-1

1. BeBox ypaBuenus ['ub6ca-I'ensmrombima.

2. BriBeuTe OCHOBHBIE YpaBHEHHS TEPMOIMHAMHYECCKUX (QYHKINIT TOBEPXHOCTHOTO CIIOS.

3. IloBepxHOCTHOE HaTsKeHUE. PaccMOTpuTe ABa MOAX0/a K €ro ONpeAeICHUIO.

4. Moxer Jii aficopOIvsl, OMMMChIBaeMasi METOJIOM «CJIOSI KOHEYHOH TOJIIIUHBD), OBITh OTPUIIATESIILHOM:
a) na,

0) HeT.

5. OcobenHocTH afcopOLMK Ha MOPUCTHIX MaTepUaax.

5.1.3 TunoBblie 3a1aHus (OEHOYHOE CPeACTBO - KosIOKBHYM) /151 OLleHKH ¢()OPMHPOBAHHOCTH
komnerenuun OITK-2

1. Iens1. TpeboBanus k meHooOpazoBaTensiM. Ponb neHooOpaszoBarens B cucreMe. OOBSICHUTE MTPOIIece
o0pa3oBaHHs TIEHBI IIPU OPOKCHUU TECTA.

2. PaccMOTpHTE CTPOSHHE MHIIEIIIBI KOJUTOUAHOTO pacTBOpa, moiaydenHoro mo peakun ((NH4)2S B uzObITKe):
CuSO4 + (NH4)2S — CuS | +(NH4)2S04

3. [lepeuunciiure 3JCKTPOKUHETHUECKUE SBICHUS U OOBSICHUTE, YEM OHU OOYCIIOBJICHBI.
4. HazoBuTe NMPUYHHBI BOSHUKHOBEHUS JIBOMHOTO AIIEKTPHUYECKOTO CII0S Ha MeK(a3HOH ITOBEPXHOCTH.

5. JlaliTe XapaKTepUCTHKY CTPOCHHS JBOMHOTO JIEKTPUUIECKOIO CJIOS Ha MMOBEPXHOCTH paszzeia ¢a3. Kak
N3MCHACTCA NMMOTECHL AT C PACCTOAHUEM OT HOBerHOCTI/I?

6. OCHOBHEBIC MOJIOKCHUS TCOPUHN CTPOCHUSA I[BOﬁHOFO QJICKTPUICCKOI'O CJIOA.

7. Ilpu KaKuX YCIOBHSIX MPUMEHUMO ypaBHeHHE [ enbMronbiia-CMOITyX0BCKOTO JUIsi CKOPOCTH dJeKTpodopesa?
Kakumu cBolicTBaMH JOJKHA 00/1aaTh KOHTAKTHAS KUIKOCTH?

Kpurtepun ouennBanus (oneHoYHoe cpeacTso - Konoksuym)

Ouenka Kpurepun onennBanus

YpoBeHb 3HaHUI B 00bEME, MPEBBIMIAIOIIEM MTPOTPaMMy MTOATOTOBKH.
NpCBOCXOHO IIponeMoHCTpUpPOBaHbI BCE OCHOBHBIE YMEHUsI. PelieHbl Bce OCHOBHBIE

3a/a4yn. BeIOTHEHBI Bee 3a/1aHus, B TIOJTHOM 00beMe 0e3 HeJJ0UeTOB.

IIpogeMoOHCTPUPOBAaH TBOPUECKUN IMOXO] K PELIEHUIO HECTAHIAPTHBIX



Ouenka Kpurepun oueHuBanus
3a/1au.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIEM IPOTrpaMMe MOATOTOBKH, 0e3
omn6ok. [IpoaeMOHCTpHpPOBaHbI BCE OCHOBHBIE YMEHHUS, PEIICHBI BCE

OTJINYHO OCHOBHBIE 33/1a4U C OTJEJIbHBIMU HECYIIECTBEHHBIM HEJI0YETAMY,
BBITOJIHEHBI BCE 3aJ]aHHsI B TOJTHOM o0beMe. [IpoieMoHCTpHpOBaHbl HABBIKU
IIPY PEIICHNN HECTAHIAPTHBIX 3a/1a4 0e3 OIMOOK 1 HEJOUETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH.
JlomymieHo HeCKOJIbKO HECYIIECTBEHHBIX omHOoK. [TpogeMoHcTpupoBaHsl
BCE OCHOBHBIE yMeHMsI. PellieHbl Bce OCHOBHBIE 3a/1a4M. BbIloIHEHBI Bee
3aJjaHusl, B TIOJTHOM 00beMe, HO HEKOTOPbIE C HEJOUETaAMHU.
[TponeMoHCcTpUpOBaHbI 6a30BbIe HABBIKH MIPH PEILICHUH CTAaHJAPTHBIX 33124
6e3 omOOK U HEJ0UETOB.

OYeHb XOpOLIO

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH.
JlomyiieHo HeCKoJIbKO HerpyObix ommOok. [IpoaeMoHCTprpoBaHbI Bee
OCHOBHbIE YMEHHUS. PellieHbl Bce OCHOBHBIE 3a/1a4i C HErPyObIMU
omunOKaMu. BBITOTHEHBI BCE 3a/1aHUs, B TIOTHOM 00beMe, HO HEKOTOPBIC C
Hepoderamu. [IpogemMoHcTpupoBaHbl 6a30BbIe HABBIKY IPU PELICHUH
CTaHJapPTHBIX 33/1a4 C HEKOTOPBIMH HEJJOUETaAMH.

XOPpOIIO

MuHHMMaIbHO IOMYCTUMBIA YPOBEHb 3HaHUH. JIONYIIIEHO MHOTO HErpyOBIX
omn6Ook. [IpogeMOHCTpHUpPOBaHBI OCHOBHBIE YMEHUS. PeleHbl THTIOBEIE

YIIOBJIETBOPUTEIBHO  3a/layM ¢ HerpyObIMU ouirOkamu. BelnoHeHb! Bce 3ajaHus], HO HE B IIOJIHOM
o0bveme. MImeeTcss MUHMMAaIIbHBIN HA0Op HABBIKOB ISl PEIICHMUS
CTaHJAPTHBIX 33J1a4 C HEKOTOPBIMH HEI0YETAMM.

YpoBeHb 3HAHNH HIYKE MUHUMAIIbHBIX TpeOoBaHui. Vimenu mecto rpyObie

H BIIETBOPUTEIILH
CYAOBICTBOPUTCILH - o 1y Gkcn. IIpu pemenny cTraHIapTHBIX 3324 HE IIPOJAEMOHCTPUPOBAHBI

0 OCHOBHbIE YMEHUS U 0a30BbI€ HABBIKU.
OtcyTcTBHE 3HaHUN TeopeTndeckoro marepuana. OTcyrcreue
— MUHUMAaJbHBIX YMEHUH. OTCYTCTBUE BiIa/IEHUSI MAaTEPUATIOM.

HeB03MOKHOCTB OLIEHUTh HAIMYKME 3HAHUN, YMEHUW U HABBIKOB BCJIEACTBUE
0TKa3a 00y4aroIierocsi OT OTBETA.

5.1.4 Tunossble 3agaHns (OLEHOYHOE CPeACcTBO - Onpoc) 1Jisi ONEeHKH ¢(hOPMHUPOBAHHOCTH
kommnerenuun OIIK-1

1. BeBon ypaBuenus ['ud6ca-I'ensmrombia.

2. BeiBeauTe OCHOBHBIC YPaBHEHHS TEPMOJAMHAMUYECKUX (QYHKIIMI TTIOBEPXHOCTHOTO CIIOSL.
3. [loBepxHOCTHOE HaTsHDKEHHUE. PaccMoTpuTe JBa MOAX0/1a K €r0 ONpeC/ICHUIO.

4. OcobeHHOCTH a7IcOpOIIMY Ha TIOPUCTHIX MaTepHaiax.

5.1.5 Tunoseble 3a1aHus (OLEHOYHOE CPeACTBO - Onpoc) IS OleHKH CPOPMUPOBAHHOCTH
komnerenuuu OIIK-2

1. 30116 KPEMHHEBOH KMCIIOTHI OJYYHIIH IPH B3aumoaeicTeuu pactBopoB K2SiO3 u HCI. Hamumure hopmyiry
MUIICTUTHI 3011 ¥ OTIPEICTUTE, KAaKOU M3 DIIEKTPOIUTOB OB B M30BITKE, €CITH TIPOTUBOMOHEI B JICKTPUUCCKOM
T0JIe IBMXKYTCS K KaTomy?



2. PaccMoTtpuTe cTpOoCHHE MHIIEIUIB KOJUIOMAHOTO pacTBOpa, moirydeHHoro 1o peaknnu (CuSO4 B U30BITKE):
CuSO4 + (NH4)2S — CuS | +(NH4)2S04

3. Kakumu MeTogaMu MmMoay4aroT Ju0()oOHbIe TUCTIEPCHBIEC CUCTEMBI?

4. Komnouanas 3amura. 3amutHoe yncino. OCHOBHBIE YCIIOBHS 3alIMTHOTO JeiicTBus. Ponb B
(hM3HONOTHYECKHX MpoIeccax.

5. llpuBeauTe MpUMeEpH MOTEHIINATBHBIX KPUBBIX B3aNMOACHCTBUS MEXKY YACTUIIAMH JIJISl TUCTIEPCHBIX CHCTEM
C Pa3IIMYHON CTENEHBIO YCTOWYMBOCTH. KakoBhI 0COOCHHOCTH KOAryJISIIUU YaCTHI] B IEPBOM U BTOPHYHOM
SHEPTreTUYECKUX MAKCUMyMax B COOTBETCTBUU C ITOU TEOpUeh?

6. 3Hauenue aHCOp6HI/IOHHBIX 1 COJIbBATHBIX CJIOCB.

7. BHGKTPOKI/IHCTI/I'-ICCKI/IG SIBJICHUA: SHGKTpO(l)Ope?:, SJICKTPOOCMOC, IMMOTCHI AT CCAMMCHTAIINN U IMTOTCHIHAJI
TCUCHUS.

8. C TouKM 3peHHs KOJUTOMTHOW XUMHN OOBSICHATE TIPUIHHBI HCKPOBOTO pa3psaa U Jake B3PhIBA MPH
TPAHCTIOPTUPOBAHUH HE(DTH IO TPyOOIIPOBOAM B CIy4ae WX IJIOXOTO 3a3eMIICHHS.

9. YpaBuenune DiHITeHA-CMOITYX0BCKOTO (CBSI3b OPOYHOBCKOTO JABIDKEHUS U TUDDY3HH).
10. Cpeanuii cIBHT, KaK XapaKTEPUCTHKA HHTEHCUBHOCTH OPOYHOBCKOT'O JIBHIKCHUSL.

5.1.6 TunoBble 3agaHus (OLEHOYHOE CpeaCcTBO - Onmpoc) 1isi OEeHKU C(POPMUPOBAHHOCTH
komnerenuun OITK-6

1. HapHcyﬁTe JiBa ClIydasd: KaIlld )KUJKOCTH CMAa4YuBAaCT U HECMAUYUBACT MMOBCPXHOCTh, PACCTABLTC CUJIBI
IMOBCPXHOCTHOI'O HATAKECHUSA HA I'paHULlaX pa3aciia TPEX (1)213. YcaoBusa cMauruBaHUs U paCTCKaHuA )KHI[KOCTGI;'I.

2. Pabora aaresun u KOre3uu.

3. BrmBonx ypaBHenus [ m00ca.

4. Teopuu ancopbuuu: Jlearmropa, [lomsan, BOT.

5. Knaccudukanus aacopOSHTOB 10 pa3MepaM Iop | [0 CTPYKTYpeE.
6. Knaccudukanus MexaHu3MOB aJcopOIIHH.

7. Crpoenne u knaccuuranus [IAB. Ancop6mus ITAB.

Kpurepun onenuBanus (oneHo4Hoe cpeacrso - Omnpoc)

Ounenka Kpurepun onenuBanus

JlonycTrMBIN ypOBEHb 3HAHUU BBIIIE MUHUMAIBHOTO. [I[poaeMOHCTpHPOBaHBI OCHOBHBIE
ymenust. [Ipu perienny THOBBIX 3aaHUi MOTYT OBbITh HerpyOble omnOku. meetcs
HaOOp HABBIKOB BbIIlIE€ MUHUMAJIBHOT'O JJIsl PEILIEHUS] CTAHJAPTHBIX 33]a4 ¢ HEKOTOPBIMU
HEJ0YETAMH.

3a4TCHO

YpoBeHb 3HaHUN HUXKE MUHUMAJIbHBIX TpeOoBaHui. Mimenu mecto rpyObie ommoOku. [1pu
HE peIlIeHNH CTaHIapPTHBIX 3a/1a4 HE MTPOJIEMOHCTPUPOBAHBI OCHOBHbBIE YMEHUS U 0a30BbIe
3aUTE€HO HaBBIKU. M1 HEBO3MOXKHOCTH OLIEHUTh HAJTMUKME 3HAHUN, YMEHUN U HaBBIKOB BCJIE/ICTBHE
OTKa3a 00y4aroIerocsi OT OTBETA.

5.1.7 Tunossble 3agaHns (OLEHOYHOE CPeACTBO - TecT) 1J1s1 OeHKH ¢(pOPMHUPOBAHHOCTH
komnerenuuu OIIK-1



1. Ilpu no6aBnenny HHANPGEPSHTHBIX dJIEKTPOIUTOB:

@) I3MEHSETCS TOTBKO aacopOonmoHHEIi cioit JI19C;

6) mamensiercs Tonbko auddyzueni ciaoi [12C;

¢) UBMEHSETCS U aJIcOpOIMOHHBIN 1 quddy3ubii cioun J19C;

0) ADC He u3mMeHseTcsl.

2. [epe3apsaaKy NOBEPXHOCTH YacTHII 301151 Sb2S3, cradbunmzupoBanHoro SbCl3, MOKET BbI3BATH JIICKTPOIIHT:
a) Na2SO0g4;

6) Ca(NO3)2;

B) Na2S;

r) MgSO4.

3. Eciu pagmyc 3apozpiiia HOBOH (a3bl MPEBHIIIAET KPUTHYECKUH paJNyC 3apO/bIIa, TO
a) MPOUCXOUT CaMOTIPOU3BOIHHOE NCUE3HOBEHHE 3aPO/IBIIIA;

0) MPOMCXOANUT CaMOIIPOU3BOJIBHBIN POCT 3apOABIIIA;

B) HAaCTyIaeT METaCTa0MIBHOE COCTOSIHHE.

4. KpatHOCTb NIEHBI 3TO:

a) Mepa IMeHo00pa30BaHUS;

0) BeTM4YMHA, BRIPAXKAIOMIAS OTHOIICHHE HAYAIBHOTO 00beMa TIeHBI K HaYaIbHOMY 00heMY pacTBOpa
MIEHOO00pa3oBaTeIs;

B) BEJIMYMHA, BBIPAXKAIOIIAS OTHOIICHHE HAYaIbHOTO 00bheMa MeHbI K 00beMy pacTBOpa IIeHO00pa3oBaTes,
U3PACXO0J0BAHHOTO HA ATY ICHY.

5. MosxeT 11 afcopOIusi, ONMChIBaeMasi METOJOM «CII0Sl KOHEYHOH TOJIIUHBI, OBITh OTPUIATEIEHOM:
a) na,

0) HeT.

6. B yem 3axmouaetcs npaguio Anmonoga?

a) cHIKeHne ko3 durmenta ["apkrHca pH B3aUMHOM HACBIIICHUH KUJIKOCTEH;

0) yBenMUeHIE CMaunBaeMOCTH Tipu BeeneHnn [1AB;

B) YBEJIMUEHHUE JIaBJICHHE Mapa HaJl NCKPUBJIEHHOW MOBEPXHOCTHIO 110 CPABHEHHIO C JABICHUEM €T0 Haj
POBHOI IOBEPXHOCTHIO;

') UBMEHEHUE PacTEeKaHWS )KHUKOCTH MIPH U3MEHEHUH THIPOPIIEHOCTH TOBEPXHOCTH.

7. ITpu ancopOunu [TAB Ha rpanutie pa3aena BOJHBINA pacTBOP — BO3AYX Pa3HUIEH MEXITy BEIIMIMHAMUA
abcomoTHOH afgcopoumu (A) u rub0coBckoit agcopounu (I') MoxxHO peHeOpeyb, HOCKOIBKY

a) koHnenTpanus [IAB B 00bemMe pacTBOpa 3HAYUTEILHO MEHBIIIE, YeM B TIOBEPXHOCTHOM CIIOE;

6) KOHIOCHTpAaIuAa IIAB B MOBCPXHOCTHOM CJIOC 3HAUYUTCIIBHO MCHBIIIC, UCM B o0BeEMe pacTBoOpa;
B) konmdectBo [IAB B MMOBCPXHOCTHOM CJIOC 3HAYUTCIBbHO 6OJ'II>HIC, yeM B 00beMe pacTBopa.

Kpurepun onenuBanus (oneHo4Hoe cpeactso - Tecr)



Ounenka Kpurepun oueHuBaHust
3a4TE€HO TecToBO€ 3a1aHNE BBIMIOJHEHO BEPHO
HE 3a4TEHO TecToBoe 3a1aHKE BBINOJIHEHO HE BEPHO.

5.1.8 TunoBble 3agaHus (OLEHOYHOE CPeaCcTBO - OTYET M0 J1A00PATOPHBIM PAd0OTaAM) NJIAA OLEHKH
chopmupoBannoctu komnereHunu OIK-6

1. O630p nUTEpaTypHBIX UCTOYHHKOB IO TEME JIAOOpAaTOPHOH padOThL, 0000IIEHNE TUTEPAaTYPHBIX
JAHHBIX.

2. OdopmiieHre CIIUCKa JINTEPATYPHI COTTIACHO TPEOOBAHUAM K OTYETY; OTPAKEHHUE JINTEPATYPHBIX
HUCTOYHHUKOB I10 TEME PaOOTHI.

Kpurepun ouenuBanus (oueHoYHOe cpeacTBO - OTYeT 1o JJadopaTopHbIM padoTam)

Ouenka Kpurepun onenuBanuns

OTueT omKEH yIOBIETBOPSTH BCEM TPEOOBAHUSM, MPEIBSIBIIEMBIM K 0(POPMIICHHIO

saqreno OTUCTA. CopneprkaHue 0T4eTa COOTBETCTBYET Ha3BAaHHIO JTAOOPAaTOPHOH pabOTHI.
PesynbTarhl 3KCHIEpUMEHTa OTPa’KEHbI B OTYETE, COOTBETCTBYIOT JaHHBIM B IIOJIMCAHHOM
IPOTOKOJIE, 00pabOTaHbI, C/IETaHbl COOTBETCTBYIOIINE BHIBOJIBI.

CopneprkaHue 0TYETa HE COOTBETCTBYET TeMe JTJa00paTOPHOIM pabOTHI, MPEIbIBISIEMbIC
HE TpeOoBaHUS K 0POPMIICHHUIO TaOOPATOPHON pabOThI HEe COOMIOACHBI. Pe3ynbTaThl
3a4TCHO OKCICPUMCHTA HC OTPAKCHBI B OTYCTC, 1100 He COOTBCTCTBYIOT ITPOTOKOJTY, HC

00paboTaHbl, BBIBOJIBI 110 paboTe He caenanbl. Vi oTueT He MpeaoCTaBIeH.

5.2. Onucanue WKAJ OLeHUBAHUS Pe3y/JIbTATOB 00y4YeHHUs 10 AUCUHUILJIMHE PH IPOMEKYTOYHOMI

aTrecTaluu

IIxana ouenuBaHus CHOPMUPOBAHHOCTH KOMIIETEHIIUI

YpoBen
b
chopmu HEeYAO0BJIETBOP YAOBJIETBO O4YeHb
MJ10X0 X0pouIo OTJIHYHO MPeBOCX0THO
POoBaHH HTEJILHO pUTEJbLHO Xopo1Io
ocTH
KOMIIET
eHLUi
(MHAMK
aTopa
AOCTHIK He 324TeHO 32a4TEHO
eHHs
KOMIIET
eHIHiT)
VYposeHb
OtcyrcTBHE YpoBeHb 3HI; i B
3HaHUU MuHuManeH | 3HaHUH B oGBeME VYpoBeHb
TEOPETHIECKOTO o o0beMme, ’ 3HaHUH B
YposeHb COOTBETCTBY YposeHb
MarepHana. . JOIYCTHMBl | COOTBETCTBY o0BeMme, .
3HAaHHUH HHUXKC o OIeM 3HAHHH B
HeBo3moxHOCT 1 ypOBEHB 0IIeM COOTBETCTB
MHUHUMAaJIbHBIX o rnporpamMmme ob0neMme,
3HaHus OLIEHUTH ITOJTHOTY . 3HAHUU. nporpamMmme YIOLIEM
. TpeOOoBaHHH. MOATOTOBKH MIPEBBIMIAIONIE
3HaHUK " JonyueHo IIOArOTOBKH IporpamMme
Be MeJH MECTO . Homymmeno M IIpOrpamMMy
JIeICTBHE MHOTO . JomymeHo MOJTOTOBK
rpyObIe OmuoOKN HECKOJIBKO MOATOTOBKH.
OTKa3za HerpyObIX HECKOJIbKO necvmectse | Omubox
oOyyJaromierocst OT OIHOOK HETpyOBIX Hmj];u HeT.
oTBETa ommnboK
omn0oK




IIponemonc
TPUPOBAHEI
[Iponemonc PHp
IIponemoHc | Bce
IIponemoHCc | TpupoBaHbI
TPUPOBaHBI | OCHOBHBIC
TPUPOBaHBI | BCE
BCE YMEHHSI. IMponemoncTp
OCHOBHEIE OCHOBHEIE
OtcyTcTBHE OCHOBHBIE Pemensr HpPOBaHbI BCE
[pu pemennn YMEHHSI. YMEHHSI.
MHHUMAJbHBIX YMEHHSI. BCE OCHOBHBIE
N CTaHIapTHBIX Pemensr Pemens! Bce
YMEHUH. PemieHsl Bce | OCHOBHBIE YMEHHSI.
3amadq He THUIIOBEIE OCHOBHEIE
HeBo3MosxHOCTB OCHOBHBIE 3aJa44 ¢ Pemiens! Bce
MIPOJIEMOHCTPHp | 3a1adu C 3a7a4H C
OLICHUTH HAINIHUE 3aa4n. OTZHENIBHEIM | OCHOBHEIE
Ymenus . OBAaHBI HerpyObIMU | HErpyOBIMH
YMeHHH BemonHens! | u 3a1aun.
OCHOBHBIE OIIMOKAMH. | OLIMOKaMH.
BCJICJICTBHE BCE 33/IaHUSI | HECyIlecTB | BrimoiHeHEI
ymenud. menu | BeinosiHeHs! | BpinosnHeHs!
oTKaza B TTOJTHOM CHHBIMH BCE 33/IaHU, B
MecTO IpyObIe BCE BCE 3aJaHUs
oOyuaromierocst OT o0beMe, HO | HeJo4YeTaM | MOJIHOM
OIINOKH 3aaHus, HO | B IIOJIHOM
OTBETa HEKOTOpBIE U, obBeme 6e3
HE B o0beme, HO
c BBIMIOJTHEH HEJ04ETOB
TIOJTHOM HEKOTOpBIE
HEJ04YeTaMH | bl Bce
o0Obeme c
3amaHus B
HEJ04eTaMH
TIOJTHOM
o0beme
Nmeercs
OtcyrcTBHE IIponemonc IIponemonc
MUHUMAaJIbH [Iponemonc
0a30BBIX [pu pemennn o TPHUPOBAHEI TPUPOBAHEI
bIit HabOp TPHUPOBAHbI IMpoaemoHcTp
HaBBIKOB. CTaHIapTHBIX 6azoBble HaBBIKH
HaBBIKOB 0a30BbIC HpOBaH
HeBo3moxHOCTB 3amaq He HaBBIKU TIPH pu N
TSt HaBBIKH TIPH TBOPUYECKUH
OLICHUTH HAIUYUE | HMPOIEMOHCTPHUP pelreHnn peuieHnn
Hasbixu peureHus penieHun MOAXOM K
HaBBIKOB OBaHBI 0a30BbIC CTaHJIapTHBI HECTaHAApT
CTaH/apTHEI CTaHJIapTHBI PpeLIeHHIo
BCJICJICTBHE HaBbIKH. ViMemn X 337124 C HBIX 33724
X 337124 C X 3ama4 0e3 HECTaHIAPTHEI
OTKa3a MecCTO IpyObIe HEKOTOPBIM oe3
HEKOTOPBIM OUIMOOK 1 X 3a/1a4
oOyyaromierocst OT | OMHUOKU u omuooK U
u HEJJ04eTOB
oTBeTa HEJJ0YeTaMH HEJI0YETOB
HeJ[0YeTaMI
HIxaJjia oueHMBaHUs IPH MPOMEKYTOYHOM AaTTECTALMHU
Onenka YpoBeHb NOATOTOBKHU
MPEBOCXOIHO Bce xoMnerenmuy (YacTu KOMIIETeHNIHH), Ha popMHUpOBaHIEe KOTOPHIX HAIIPaBIICHA JUCIHUILINHA,
copMHpOBaHBI HA YPOBHE HE HIDKE «IIPEBOCXOHOY, IPOAEMOHCTPUPOBAHEI 3HAHUS, YMEHHS,
BIIQJICHHSI 110 COOTBETCTBYIOIIMM KOMIIETEHIIMSM Ha YPOBHE BBIIIE MPETyCMOTPEHHOTO
IPOrpaMMoi
OTJIHYHO Bce xommeTeHIny (4acT KOMIIETEHIHH), Ha (POPMUPOBAHHE KOTOPBIX HAIpaBieHa AUCLIUITINHA,
copMHpOBaHBI HA YPOBHE HE HUKE OTIHIHON.
3UTeHO 04YeHb XOPOIIO Bce xomnerentuy (YacTi KOMITETEHINIT), Ha pOpMHPOBaHIE KOTOPHIX HAIIPABIICHA JUCIIUILIIHA,
copMHpOBaHBI HA YPOBHE HE HIKE «OUSHb XOPOIIO)
X0pouIo Bce xoMnerentuy (YacTa KOMIIETEHNNH ), Ha popMHUpOBaHIEe KOTOPHIX HAIIPaBIICHA JUCIIUILIIHA,
c(opMHUPOBAHBI HA YPOBHE HE HUXKE «XOPOILIOY.
yaoBjieTBOpUTENb | Bce KoMmeTeHInN (YacT KOMITETEHINH), Ha (HOPMUpPOBaHNE KOTOPHIX HAaIpaBleHa AUCIUIIINHA,
HO copMHpOBaHEl Ha YpPOBHE HE HIKE «yAOBIETBOPUTENBHO», INPHU STOM XOTs OBl OJHA
KOMIETEHIHs c(OPMUPOBAHA HA YPOBHE «yJJOBJICTBOPHTEIHHOY»
HeynoBJeTBopute | XOTs ObI OHA KOMIETCHINS CQOPMUPOBAHA HA YPOBHE HEYIOBIECTBOPUTEIHHOY.
JILHO
He 3a4TeHO
J10X0 XorTs OB 0JTHa KOMITETEHIUS CHOPMHUPOBAHA Ha YPOBHE IITIOXO)




5.3 TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIH HHbIC MaTepHaJIbI, HGOﬁXO]II/IMLIe AJIA OHEHKHN

pe3yJbTATOB 00yUYeHHs HA IPOMEKYTOYHON aTTecTalnu

5.3.1 TunoBble 3aJaHNs1, BLIHOCUMbIE HA IPOMEKYTOYHYIO ATTECTALMIO:

Ouenounoe cpeacTso - KOHTPoOJIbHBIEC BONPOCHI

IK3amen

Kpurepun onenuBanus (KoHTposbHbIe BONIPOCHI - JK3aMeH)

Ounenka

IMPEBOCXOJTHO

OTIIMYHO

OYCHb XOpOoHIOo

XOpOIIIO

YAOBJICTBOPHUTCIBHO

HEYHOOBJICTBOPUTCIIbH
)

I1JI0XO0

Kpurtepuu oneHnBanus

YpoBeHb 3HaHU B 00BbEMe, MIPEBBILIAIONIEM IPOrPaMMy OJITOTOBKH.
[TponemoHCcTpUpOBaHBI BCE OCHOBHBIE YMEHHUsI. PellieHbl Bce OCHOBHBIE
3ajaun. BeImoaHeHb! Bce 3a7jaHusl, B IOJIHOM 00beMe 0e3 HeI0UETOB.
[TponemMoHCTpUpPOBaH TBOPUECKHI MTOAXO0/1 K PEIICHUIO HECTAHIaPTHBIX
3ajad.

ypOBeHB 3HaHWUH B O6’beMe, COOTBCTCTBYIOIIIEM ITPpOTrpaMME MOATOTOBKH, 0e3
OIINOOK. HpOHeMOHCTpI/IpOBaHH BCC OCHOBHBIC YMCHU:, PCILICHBI BCC
OCHOBHBIC 3a1a4U C OTACIIbHBIMH HECYHICCTBCHHBIM HEAOUCTAMU,
BBIINIOJIHCHEI BCC 3aJJlaHUA B IIOJTHOM o0BEME. HpOI[eMOHCTpI/IpOBaHBI HaBBbIKHU
Ipyu pCIICHNH HCCTAHAAPTHBIX 3a/1a4 0e3 omnboK U HCI04YCTOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM IPOrPaMME ITOATOTOBKH.
JlonyIieHo HeCKOJIBKO HECYIIIECTBEHHBIX OHOO0K. [TpogeMoHCcTprpOBaHbI
BCE OCHOBHBIC yMEHUs. PellieHbI Bce OCHOBHBIC 3aJ1a4i. BBIOTHEHBI BCE
3aJlaHus, B IIOJJHOM 00beME, HO HEKOTOPBIE C HEJJOUCTaMHM.
[TpoaemMoHCcTpHpOBaHbI 0a30BbIC HABBIKH IMPH PEIICHUH CTaHIAPTHBIX 3a1a4
0e3 OIIMOOK U HEJOUYETOB.

YpoBeHb 3HaHUI B 00bEME, COOTBETCTBYIOIIEM MPOTrPaMMe MOATOTOBKH.
Jlomny1ieHo HecKOIbKO HerpyObIx omubok. [IpogemMoHcTpupoBaHbl Bce
OCHOBHBIE YMEHUS. PelieHbl Bce OCHOBHBIE 33/1a4U C HETPYObIMU
omrOKaMu. BeIMOTHEHBI Bce 3a/1aHus, B TOTHOM 00beMe, HO HEKOTOPhIE C
Hepodyetamu. [IpogemMoHcTprpoBaHbl 6a30BbIE HABBIKH MPHU PEUICHUH
CTaHJApTHBIX 33]]a4 C HEKOTOPBIMH HEI0YETaMHU.

MuHMMaNbHO TOMYCTUMBINA YPOBEHb 3HAaHUM. JlONYyIIIEeHO MHOTO HErpyOBIX
omn6ok. [IpoeMOHCTpUpPOBaHbI OCHOBHBIE YMEHUS. PelieHbl TUIIOBbIE
3aJa4u ¢ HerpyOobIMuU olMOKaMu. BBINOIHEHBI BCe 3a/1aHuUs], HO HE B TIOJTHOM
o0beme. MimeeTcst MUHUMAaIbHBIA HA0Op HABBIKOB JUISl PELLICHUS
CTaHJAPTHBIX 337a4 C HEKOTOPBIMU HEI0YETAMM.

YpoBeHb 3HAHUH HUKE MUHUMAaIIbHBIX TpeOoBaHuil. Vimenu mecto rpyObie
omnOku. [1pu perennu craHAapTHHIX 33/1a4 HE MPOJIEMOHCTPUPOBAHBI
OCHOBHBIC YMEHHUS U 0a30BbIE€ HABBIKU.

OtcyTcTBHE 3HaHUH TeopeTHueckoro Matepuaia. OTcyTcTBre
MHHUMAIIBHBIX YMEHUH. OTCYTCTBHE BIIAJICHUSI MaTEPHAITIOM.
HeB03MOXKHOCTD OLICHUTH HATMYHE 3HAHUI, yMCHUH M HABBIKOB BCIIC/ICTBHE
OTKa3a 00yyaromierocsi OT OTBETA.

Tunosele 3agannst (KoHTpoIbHBIE BONPOCHI - JK3aMeH) 1JIsl OEHKH ¢(pOpMHUPOBAHHOCTH
komnetreHun OIIK-1 (Criocoben aHanu3upoBaTh U MHTEPIIPETUPOBATH PE3YIbTATHI XUMUYECKHX

AKCIIEPUMEHTOB, HAOTIOICHUI U U3MEPEHHI )



1. Uto M3yJaeT KOJUIOUIHAS XHUMHS ¥ KaKOBHI TIPU3HAKH €€ 00HEKTOB?
2. Knaccudukariyst qucrepcHeix cucteM. [ToHSITHE CTENEeHH AUCIIEPCHOCTH.

3. Yem 00ycII0BICHO CBETOPACCESIHUE B JUCIIEPCHBIX CUCTEMaX M UCTHHHBIX pacTBopax? Kakumu nmapamerpamu
KOJIMYECTBEHHO XapaKTEepPU3yIOT paccesiHue CBeTa B cucreme?

4. Yem paznuyarotcsi MeTo bl HeenomeTpun 1 TypOuaumetpun? Kakue ypaBHeHUS UCTIONB3YIOTCS IS
OIIpeIeJICHHSI XapaKTEPUCTUK paccesHusl cBeTa?

5. Kakue ontrdeckuie METOIbI MCIIONB3YIOT IS OIPEAETICHIS pa3MEPOB YaCTHI] TUCTIEPCHBIX CHCTEM? YKaKUTe
TPaHUIIBI TPUMEHIUMOCTH 3THX METOOB.

6. UeM 00ycIOBIIEHO OPOYHOBCKOE JBMIKCHUE YACTHII JUCIIEPCHBIX CUCTeM? B Kakux cucTeMax BO3MOXKHO
OpoyHoBckoe nBmkenne? [IpuBenanre npumepsl. Kak MOXHO XapaKTepru30BaTh ABIKEHUE YaCTHII B
JUCTIEPCHBIX CHCTEMAaM.

7. IlpuBenuTe ypaBHEHNE, YCTAHABIUBAIOIIEE CBA3h MEXAY CIBUTOM U Ko durmenTom nuddyznn.
8. Kak MOXHO OmpeIeNiuTh pa3Mephl YaCcTHUI] U3 YPaBHEHUs DUHIITEHHA?
9. Kakue nucnepcHbIe CUCTEMBI OTHOCATCS K CYCIICH3UAM?

10. Yo noHUMAIOT 1o TONHHON AU HY3HOH YacTH TBOMHOTO DIIEKTPUIECKOTO clIosi? UeM omnpenenstoTcst
TOJIIIMHA TUIOTHON U TG (y3MOHHOM YacTel JBOWHOTO AIIEKTPUIECKOTO CIIOSI?

Tunossble 3aganus (KoHTpoJIbHBIE BONPOCHI - JK3aMeH) I OlleHKH CPOPMUPOBAHHOCTH
kommneTenun OITK-2 (CriocoGeH mpoBOIUTE C COOJIIOICHUEM HOPM TEXHUKH OC30IMaCHOCTH
XUMUYECKUM SKCIIEPUMEHT, BKJIIOUYasi CHHTE3, aHAJIN3, U3yYEHUE CTPYKTYPHI U CBOWCTB BEIIECTB U
MaTepuasoB, UCCIEOBAHKE MTPOLIECCOB C UX Y4acTUEM)

1. Kaknm MeTomoM onpeensitoT pa3Mep 9acTull 30715 cynbdara 6apus mpu BeimoHeHUH JlabopaTopHoii
paboTs! "MeTo/ b TOMyUYeHHsI TUCTIEPCHBIX CHCTEM U OTIpeelieHHe pa3MepoB YacTHIl'"?

2. HazoBuTe MpUYMHBI BOSHUKHOBEHHUSI IBOMHOTO DJIEKTPHUYECKOTO €051 Ha MeK(pa3HOH TOBEPXHOCTH.

3. laiiTe XapaKTepUCTHKY CTPOEHHS ABOWHOTO SJIEKTPUUYECKOT0 CJI0sl Ha MOBEPXHOCTH pasneina ¢as. Kak
M3MEHSIETCS TOTEHIMAJ C PACCTOSIHUEM OT ITOBEPXHOCTH?

4. OCHOBHBIC TIOJIOKCHHUS TCOPUHN CTPOCHUSA I[BOﬁHOFO QJICKTPUICCKOI'O CJIOA.

5. IIpu KaKuX yCIOBHSAX IPUMEHUMO ypaBHeHue I enpmronbsna-CMOIyX0BCKOTO AJIsl CKOPOCTH 3JeKTpodopesa?
Kakumu cBoiicTBaMu I0JbKHA 0071a1aTh KOHTAKTHAS! AKHUIKOCTh?

Tunosble 3aganus (KoHTpobHBIE BONPOCHI - JK3aMeH) /ISl OLlEHKHU ¢()OPMUPOBAHHOCTH
kommneTeHuun OITK-6 (CriocoGeH npeacTaBisiTh pe3yabTaTbl CBOEH pabOThI B YCTHOM U MHCbMEHHOM
(opme B COOTBETCTBUHU C HOPMaMHU U MPaBUIIaMH, IPUHATHIMU B IPOPECCHOHATBHOM COOOIIIECTBE)

1. Kak MOXHO ompeienuTh pa3Mephl YacTUIl U3 YpaBHEHHU DWHIITeHa?
2. Kakue nucniepcHble CHCTEMBI OTHOCSITCS K CyCIIEH3UAM?

3. YTo MOHUMAIOT 10T TOMIIHHON Au((y3HOM YacTh TBOMHOTO AIIEKTPUIECKOTO cliosi? UeM omnpenenstorcs
TOJIIIWHA TUIOTHOH 1 MU PY3NOHHON YacTel ABOHHOTO AIEKTPHUYECKOTO CII0s1?

4. Yo HA3BIBAIOT AJICKTPOKUHCTUYICCKUM HOTGHL[I/IaJ'IOM? Kakue (l)aKTOpLI BJIMAIOT Ha 3J'IeKTpOKI/IHeTI/I‘-ICCKI/II71
MOTCHUHAJ OTPULATCIIBHO 3aPSPKCHHBIX YaCTUILl ITPU BBECACHUU B 30JIb HUTPATOB KaJlus, 6ap1/151 M JIaHTaHa?

5. ObcynnTe TpUYMHBI BOSHUKHOBEHUS H30BITOYHON TTOBEPXHOCTHOM SHEPTHH HA TPAHUIIE Pa3jesa «KHIKOCTh
—Ta3y.



6. TepMOI{I/IHaMI/I‘-IeCKI/Iﬁ W CHJIOBOH noaxoa K OIMpEeACIICHUIO ITIOBECPXHOCTHOTO HATSXKCHU. Ha3zoBute
PasMEPHOCTU BEIIMYMHBI ITIOBEPXHOCTHOT'O HATAXKCHUSA.

7. Kaxk BJIMACT NpUpOAa BEHICCTBA U TCMIICpATypPa Ha MOBECPXHOCTHOC HATAKCHUC )KI/I,Z[KOCTCﬁ?

8. Kak MO>XHO MOBIHSITH HA CMauYUBA€MOCTh MOBEPXHOCTU? UTO MPUBOAUT K THAPOPOOH3aLNH TOBEPXHOCTH?
Ouenounoe cpencrso - Tect

Ixzamen

Kpurepun ouenuBanus (Tect - Ik3amen)

Ouenka Kpurepun oueHuBanus

YpoBeHb 3HaHUH B 00beMe, MPEBHIILAIOIIEM IPOTPaMMY ITOATOTOBKH.
IIpoeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHUs. PellIeHbl Bce OCHOBHBIE

IIPEBOCXOHO 3aaud. BeInmomHeHb! Bee 3a7jaHus, B IIOJIHOM 00beMe 0e3 HeJJOUETOB.
IIpoeMOHCTPUPOBAH TBOPYECKUN MTOAXO/ K PEILICHUIO HECTAaHAAPTHBIX
3a7a4.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM IIPOrpaMMe IOATOTOBKH, 0€3
omn6ok. [IpogeMoHCTpHpPOBaHBI BCE OCHOBHBIE YMEHHUS, PEIICHBI BCE

OTJINYHO OCHOBHBIE 33/1a4M C OT/IEJIbHBIMU HECYIIECTBEHHBIM HEJI0YETAMM,
BBITIOJIHEHBI BCE 33JaHUsI B IOJIHOM o0beMe. [IpoeMoHCcTprpoBaHbl HABBIKU
IIPU PEIICHNU HECTAHIapPTHBIX 3a/1a4 0e3 OINOOK U HEJJOUETOB.

YpoBeHb 3HaHUN B 00bEME, COOTBETCTBYIOLIEM IIPOrpaMMe MOATOTOBKH.
JlomymieHo HeCKOJIbKO HECYIIECTBEHHBIX omHO0K. [TpogeMoHcTprpoBaHsl
BCE OCHOBHBIE yMeHMsI. PellieHbl Bce OCHOBHBIE 3a/1a4i. BoiloyiHEHbI Bce
3a/laHusl, B IOJTHOM 00beMe, HO HEKOTOPbIE C HEJI0UETaMHU.
[TporeMoHCTpHUPOBaHBI Oa30BbIe HABBIKH MTPH PEIICHUH CTAHJAPTHBIX 33124
6e3 omnOOK U HEOYETOB.

OYeHb XOPOLIO

YpoBeHb 3HaHUN B 00b€ME, COOTBETCTBYIOLIEM IIPOrpaMMe MOATOTOBKH.
JlomymieHo HeCKOJIbKO HerpyObix omuOok. [IpogeMoHCTprpoBaHbI BCe
OCHOBHbIE yMeHUs. PelieHbl Bce OCHOBHBIE 3a/1a4H C HErPyObIMU
omnOKkaMu. BeinonHeHb! Bce 3a/1aHus, B IOJTHOM 00beMe, HO HEKOTOPBIE C
Hepodetamu. [IpogemMoHcTpupoBaHbl 6a30BbIE HABBIKH MPU PELICHUH
CTaH/IAapPTHBIX 33/1a4 C HEKOTOPBIMH HEJJOUETaMH.

XOPpOIIO

MuHuManbHO AOMYCTUMBIN YPOBEHb 3HAHUHU. J[ONyIIIEHO MHOTO HETPYOBIX
omn6ok. [IpoieMOHCTpUpPOBaHBl OCHOBHBIE YMEHUS. PelieHbl TUIIOBbIE

YIIOBJIETBOPUTENBHO  3a/lauMl ¢ HErpyObIMU olrOkamu. BelnoHEeHb! Bce 3ajaHus], HO HE B TIOJTHOM
o0wveme. MMeeTcss MUHMMAaIIbHBIN HA0Op HABBIKOB IS pEIICHUS
CTaHJApTHBIX 337]a4 C HEKOTOPBIMH HEI0YETAMM.

YpoBeHb 3HaHUN HUKE MUHHUMAaJIbHBIX TpeOoBaHui. Mimenu mecto rpyObie
omn6Oku. [Ipu pemieHnuu craHgapTHHIX 331a4 HE IPOAEMOHCTPUPOBAHbI
OCHOBHbIE YMEHUS 1 0a30BbI€ HABBIKU.

HEYAOBJICTBOPUTECIIBH
0

OTcyTCTBUE 3HAHHM TeOpeTHYECKOro MaTepuana. OTCyTCTBUE
MUHHUMAJIBHBIX YMEHHUWA. OTCYTCTBUE BIAJACHUS MAaTEPUAIIOM.
HeB03MOKHOCTh OLICHUTh HAJIMYKE 3HAHHUM, YMEHUN U HaBBIKOB BCIIE/ICTBUE
OTKa3a 00yJaroIerocsi OT OTBETA.

I1JIOXO

Tunosbie 3axanus (Tect - Ik3ameH) 1J1s1 oleHKH chopMupoBaHHOCTH KommneTenuu OITK-2
(CrtocoOeH MpoBOUTH € COOITIOICHHEM HOPM TEXHUKU 0€30MaCHOCTH XUMHYECKHUI YKCIIEPUMEHT,



BKJIFO4Yasi CUHTEC3, aHaJIn3, U3YUCHUC CTPYKTYPHI U CBOICTB BCIICCTB U MAaTCPUAJIOB, UCCICIOBAHUC
MPOLIECCOB C UX yYACTHUEM)

1. Beibepute mporeccsl, KOTOPBIE BEAYT K CHUKEHHIO TOBEPXHOCTHON SHEPTHH:

a) pa3pbIB MOJIEKYIIAPHBIX CBS3€H U Iepexo]] MOJIEKYJIbl M3 00beMa Ha IOBEPXHOCTH;
0) camoTIpOM3BOIBHAS afCOPOINS APYTHX BEIIECTB;

B) JUCIICPTHPOBAHIIC;

T') IOBBIIIEHUE TEMIIEPaTyphI;

J) arperamus;

€) OpUEHTAIHs TOBEPXHOCTHBIX MOJICKYJI.

2. Ecnu pagmyc 3apoplina HOBOW (a3bl MPEBHIIIAET KPUTUICSCKUN PaJnyC 3apOIbIIa, TO
a) MMPOUCXOIUT CaMOTIPOU3BOIHHOE MCUE3HOBEHIE 3aPO/IBIIIA;

0) MPOMCXOANUT CaMOIIPOU3BOJIBHBIN POCT 3apOBIIIIA;

B) HAaCTylaeT METaCTa0MIBHOE COCTOSIHHE.

3. OTBeThTE (A2, HET) HA CIEAYIOIINE YTBEPIKICHUS:

a) MIOBEPXHOCTHAS AKTHBHOCTH MOYKET OBITh TOJIBKO TIOJIOKUTEIHHOM;

0) MOBEpXHOCTHASI aKTUBHOCTH aJICOPOUPYEMOT0 BellecTBa TeM OOIIbIIe, YeM CHIIbHEE YMEHBIIIAeTCs
IMMOBEPXHOCTHOC HATSXKCHHUEC C YBEJIMYCHUCM €T0 KOHIICHTPALIUH,

B) BEIIECTBO CYMTAETCS IOBEPXHOCTHO-aKTUBHEIM, eciu (ds/dc) > 0;

T) TP YBEJIMYEHHUH JUTMHBI YTIIEBOAOPOIHOTO paaukana [IAB moBepXHOCTHASI aKTHBHOCTD YMEHBIIIACTCH.
4. IToBepXHOCTHOE HATSDKEHUE — ATO YaCTHAs MPOU3BOIHAS OT JIFOOOr0 TEPMOJAUHAMUYECKOTO TIOTEHITMANIA!
a) Mo YHCITy MOJICH TUCTIepCcHON (a3bl;

0) o momany Mexda3Hol MOBEPXHOCTH;

B) TI0 TEMIIEPATYPE;

T') 1O JaBJICHHMIO.

5. [ToBepXHOCTHOE HATSHKEHHE B OOJBIITMHCTBE CIIYIaeB MECHBIIIEC V:

a) MOJISIPHBIX KUAKOCTEH

0) HEMOAPHBIX )KUIKOCTEH.

OuenovHoe cpeacTso - 3agaun

IK3amen

Kpurepun onenuBanus (3agauu - IK3aMeH)

Onenka Kpurepun onenuBanus

YpoBeHb 3HaHHUH B 00BEME, IPEBBIIIAIOIIEM TPOTPAMMY TOJITOTOBKH.
IpEeBOCXOHO [TIpogeMoHCTpHUpPOBAaHBI BCE OCHOBHBIE YMEHUSI. PelieHbl Bce OCHOBHBIE

3aJa4yd. BEITOTHEHEI BCe 3a1aHus, B IIOJJHOM 00beMe 0e3 HeI0UETOB.

[TpogeMoHCTpHUPOBAaH TBOPUECKUI MOJIXO K PEIICHUIO HECTAHIAPTHBIX



Ouenka Kpurepun oueHuBanus
3a/1au.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIEM IPOTrpaMMe MOATOTOBKH, 0e3
omn6ok. [IpoaeMOHCTpHpPOBaHbI BCE OCHOBHBIE YMEHHUS, PEIICHBI BCE

OTJINYHO OCHOBHBIE 33/1a4U C OTJEJIbHBIMU HECYIIECTBEHHBIM HEJI0YETAMY,
BBITOJIHEHBI BCE 3aJJaHMsI B TOJTHOM o0beMe. [IpoieMoHCTprpOBaHbl HABBIKU
IIPY PEIICHNN HECTAHIAPTHBIX 3a/1a4 0e3 OIMOOK 1 HEJOUETOB.

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH.
JlomymieHo HeCKOJIbKO HECYIIECTBEHHBIX omHOoK. [TpogeMoHcTpupoBaHsl
BCE OCHOBHBIE yMeHMsI. PellieHbl Bce OCHOBHBIE 3a/1a4M. BbIloIHEHBI Bee
3aJjaHusl, B TIOJTHOM 00beMe, HO HEKOTOPbIE C HEJOUETaAMHU.
[TponeMoHCcTpUpOBaHbI 6a30BbIe HABBIKH MIPH PEILICHUH CTAaHJAPTHBIX 33124
6e3 omOOK U HEJ0UETOB.

OYeHb XOpOLIO

YpoBeHb 3HaHUH B 00bEME, COOTBETCTBYIOIIEM MPOrpaMMe MOATOTOBKH.
JlomyiieHo HeCKoJIbKO HerpyObix ommOok. [IpogeMoHCTprpoBaHbI Bee
OCHOBHbIE YMEHHUS. PellieHbl Bce OCHOBHBIE 3a/1a4i C HErPyObIMU
omunOKaMu. BBITOTHEHBI BCE 3a/1aHUs, B TIOTHOM 00beMe, HO HEKOTOPBIC C
Hepoderamu. [IpogemMoHcTpupoBaHbl 6a30BbIe HABBIKY IPU PELICHUH
CTaHJapPTHBIX 33/1a4 C HEKOTOPBIMH HEJJOUETaAMH.

XOPpOIIO

MuHHMMaIbHO IOMYCTUMBIA YPOBEHb 3HaHUH. JIONYIIIEHO MHOTO HErpyOBIX
omn6Ook. [IpogeMOHCTpHUpPOBaHBI OCHOBHBIE YMEHUS. PeleHbl THTIOBEIE

YIIOBJIETBOPUTEIBHO  3a/layM ¢ HerpyObIMU ouirOkamu. BelnoHeHb! Bce 3ajaHus], HO HE B IIOJIHOM
o0bveme. MImeeTcss MUHMMAaIIbHBIN HA0Op HABBIKOB ISl PEIICHMUS
CTaHJAPTHBIX 33J1a4 C HEKOTOPBIMH HEI0YETAMM.

YpoBeHb 3HAHNH HIYKE MUHUMAIIbHBIX TpeOoBaHui. Vimenu mecto rpyObie

H BIIETBOPUTEIILH
CYAOBICTBOPUTCILH - o 1y Gkcn. IIpu pemenny cTraHIapTHBIX 3324 HE IIPOJAEMOHCTPUPOBAHBI

0 OCHOBHbIE YMEHUS U 0a30BbI€ HABBIKU.
OtcyTcTBHE 3HaHUN TeopeTndeckoro marepuana. OTcyrcreue
— MUHUMAaJbHBIX YMEHUH. OTCYTCTBUE BiIa/IEHUSI MAaTEPUATIOM.

HeB03MOKHOCTB OLIEHUTh HAIMYKME 3HAHUN, YMEHUW U HABBIKOB BCJIEACTBUE
0TKa3a 00y4aroIierocsi OT OTBETA.

Tunosble 3axanus (3agauu - Ik3aMeH) Vs oleHKH copMupoBaHHOCTH KommneTeHun OITK-2
(CrtocoOeH poBOAUTH € COOJIIOICHHEM HOPM TEXHUKU 0€30MaCHOCTH XUMHUYECKHUI YKCIIEPUMEHT,
BKJIFOYAsi CUHTE3, aHAJIN3, U3Y4EHHUE CTPYKTYPBI M CBOMCTB BEIIECTB U MAaTEPUAJIOB, HCCICOBAaHUE
MIPOIIECCOB C UX YYACTHUEM)

1. JIBe BepTHKaIbHBIC TTAPAJLIEITBbHBIE INIACTHHKHA YaCTUYHO TIOTPYKEHBI B )KUAKOCTh Ha paccTtosHnn d = 1
MM JIpYT OT Jipyra. Yo cMauuBaHus § TIIACTUHOK XKHUJKOCThIO cocTasisieT 30 rpaaycos.
[ToBepXxHOCTHOE HATSDKEHUE KUAKOCTH G = 65 M}I)K/MZ, Pa3HOCTh IJIOTHOCTEM )KUIKOCTH U BO3/yXa
Ap=1 r/em3. PaccunTaiite H36bITOUHOE JABICHHE B KUIKOCTH U CHITY B3aUMHOTO TIPUTSDKEHUS
IJIACTUHOK, €CJIM UX pa3Mep S5 Ha 5 cM.

2. Paccuwmraiite paboty anaresuu Wa pryty k crexny npu 293K, eciii n3BecTeH KpaeBoH yroi CMaunBaHHS
6 =130 rpagycoB. [loBepXHOCTHOE HATSHKEHUE PTYTH G = 475 M}I)K/Mz. Haitnure koapdumment
pacrekanus f pryTH mo crexiy.

3. Onpenenuts IIOIAIb, IPUXOIANIYIOCS Ha OAHY Mojiekyay aHuinHa COH5NH2, u Tonmuny
aZICOPOITMOHHOTO CJIOS Ha TPAHUIIE C BO3yXOM, €CITH TipeiebHas ajacopomms [ paBaa 6x10°

9 KMOHB/MZ, mI0THOCTH anummHa 1.022 r/cmS.
4. OTBeThTE, PacTEKAETCs JIM PACTBOP BAJIEPUAHOBOM KHCJIOTHI IO MMOBEPXHOCTH PTYTH, HCXOJS U3



CHEIYIOLIMX JaHHBIX: SpacTBop-BO3ayX = 25 MI[)K/MZ; Spryrb-Bo3ayx = 475 MI[)K/MZ; SpactBop-pryTs = 328
MI[)K/MZ. OTBeT NOSICHUTE.

Tunosble 3axanus (3agauu - Ik3aMeH) JJIsA oleHKH copmMupoBanHocTH KomneTeHuun OITK-6
(CniocobeH mpecTaBiIsaTh pe3ysbTaThl CBOSH pabOTHI B YCTHOW U MTUCHMEHHON (hOpME B COOTBETCTBUH
C HOpMaMH U MIPaBUJIAMHU, IPUHATHIMH B TPO(PECCHOHATTEHOM COOOIIECTBE)

1. KoadpdpummenT nnuddy3nn KoIUTONAHBIX YacTHI] 30710Ta B Bojie ipu 298 K paBen 2.7-10°6 M2/CYT.

Onpenenure TUCOEPCHOCTD YaCTUI] THAPO30J1s 30710Ta. BsaskocTs Boabl pu 298 K paBHa 8.94- 104
ITa-c.
2. BprumcinTe MOBEPXHOCTHOE HATSDKEHUE TIIHIIEPUHA, €CITU B CTEKISTHHOM KaITWUIIPE ¢ PAJANyCcoM

0.4-103m oH oAHUMAETCS HA BbICOTY 27" 1073 M. TLiOTHOCTH rIuuepruHa pasHa 1.26- 103 kr/mS.
KpaeBoli yron cMaunBaHus paBeH HYJIIO.
3. PaccuwuraiiTe BpeMs MOJIOBUHHOW KOATYIISIIUU a3p030Jisl ¢ TUCTIepCHOCTHIO 0.25 HM-1 1 KOHIIEHTpaIH

1.5-1073 kr/m3, eciu koncTaHTa ObICTpOIt Koarysiiuu o CMOTYXOBCKOMY, paBHa  3- 1076 m3/c.

[I10THOCTE YaCTHIT a3P030JIs IPUMHTE paBHOH 2.2 /oM,
4. BBIYHCIUTH JUIMHY MOJICKYJIBI OPraHUYEeCKOTO COSAMHEHUS Ha MIOBEPXHOCTH pa3/ielia BOIa-BO3AYX,

€CJIM TUIOIA/h 3aHMMaeMas MoJiekyiioit [TAB B moBepxHocTHOM ciioe S0 = 2.5-10-19 M2, IJIOTHOCTh
OpPraHMYECKOTO BellecTBa p = 852 kr/mM3, ero MoJiekyJsapHas Macca 76-10-3 Kr/MoJb.

6. YuyeOHO-MeTOAMUYECKOEe M HH(POPMALMOHHOE o0ecnedeHue JUCHUIIMHBI (MOIYJIA)
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«TexHOIoTus U3/IeHiA JIETKOW MPOMBIIIIICHHOCTHY. - KHura u3 xoyuteknuu Jlanp - Xumus. - ISBN 978-
5-8114-1819-0., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=800143&idb=0.

3. I'aBponckas 0. 10. Komnongnas xumus : yueonuk u npaktukym / 1O. 1O. I'aBponckas, B. H. [1ak. -
Mockga : FOpaiir, 2023. - 287 c. - (Bsicmiee oopazoBanue). - ISBN 978-5-534-02502-6. - TekcrT :
anextponnsii / DBC "HOpaiit"., https://e-

lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=846593&idb=0.

4. Kynpsiuesa H. C. ®usnueckas u konnouaHas xuMus : yaeoHuk u npaktukym / H. C. Kyzapsmesa, JI.
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lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=820597 &idb=0.

5. Cymm bopuc JlaBunoBud. OCHOBBI KOJIJIOMTHON XUMHH : y4e0. MocoOue JJIsl CTY/ICHTOB,
oOyuatromuxcs mo cneruanbHocTy 020101.65 (011000) "Xumus" u nanpasneruto 020100.62 (510500)
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JlomomHHUTEBHAS JTUTEPATYpa:
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Aopam3oHna, E. JI. ykuna. - JI. : Xumus, Jlenunrp. ota-aue, 1984. - 392 ¢. : uin. - 2.10., 2 3k3.

2. Mansimesa XK. H. Teopernueckoe 1 MpakTHYECKOE PYKOBOACTBO IO TUCHUILIHHE «[I0BepXHOCTHBIE
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3. [ToBepXHOCTHBIE SIBJICHUS U CBOWCTBA IUCIIEPCHBIX cUcTeM : yaeOHoe nocobue / [Ipockypuna B. E.,
lNansmernunos FO. T'., KonomneBa A. A., TpetssikoBa A. ., Topcyes [. M., Kynaruna E. M. - Kazans :
KHUTY, 2018. - 137 c. - Kaura u3 kosutekiiun KHUTY - Xumus. - ISBN 978-5-7882-2335-3.,, https://e-
lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=826128&idb=0.

4. I'opbynioBa Csetiiana BanepbeBHa. @usnyeckas 1 KOJUIOMAHASI XUMUS (B OOILIECTBEHHOM ITUTAHUH) :
YuyebHoe mocobue. - Mockga : M3garensckuii qoM "Anbspa-M", 2016. - 270 c. - Cpennee
npodeccuonaabHoe oopaszoBanue. - ISBN 978-5-98281-093-9. - ISBN 978-5-16-104831-3. - ISBN 978-
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[TporpammHuoe oOecnieueHue u MIHTepHET-pecypcehl (B COOTBETCTBUU C COJACPKAHUEM IUCLUIIUHBI):
He ncnons3yercs

7. MaTepuajibHO-TeXHUYECKOe oDecredeHne JUCHUNINHBI (MOIYJIs1)

VY4eOHble ayaUTOpPUM AJIs INPOBENEHUS YYEOHBIX 3aHSTUN, MPETyCMOTPEHHBIX O0Opa30BaTEIbHOU
IPOTrpaMMOi, OCHAILIEHbl MYJIbTHUMEAUMHBIM 000pyAOBaHHEM (IIPOEKTOP, SKpaH), TEXHUYECKUMHU
CpeICTBaMU OOY4YEeHMs, KOMIBIOTEpAMHU, CIIELHUAIU3UPOBAHHBIM 00Opy/lOBaHUEM: Y CTaHOBKA
Pebunnepa, npubop Kena nns usydeHus snektpodopesa, YCTAHOBKA IS M3YyYEHHsS CMAuMBaHUS B
YCIOBUSIX HAaTE€KaHMs, TOPCUOHHBIE BEChl JUIsI M3yYeHUS KHUHETUKU CEAMMEHTAlUU CYCIIEH3HH,
ceKTpodoToMeTp, pepakTOMETp, TEXHUUECKUE U aHATUTUYECKHE BEChI, MUKPOCKOII.

[Tomemienust 1ig caMocTosATENbHOW padOTHl 00yYaIOUIMXCS OCHAIlEHbl KOMITbIOTEPHON TEXHHKOM ¢
BO3MOXHOCTBIO MOAKIIOUeHH K ceTh "MHTepHer" u oOecreueHbl JOCTYNIOM B 3JEKTPOHHYIO
MH(}OPMaLIMOHHO-00pa30BaTENbHYIO CpENYy.

[Tporpamma cocraBneHa B coorBeTcTBuu ¢ TpeboBanusimu OC HHI'Y no HanpaBieHUIO MOATOTOBKH
04.03.01 «Xumusy.

ABtop(b1): 3ambinuisieBa Onbra ['eoprueBHa, JOKTOp XUMHUYECKUX HAYK, JOIEHT.
3aBenyrouuii kadenpoii: 3aiiues Cepreit JIMurpueBuy, TOKTOp XMMUYECKHX HAYK.

[Iporpamma ooOpeHa Ha 3aceaHuu MeToIM4ecKoil KOMUCCHM XUMUYECKOTo (akymnbTera oT 23 Mast
2023 r., mpoTtokos Ne 7.



