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1. IlepeyeHb KOMIIETEHUMH € YKa3aHHEM 3TaNoB UX (pOpMUPOBAHUSA B Npoliecce
ocsoenus OIIOIT

B pesynbrare wW3ydeHHMs IUCHUILIMHBI «DH3WYecKas W KOJUIOMIHAS XHMHSD)
obyuatromuecs, B coorBercTBUU ¢ ®I'OC BO mo namnpasnenuto noarorobku 19.03.04
TexHOIOTHs MPOAYKIIMM W OpraHu3amnus OOMIECTBEHHOI'O IMHTAHHS, YTBEP)KICHHOTO
npukazoM MuHuctepcTBa oOpasoBanust U Hayku P ot 12.11.2015 r. Ne 1332,

(bOpMHPYIOT CIEMYIONTYI0 KOMIIETCHIIUIO, YKa3aHHYIO B Tadymiie 1.
Tabmuma 1
®opMHpPOBaHNE KOMIIETEHIM B MIpolecce U3yYeHsl TN CIUTIINHbI
«Du3nuyeckaa u KOJJIONJIHAadA XUMUA»

Oransl Bunabr O1LeHOYHBIE

Komnerennus CrpyKTypHBIE

AJIEMEHTBI
KOMIIETeHITNH (B
pe3ynbraTe
OCBOEHUS
JUCITUTUIUHBI
oOyyJaronui
JIOJKEH 3HATh,
YMETb, BIA/IETh)

3aHSITHH UIA
¢dbopMupoBaH

hopmupoBaHUs

KOMIICTCHIINH B
nporiecce usi

ocsoeuuda OIIOII | xommereHn

(kypc) u

HaunmenoBanue cpencTBa s
OLIEHKH YPOBHS
c(hOpMUPOBAHHOCTH

KOMIICTCHIIUHU

Kon

1 2 3 4 5 6

N

«CTIOCOOHOCTH | 3HAET: JIEKIIUU JlabopaTopHas
10 MIPOBOJUTH (dbyHIIaMeHTalIbH /mabopaTopH | paborta
WCCIICZIOBAHMS | BIE pa3/IeIibl bIC 3AHATHE /KOHTPOJIbHAS

O 3aJaHHOU
METOJIUKE U
aHAJIN3UPOBATh
pe3yabTaThI

(buzndIecKoit u
KOJUTOUTHOM
XUMHH, METOJIbI
Y CpeICTBA

pabota / yCTHBI#
ompoc /
CHUTYallHOHHbIC
3a1a4n

HKCIEPUMEHTOB | XUMHUYECKOTO
» WCCIIEIOBAHHS
BEIIIECTB U UX
IIpEBPAIICHUI
yMmeer:
OTIpeNIeNATh
W3MEHEHHUS
KOHIICHTPALHAH,
KHCJIOTHOCTH,
BSI3KOCTH
pacTBOpPOB MpHU
MPOTEKAHUN
IIPOLIECCOB,
MIPOBOTUTH
OYHCTKY
BEIIIECTB B
1a00paTOPHBIX
YCIOBHSIX
BJajieeT:
TEXHUKON
BBITOJIHEHUS
XUMAYECKHX
1a00paTOPHBIX
onepanui,




METOJaMU
onpeneaeHus
KOHIIEHTpalUii B
pacTBopax,
METOJaMH
OLICHKH CBOMCTB
CBIPbS U
MPOAYKIIMHI
MMUTAaHUA Ha
OCHOBE
HCIIOIL30BaHUs
(byHIaMeHTaIbH
BIX 3HAHHI B
00J1acTH XUMHAH

[Ipumeuanue:

Komnerenmmst [1K-24 — Ttaxke ¢opmupyeTcss B XOA€ OCBOSHHUS UCIUILINH:
«Heoprannueckass xumus», «AHaIUTHYECKass XUMUSA U (PU3UKO-XUMHUYECKHE METOJIbI
aHanuza», «Opranuueckas xumus», «buoxumusy, «MHKPOOMOIOTUS MHILEBBIX
pOAYKTOBY», «HaydHble OCHOBBI pa3paboTku TEXHOJIOTUA MW TNPOIYKIIUHU
OOILECTBEHHOTO MUTaHUs», «METObl UCCIENOBAHMS ChIPbSl U MUILEBBIX MPOIYKTOBY,
«TexHOXMMUYECKUI KOHTPOJIb IPOAYKIHN OOIIECTBEHHOrO0 MUTAHUSY, «MeTomonorus
pa3paboTkm», «Amnpobamuss U OQOpMIIEHHE HayuyHbIX HCCIeNoBaHUN B cdepe
TEXHOJIOTMH OOIIECTBEHHOIO NUTaHus», «CTpyKTypa NMUILEBbIX CHUCTEM KYyJIWHApPHON
npoaykuum», «KayecTBo M aHaINM3 NMULIEBBIX CUCTEM KYJWHAPHOW NPOLYKLIUN», a
TaKXK€ B XOAE€  IMPOXOXKACHUSA  NPOU3BOACTBEHHOW  INPAKTUKU:  HAYYHO-
UCCIIeIOBaTENhCKasl paboTa, MPEAAUILIOMHON NMPAKTUKU U TOCYAapCTBEHHONW MTOTOBOM
aTTeCTaluH.

2. Onucanue moka3sareJieid 1 KpUTEpHEB OLICHUBAHUS KOMIIETEHIUI
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHuUs, ONIMCAHHE IIKAJ OLlEHUBAHUS

HepequL OLCHOYHBIX CPEACTB

Tabmuua 2
Ne HanmenoBanue Kparkas xapakrepucTuka [IpencraBneHue OLleHOYHOTO
n/n OLICHOYHOTI'O CPEJICTBA OLICHOYHOTI'O CPEICTBA cpeactea B OM
1 KOHTpOJIbHas paboTa CPENCTBO MPOBEPKU YMEHUHN KOMIUIEKT KOHTPOJIBHBIX

MNPUMCHATH ITOJIYUCHHBIC 3HAHUA 3aJaHuH 110 BapHaHTaM
JJI pEeHICHUA 3aaa4
OMpPCACIICHHOI'O TUIIA 110 pa3acity
HJIM HCCKOJIBKMM pa3JicjiaM

2 YCTHBIH OIIpOC CPEJICTBO KOHTPOJI, BOIIPOCHI IO TEMaM
OpTraHU30BaHHOC KaK JUCHUIIIINHBI:
crienuanbHas becena - IIE€peUYeHb BOIPOCOB JIs
[e1arOrMYecKoro paboTHHUKA € YCTHOTO OIlpoca
00yyYaromuMcs Ha TEMBI, - 3aJaHus s
CBSI3aHHBIE C U3y4aeMOU CaMOCTOSITENIbHOM paboThI

JUCLUIUIMHON U PaCCUYMTAaHHOU
Ha BEIICHEHME 00beMa 3HAHUHI
oOyJaromnerocs 1o




OIIpEJICTICHHOMY Pa3Jielly, TEME,
npobeme  T.11.

nabopaTopHas paboTa

CPEICTBO, HAIIPABJIEHHOE HA
M3Y4YEHHE IPAKTUYECKOI0 X0a
T€X WU UHBIX IIPOLECCOB,
UCCJIEJOBAHME SIBJICHUS B paMKax
3aJaHHOU TEMBI C IPUMEHEHUEM
METOJI0B, OCBOCHHBIX Ha
JEKLUAX, COIIOCTABICHUE
IIOJIyUYEHHBIX PE3YyJIbTATOB C
TEOPETUYECKMMH KOHLICTILUSAMH,
OCYILIECTBJIEHUE UHTEPIPETALUU
IIOJIy4YEHHBIX PE3yJIbTaTOB,
OLICHMBAaHHE IPUMEHUMOCTHU
IIOJIy4YEHHBIX PE3yJIbTaTOB Ha
IIPAKTHKE

nabopaTopHbIe PaOOTHI

CUTYallMOHHBIC 3a1a4u

3a/1a4H, TI03BOJISIOIINE
OCBanBaTbh UHTCIIJICKTYAJIbHBIC
OIepaIiy TOCIIEI0BATEIEHO B
nporecce paboTsl ¢
uH(pOpMaIreil: 03HAKOMIICHHE —
IMOHUMAHHUEC — IPUMCHCHUC —
aHAJIM3 — CHHTE3 - OLICHKA

0aHK CUTYAallUOHHBIX 3a/1a4

HporpaMMa OIlCHUBAHUA KOHTpOJ]preMOﬁ ANCIHUIIJINH bI

Tabnuma 3

Kontponupyemsie pasaeinst

(TeMbI TUCITUTIINHBI)

Kona xonTporupyemoit
KOMIIETCHIINH (WK €€
JacTH)

HaumenoBanue
OIICHOYHOTO CPEJICTBA

2

3

4

XuMHuuecKkasi TEpMOTHHAMHUKA.
ee
u pabora.

Hayajia

BryTpennsas sHeprus u
ceoiictBa. Temora
DOopMyJIUPOBKHU |
TEPMOJANHAMHUKH.

Tepmoxumust:

3akoH I'ecca u

[1K-24

CIIC/ICTBUS W3 HEro; 3aKOH
Kupxroda. Bropoit m Tpermii
3aKOHBI TEPMOIMHAMHKH.

YcTHbIl onpoc

OCHOBBI XUMHYECKOH
TepMoauHaMukM. 3akoH [ecca
U CIEICTBUS M3 HEro. 3aKOoH
Kupxroda. CBobomnas sHeprus
I'm66ca m Tenmpmrompua. JLp.
"OnpeneneHue TEIIOBOH
MTOCTOSTHHOM KasopuMeTpa'.

[1K-24

Kontposbnas padota/
nmabopaTtopHas pabota

TepmoanHamMuKa
TMOBEPXHOCTHBIX SIBJICHM .
Ancopoumsa. Ajcopbums  Ha
TIaJIKUX MOBEPXHOCTAX u
MOPUCTBIX ajicopOeHTax.
KanunnsipHas koHgeHcanus.

[1IK-24

VYeTHBIi ompoc

TepMoanHAMHUYecKHe

cBoOlicTBa PacTBOpPOB.
WneanbHbie u peanbHbIE
pactBopsl. | u Il 3akonsr Payss,
90YJUTMOCKONIHS,  KPUOCKOIIHUS,

[1K-24

Kontposbnas padora/
nmaboparopHas pabora/
CHTYallHOHHbBIC 33/1a4H




KonTponupyemsie pasaemns
(TeMBbI AUCIUTIIIHEL)

Kon xoHTponupyemoit
KOMIIETCHIINH (WITH €€
JacTH)

HaumenoBanue
OIICHOYHOTO CPEJICTBA

2

3

4

ocMoc. N3oToHMuECcKuit
K03 pHIneHT. JLp.
"B3anmnuas pPacTBOPUMOCTh
JKUIKocTen".

JucnepcHbie CHUCTEMBI.
Knaccudukamus  mucnepcHbIX
cucteM. MeTonsl  TOTydeHUS
KOJUTOMIHBIX CHCTEM:
JUCTIepTUpOBaHUE u
KOHJeHcalus. MeTobl OUUCTKU
jqucnepcHelx cucteM. CrpoeHue
MHUIIEJUIBI.

[1K-24

YcTHbIN onpoc

IToBepXHOCTHOE  HATSKEHHeE
JKHJIKOCTeH. IToBepxHOCTHO-
aKTUBHbIE BEILIECTBA. JLp.
"IToBepXHOCTHOE HaTSKEHHE
JKUIKocTeln ".

[1K-24

KontponbHas pabora/
nmaboparopHas pabora

YcroituuBocTh  AMCHEPCHBIX
cucreMm. CenuMeHTallMOHHAS U
arperaTuBHasE YCTOHYHBOCTH B
JICTICPCHBIX CHCTEMAX.
DNeKTpOTUTHAS KOAT SIS
30JICH.

[1K-24

VYeTHBIH onpoc

JucnepcHble CHCTEMBI.
Crpoenne  mumenasl. Jlp.
«Cnoco0Bl MONyYeHUs M OYHCT-
KH KOJUIOUJIHBIX PACTBOPOBY.

[1K-24

KonTponenas padora/
saboparopHas pabora

YcroitunBocTh  IHCHEPCHBIX
cucreM. JL.p. "DnexrporutHas
KOAryJisiust 300ei".

[1K-24

Kontponbhas pabdora/
saboparopHas pabora

Onucanue nokasarejie u KPUTEPHUEB OLICHUBAHUSA KOMIIETEHIIUH MO AUCIHUILINHE
«Pu3nueckasi 1 KOJJIOMAHAS XUMHUSD> HA PA3JIUYHBIX JTAallaxX UX (l)OpMHpOBaHI/Iﬂ,

OIIMCAHHC IIKAJ OICHUBAHUA

Tabnuua 4
Kon [Inanupyemsie IToka3zaTenun ¥ KpUTEPHH OLIEHUBAHMsI PE3YyJIbTaTOB 00yUEHUs
KOMIIETEHILIN pe3yJIbTaThl HIKE IIOPOTOBBIM | MPOABUHYTHIN BBICOKHM
1, 3Tarbl 00yueHus IIOPOTrOBOTO YPOBEHBb YPOBEHBb YPOBEHb
OCBOEHUS YpOBHS (ynosnerBopu (xoporo) (oTaM4HO)
KOMIIETEHIIH (HeyloBIIETBOPH TEJIBHO)

u TEJILHO)

1 2 3 4 5 6
[1K-24, 3HAeT: oOyyJaromucs oOyygaromuiic | oOydJarmuiic | oOyJarouuiic
2 Kypc HE 3HAET b s A

3HAYUTEJIbHOMN JEMOHCTPHUPY | JEMOHCTPHUPY | JEMOHCTPHUPY
qacTu €T 3HaHU €T 3HaHue €T 3HaHHe
MIPOrPaMMHOTO TOJIBKO Marepuarna, MaTepuana
MaTepuana, OCHOBHOT'O He gonyckaer | (pyHmameHra
J10XO0 MaTepuana, CYLIECTBEHHBI | JIbHbIE
OPUEHTHUPYETCS B | HO HE 3HAET X pa3nesbl
Marepuaie JeTalei, HETOYHOCTEH | (M3UYECKON H
(bynmaMeHTaNbH | qOMyCKaeT KOJUJIOMTHON
b€ pa3zielibl HETOYHOCTH, XUMHH,




buznveckoi u JIOITyCKaeT METOMBI 1
KOJIJIOUHOM HETOYHOCTH B cpeacTsa
XUMHH, METOZIBI | GOPMYIIMPOBK XHUMHAYECKOTO
U CpE/ICTBA ax, HapyIIaer UCCIIE/IOBaHHS
XUMHYECKOTO JIOTHYECKYIO BEIIECTB U UX
MCCIICTOBAHMS MOCJIeI0BATEN NpeBpaIeHUH
BEIIIECTB U UX BHOCTH B ), IPaKTUKH
NpEBpPAIICHHIT), | U3JIOKESHUU IPUMEHEHHS
HE 3HaeT POTPaMMHOT Marepuala,
NPaKTUKY 0 MaTepuasa MCYEPIIBIBAIO
IPUMEHCHHS e u
marepuana, MoCJe10BaTeN
JIOITyCKaeT BHO, YETKO U
CYIIECTBEHHbBIE JIOTHYHO
OIINOKHU u3naraer
MatepHa,
XOPOIIO
OPHEHTUPYETC
B
Marepuaie,
HE
3aTpyAHSACTCS
C OTBETOM
npu
BUJIOU3MCHEH
WU 3aJJaHUI
yMeeT: HE yMeeT B 1IEJIOM B 1ICJIOM copMHupOBaH
UCTIOJIb30BaTh YCIICIIHOE, HO | YCIEIIHOE, HO | HOE YMEHHE
METOBI U HE CHCTeMHOe | cozepxaiiue | (ompenensTh
IPUEMBI yYMEHUE OTJENIbHBIC M3MEHEHHS
(ompenensaTh (ompenmensaTe | mpoOesl, KOHIIEHTPALU
MU3MEHEHHS M3MEHEHHS yMEHHue i,
KOHICHTpALUi, | KOHLEeHTpauu | (OmpenensiTh | KHCIOTHOCTH,
KHUCIIOTHOCTH, i, U3MEHEeHHS BSI3KOCTH
BS3KOCTH KHUCJIOTHOCTH, | KOHLIEHTPAlM | pacTBOPOB
pacTBOpOB IIpU BSI3KOCTHU H, npu
NPOTEKaHUU pacTBOpOB KHCJIOTHOCTH, | MPOTEKaHUU
MIPOIIECCOB, npu BSI3KOCTH MPOIIECCOB,
POBOJIUTH IPOTEKaHUH | pacTBOPOB IIPOBOJIUTH
OUYHUCTKY MIPOIIECCOB, npu OYHCTKY
BEIIECTB B IPOBOJIUTH OPOTEKaHWU | BEILECTB B
1ab0paTOPHBIX OUHUCTKY MIPOLIECCOB, 1a060paTOPHBI
YCIIOBUSIX), BEIIIECTB B POBOJIUTH X YCIIOBUSIX),
JIOITyCKaeT 71a00paTOpPHBI | OYUCTKY UCTOJIb3Ys
CyIIIeCTBEHHBIE X YCJIOBHUSIX), | BEIIECTB B COBpPEMEHHBIC
OLIMOKH, UCTOJIb3Ys 71a00paToOpHbI | METOJIBI U
HEYBEPEHHO, C COBPEMEHHBIC | X YCIOBHUAX), | MOKa3aTeIH
OOJIBIITNMH METOBI U UCTIONB3YS TaKOM OLIEHKU
3aTpyIHEHUSMH | TTOKa3aTeln COBpPEMEHHBIC
BBITOJIHSIET OLIEHKHU METOMBI U
CaMOCTOATENIbHY | (TECTUPOBAaHU | MOKa3aTeIH
10 paboty, e, TaKOH OLIEHKH
OOJIBIITHCTBO KOHTPOJIbHAS
3aJJaHUH, pabora,




MPEIyCMOTPEHH | YCTHBIN
BIX IIPOTPaMMO# | OIpOC,
JTUCHHTUIMHBL, HE | pedepar)
BBITIOJTHEHO
BJIajieeT oOyJaromuiics B L[EJIOM B 1[EJIOM YCIEIIHOE U
HABBIKAMM: HE BIIAJICET YCIIEIIHOE, HO | YCHEIIHOE, HO | CHCTEMHOE
HaBbIKaMU HE CUCTEMHOE | CoJepiKallee | BiaJeHue
OIICHKU JIaHHBIX | BJIAJICHUE OTJICTbHBIE HaBBIKaMU
pe3yJbTaTOB HaBbIKAMU npoOesbl U | OLICHKH
(TexHUKOI OIICHKH COTPOBOXKIAK | JAHHBIX
BBITIOJTHEHUS JAHHBIX nieecs pe3yNIbTaToB
XUMHYECKHX pe3ybTaTOB | OTACIBHBIMU | (TEXHUKOM
1a00paTOPHBIX (TexHHMKOMI omnoKaMu BBITIOJTHEHUS
orepanuii, BEHITIOJTHEHUS | BIIAJICHUC XUMHYECKHX
MeTOIaMHU XUMHUYECKUX | HaBbIKAMHU 1a060paTOPHBI
OTIpe/IeICHNUs 71a00paTOpHBI | OLIEHKH X OTepaInid,
KOHIEHTpAllUi B | X ONepauui, | JaHHBIX METOJIaMHU
pacTBopax, METOAAMHU pe3yabTaTOB | OMpEACICHUS
MeTOJIaMHU ompesencHus | (TEXHUKOM KOHIIEHTpaI1
OLICHKHU CBOMCTB | KOHUEHTpPALX | BBINOJHEHUS | U B
CBIPBS U B XUMHYECKHX | pacTBopax,
POAYKIHH pacTBopax, 7a00paTOpHBI | METOIaMHU
MUTaHUS HA MeTOJIaMHU X OIlepaluii, | OIEHKHU
OCHOBE OLICHKU METOJaMHU CBONCTB
UCIIONIb30BAaHUsl | CBOMCTB OTpe/ieNieHUsI | ChIPbS U
GyHIaMEHTAIBH | CBHIPHS H KOHIIEHTPAIA | IPOYKIIHH
BIX 3HAHUH B MPOIYKIINH B MUTaHUS Ha
00J1aCTH XUMHH), | MUTAHHUS HA pacTBopax, OCHOBE
JIOITyCKaeT OCHOBE METOJIaMU UCIIONIb30BaH
CyIIIECTBEHHBIE UCIIOJIb30BAaH | OIICHKHU ust
OLIMOKH, C us CBOICTB byHaameHTan
OOJBITUMU dbyHIaMEeHTaN | CBIPhS U bHBIX 3HAHUU
3aTPYJHEHUSIMH | bHBIX 3HAHUN | IPOIYKIIMH B obnactu
BBITIOJTHSIET B o0JacTu MUTaHMS HA XMMHH)
CaMOCTOSITENIbHY | XUMHH) OCHOBE
10 pabory, MCIIOJIH30BaH
OOJBIINHCTBO usi
MPEeyCMOTPEHH byHIameHTan
BIX IIPOrpaMMOit bHBIX 3HAHUU
TUCIAIUINHEI HE B oOJracTu
BBITIOJTHEHO XMMHH)

3. TunoBble KOHTPOJIbLHBbIE 32]aHUS WU HHbIE MATEPHAJIbI, HEOOX0AMMbIE ISl
OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTePU3YIOIIUX 3TANbI (POPMHUPOBAHUSA KOMIIETEHIUI B MpoIecce 0CBOCHUSA

3.1. KoHTpobHbIEe paboThI

00pa3oBaTebHOM MPOrpaMMBbI

JIst 3aKperuieHdsT HaBBIKOB PEIICHHS 3a/lad M0 TeMaM pa3/eiioB TUCITUTIIMHBI
IIPOBOJIUTCS ayAUTOPHASI MUCbMEHHAsi KOHTPOJIbHAs (CaMOCTOsATENIbHAs ) paboTa.

Tema: OcHoBBI XuMHYecKO# TepMoanHaMuKH (14 BapruaHTOB)



BapuanT 2
1. ins mexortopoi peakuun AH = 100 kJIx/Monb, a A4S” = 40 JIx/(K-mons). IIpn
KAKOM TEMIIepaType yCTaHOBMTCsA paBHOBecue, eciu AH u AS  or Temmeparypsl He
3aBUCAT?
2. Vcnonb3ys TabMyHbIe 3HAUEHUS CTAaHAAPTHBIX TEIJIOT 0Opa30BaHUs BEUIECTB

(AH®gp), paccuntaiite TerioBor 3pdekt (AH% ) cremyromeil XuMIHIeCKON peaKIiH:
2CH4(F):C2H2(F)+3H2(F)

Tema: TepmoamHaMuyecKue CBOMCTBA pacTBOPOB (14 BapuaHTOB)
Bapuanrt 1
1. Paccuuraiite ocmotuueckoe nasienue 0,01 M BoaHoro pactBopa cynbdara
Hatpus rpu temreparype 300 K, eciu crenens auccormanuu Na;SO4 paBha 0,88.
2. JlaBnenue napa Bojbl mipu 25 °C cocrtapisier 3167 Ila. Beruncnure naBieHue
napa pactBopa, cogaepxamiero 90 r rroko3sl B 450 T BOJBL.

Tema: [loBepxHOCTHOE HATSIZKEHUE sKUAKOCTel (12 BapuaHTOB)
Bapuanrt 1

1. HaiiTu NOBEpXHOCTHOE HATSKEHHE pacTBOpa OYTUIOBOTO CIUPTA, UMEIOIIETO
mwiotHocTh 0,9 T/cM®, ecnm w3 cramarmomerpa BeITekaeT 250 kamens pactBopa u 120
Karenb BoAbl (IWIOTHOCTH BoAbl 1 r/cm®). IlOBEpXHOCTHOE HATSKEHHE BOIBI PABHO
72,75-107 H/m.

2. Ompegenure ancopOUUI0O TIPU PACTBOPEHHH B BOJAE alleTOHA, €CIIU
KOHIIGHTpaIusl aleroHa B Bojae — 29 r/l, MOBEPXHOCTHOE HATSHKEHHE pacTBopa —
59,4-10° H/m, moBepXHOCTHOE HaTskeHue Boabl — 73,4910 H/M, Temneparypa 15 C.

Tema: Iucnepcuble cuctembl. CTpoeHue Mune/uibl (12 BapuaHToB)
Bapuanr 1
1. Hanummre cxeMy CTpOEHHUS MUIICIUIBI Cyib(ara Gapus, MOTydaroerocs mpu
B3aMMOJICUCTBHUH XJIOpHUIa Oapus ¢ HEKOTOPHIM U30BITKOM Cyib(dara HaTpHsl.
2. YKaXuTe K KaKOMY JJIEKTPOJY MOJDKHBI JBUTAThCS YACTHUIBI THAPOKCHIA
AMIOMUHUSA, oOpasyromuecs TpU THIPOIW3E XJopuaa amoMUHUS. [IpuHSTH, 9TO
THIPOJIN3 TIPOTEKAET HETIOIHO.

Tema: YcroiiunBocTs AucnepcHbix cucreM. Koaryasimus (11 BapuanToB)
Bapuanrt 1

1. Kaxoro snextponuta - cynbdara HATpuUs WM HUTpPATa KaNbIUS CIEAYyET
7100aBUTH 0OJIbIIIE, YTOOBI MPOU30IIIA KOATYJISIUA TUAPO30Js Cylb(hUIa MBIIIbIKA,
CTaOMIN3HPOBAHHOTO CEPOBOAOPOAOM?

2.Ilopor Koaryiasuuu HEKOTOPOro 3018 paseH 3,75-1072 xr-sks/m3. Kaxkoii
00BbeM pacTBOpa Cylb(paTa HATpUs, KOHIEHTpauus KoToporo pasHa 0,01kr-sks/m°,
HYKHO B3Th 11 Koaryasuuu 1,8-10° M3 3oma?

3.2. CutyanuoHHbIe 3a1a4H
[lo muctmmumae «®Pusznyueckas W KOJUIOMIHAS XUMHUS» TPEIYCMOTPEHO
MIPOBE/ICHUE CUTYAITMOHHBIX 33]1a4.



CutryanmoHHbIE 3a/layd  pPAacCMATPUBAIOTCA KAaK KOHTPOJb YCIEBAEMOCTH U
IPOBOJUTCS TOCJHE U3YYEHHUS OMNpEAENEHHbIX TeM AuciUIUIMHbL. OO0beM OaHka
CUTYAIIMOHHBIX 33Ja4: Ha Kax1yto Temy no 10 3amau.

Ilpumepor cumyayuonusix 3a0au.

e Tema «/neanbHble U peasbHbIE PAaCTBOPHD)

MHorue wu3 Bac 3HAKOT, 4YTO B COCTAB JKUIAKOCTEW, MPEIOTBPALIAIOIINX
3aMep3aHue BOJIbI B PaIMAaTOPE — aHTU(PPU30B — BXOASAT MHOTOATOMHBIE CIIUPTHI, YaIle
BCETO ATUJICHINIMKOIbL. Paccuurtaiite ckoinbko rpamMm stwieHriukons CyHa(OH);
Heooxoaumo pactBoputh B 500 T Boasl (KH20 = 1,86 rpam Kr/mMoiib) [ MOMYYEHUS
pacTtBopa, 3amep3atomiero mpu -37,2 °C.

e Tema «KnHeTHKa XUMUUYECKUX PEAKIIUI»

BzaumopeiictBue NO co cBOOOJHBIM KHUCIOPOJOM MPHUBOJUT K OOpa30BaHUIO

BBICOKOTOKCHMYHOTO auokcuaa azora NO,, Xors »Ta peakinuss B (U3HOJOTUYECKUX
YCIIOBHSIX TIPOTEKAeT MENJICHHO W Tpu HU3KWX KoHeHTparusx NO He wurpaer
CYIIECTBEHHOW POJIM B TOKCHMUYECKOM IMOBPEKIECHUU KJIETOK, HO, OJJHAKO MaTOTCHHbIC
3 PeKThl pe3ko BO3pacTalOT MpHU ero runepnpoaykuuu. Onpenenure, BO CKOIbKO pas
BO3pAacTaeT CKOpOCTh B3ammojaercTBus okcuaa azota (II) ¢ kuciaopomom 2NO + O, =
2NO; ripu yBenuyYeHUH AaBICHUS B CMECH UCXOHBIX ra30B B J[Ba pasa.

e Tema «MukKporereporeHHble CUCTEMbD»

JobGaBnsis B JUCIEPCHYIO CHCTEMY TOT WJIM HWHOM THUIl CcTabuimM3aropa
(amynbraropa), MOXHO 3a7aTh TUM AMYyJbCcUU. Kakoro tuma oOpasyercs dMyJbCUsl U3
BOJIBI U OJIMBKOBOTO Macja IPU HCHOJB30BAHUM B KAYECTBE AMYJbraropa sSMYHOTO
Oenka?

e Tewma «PactBOoper BMC»

MonekynsipHas macca - BAXKHAs XapaKTEPUCTHKA BCSIKOT'O
BBICOKOMOJIEKYJISIPHOTO COEMHEHHs, 00YCIOBIMBAIOIIAs BCE OCHOBHBIE €r0 CBOMCTBA.
[Tockonpky B mporecce mnonyueHus BMC o00pa3yroTcss cMecu TOJUMEPOB C
pPa3IMYHBIMU JUIMHAMHM LENEeW, a, CIEAOBATEIbHO, M C Pa3IMYHOM MOJIEKYJISIPHOU
Maccor (CMECH MOJUMEProMOJIOrOB), MPUXOJIUTCS TOBOPUTH O HEKOTOPOM CpeaHen
MOJIEKYJISIpHOMT Macce. [Insi ompexaeneHus: MojiekyisipHoil Maccsl BMC npumeHnMbl
BUCKO3UMETPUYECKUM MeToa U Ap. PaccunTaiite MOJEKyIsIpHYIO Maccy o0pasiia, eciiu

ypaBHEHHME I PACTBOPA TOJMCTUPOIIA B TOIYOJIE UMEET CIIE YOI BUL:
[#] =0,105 = 1,7-10°5- p1069

3.3. JlabopaTopHasi pabota
TemaTuka J5a00OpaTOpHBIX pabOT YCTAaHABIMBAETCS B COOTBETCTBUM  CO
CTPYKTYPOU U coepaHueM pabodeil mporpaMMbl y4eOHOUW TUCIIUTLITAHBI.

llepeuenv mem nabopamopmwix pabom:

1. OnpeneneHue TEMIOBOM MOCTOSHHOW KAJIOPUMETPA MO TEIUIOTE PACTBOPECHUS
BEILIECTBA.

2. OmnpeneneHne TEMIOThl pACTBOPEHUS XOPOIIO paCTBOPUMOIL COJIH.

3. BzaumHas pacTBOPUMOCTbH JKHUJKOCTEH B JIByXKOMITOHEHTHOW cucTeme (heHOJ-
BOJA.

4. Omnpenenenue pH pacTBopa NOTEHIIMOMETPUYECKUM METOIOM.
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AncopOuus U3 pacTBOPOB HA TBEP/BIX aJCOpOEHTaX.
IToBEpXHOCTHOE HATSIKEHUE KUIKOCTEH.
CriocoObl OJTy4eHHSI U OYUCTKU KOJUIOUIHBIX PACTBOPOB.
Omnpenenenre KOHLIEHTPAIUHU 30J1€M (POTOKOJIOPUMETPUUECKUM METOIOM.
DIIEKTPOJIUTHAS KOATYJISLIHS 30J1€H.
10 [Tony4yeHue ycTOMYUBBIX IMYJIbCUIA U TEH.
11. Onpenenenue Bsi3kocTH pacTBopoB BMC.
12. T'enu u ux cBoiictBa. Onpenenenue creneHu HaOyxanust BMC.
JlaGopatopHble pabOThl BBIMOIHSAIOTCS B COOTBETCTBUU C MeETONMYECKUMHU
YKa3aHUSMH TI0 BBITTOJTHCHHUIO JIAOOPATOPHBIX padOT 1Mo IucHUILinHe «Du3nyeckas u
KOJUTOUHAST XUMUSD.

©ooNo O

3.4. IIpomesxyTOUHasi ATTECTAIUS

B cooTBeTcTBUM ¢ y4eOHBIM IUIAaHOM [0 HampamieHuio noarotoBku 19.03.04
TexHonorus  MNPOAYKUIMM U OpraHu3anusi  OOIIECTBEHHOTO  IMMUTAHUS  BUJT
MPOMEKYTOUYHOM aTTECTALIMU — 3aYET.

[lear TPOMEXKYTOUHOM aTTecTalMM OOYYAIOIIMXCS SIBJISETCS KOMIUIEKCHAs U
OOBEKTHBHAsI OIICHKAa KayeCTBAa YCBOCHHMS HMMH TEOPETHUUECKHX 3HAHUM, yMEHUS
CUHTE3UPOBATh MOJYUEHHBIE 3HAHUS U IPUMEHATh UX K PEIICHUIO IPAKTUYECKUX 3a/1a4
IIPU OCBOCHUM OCHOBHOM 0O0pa3oBaTeIbHOW MPOrpaMMbl BBICIIETO OOpa3oBaHUs 3a
ONPEAECTICHHBIN NEPUO.

TemaTHnka BOIIPOCOB, BLIHOCUMbIX Ha 3a4€T

1. OcHOBHBIE MIOHATUSA XUMHYECKON TEPMOJIMHAMUKH. Turbl
TEPMOJAMHAMHUUYECKNX cucTeM. [lapameTpbl COCTOSHHS 3aBUCUMBIE U HE3aBHCHMBIE.
Turnbl TEPMOJIMHAMUYECKUX MPOLIECCOB (oOpaTumsble, HEOOpaTUMBbIE,

CaMOIPOU3BOJIBHBIE, HECAMOIIPOU3BOJIBHBIE).

2. Buytpennsis sHeprusi cuctembl. TemnoTa u pabora Kak (GopMbI Tepeaadu
BHYTPEHHEU SHEPTUM.

3. Cymocth U (popmynupoBku | Hadana tepmonuHamuiku. Pacuer Temiaotel u
paboThI B IpoIeccax pa3InuHbIX TUTIOB.

4. TernmoeMKOCTh  TEPMOAMHAMUYECKON  cUCTeMbl.  TelIoeMKOCTh  TpHU
MOCTOSIHHOM JIaBJI€HMM W o0beme. PacueT TemnoTsl H300apHOTO M U30XOPHOTO
MPOLIECCOB.

5. 3akoH ['ecca u crnenctBus U3 Hero. PacyeT TeminoBbiX 3(PPEKTOB XUMUUYECKUX
peakiuuii 1 PU3NKO-XUMUYECKUX MPOLECCOB.

6. 3aBUCUMOCTD TeII0BOTO 3 dheKTa peakiuu oT TemnepaTypsl. 3akoH Kupxroda
B nuddepeHnanbHol 1 UHTErpasibHON (hopMme.

7. Ilonstue suTponuu. CTaTUCTUYECKOE TOJIKOBAHUE SHTPOMHUHU. DHTPOIUS Kak
KPUTEPHIl CaMOTIPOU3BOIBLHOIO TEUEHHUSI MIPOLiecca B U30JUPOBAHHBIX CUCTEMAX.

8. ®opmynupoBku |l Hawanma TepMOIUHAMUKH, €r0 CTATUCTUYECKOE TOJKOBAHUE.
Pacuer wu3MeHeHus OSHTpomMHM B TMpoIeccax pa3iuuHbiX THNOB. OObEIUHEHHOE
ypaBHenue | u |l Hauana TepmoaMHAMUKHY.

9. Croboanas »neprusi ['md6ca u I'enbmronsiia. HampaBieHHOCTh MpoOIeccoB B
3aKPBITHIX CHUCTEMAX.
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10. OrpanuyeHHasi pacTBOPUMOCTb. B3aummHasi pacTBOPUMOCTh MKUIAKOCTEH B
JIBYXKOMIIOHEHTHOM CUCTEME.

11. UneanwsHble U peasibHbIC pacTBOPHI. [1epBhIit 3aKoH Payis.

12. TemnepaTypa 3amep3aHusi W KWUIEHHS pacTBopoB. Kpuockomus
A0YIMOCKONHS KaK METO/IbI OIPEIeNICHNs] MOJIEKYJISIPHON MacChl BEIIECTBA.

13. Ocmotuueckoe nasinenue. 3akoH Baut-I'odda. M3oToHMUeckne pacTBOpPHI.
N3oTonnueckuit KOAPHUITUCHT.

14, Tumbl KOHCTAaHT PaBHOBECHS IS PEAKIUH MEXIYy HACATbHBIMU Ta3aMu M
CBSI3b MEXIY HUMH.

15. YpaBHEHHE H30TEpPMbl XMMHUYECKON peakuuu. TepMoIrHaMHuYecKas TEOpus
XUMHUYECKOTO CpoAcTBa. CBSI3b KOHCTAHThl PaBHOBECHS] C HM3MEHEHHEM H300apHO-
M30TEPMUYECKOTO OTEHINAIA PEAKIIHH.

16. YpaBHenust n300apbl U U30XOpPHl XUMUYECKON peakiuu. BnusHue naBneHus
Ha KOHCTaHTY XUMHUYECKOTO PAaBHOBECHSI.

17. OcHOBHbBIEC MOHSTHSI XUMUYECKON KUHETUKHU: CKOPOCTh PEAKIIMU U KOHCTaHTa
CKOPOCTHU, X (PU3MUYECKHUI CMBICIT U (PaKTOphI, onpenesstomue ux seauuuny. [lopsmgok
U MOJIEKYJISIPHOCTh PEAKIIUH.

18. ®opmasibHasi KMHETUKA. YPaBHEHUS PEAKIIMI MEPBOrO W BTOPOTO MOPSIIKA.
Bpewms nonymnpeBparieHus.

19. 3aBUCHUMOCTH CKOPOCTH XMMHUUYECKOM peakInu OT TeMIepaTyphl. 3akoH BaHT-
I'odda n ypaBHeHue Appenunyca. JHEprusi akTUBALIMH.

20. Teopus  anmekTponuTHueckod  mucconmanuu. CuibHbBlE W claObie
ANeKTpoauThl. CBS3b KOHCTAHTHI W CTENEHW JUCCOLMAIMU. 3aKOH pa3BEACHUS
OcTBajpaa.

21. DNeKTpONpPOBOIHOCTh  DJCKTPOJMTOB.  YJeldbHass ¥  OKBUBAJCHTHas
ANEKTPONPOBOIHOCTD. [IepeHoc NOHOB U yucia nepeHoca.

22. PoCT yneinpHOM MOBEPXHOCTH C YMEHBIIICHHEM Pa3MepOB YaCTHIL JUCTICPCHON
da3bl. CBoOOIHAS TOBEpXHOCTHASI dHeprus. Kiaccudukaiys moOBEpXHOCTHBIX SIBJICHUM.

23. [lonarus axcopOiuu, aacopOeHTt, aacopOar, aecopOums. AncopOuus Ha
TJIaJIKKX TTOBEPXHOCTSX U MOPUCTHIX a7ICOpPOEHTAX.

24. Ancopbrst Ha TBepAbIX afcopOeHTax. dusmueckas U XUMHYECKas
aacopOus. AxcopOius Ha rpaHuIie “TBepaoe Teno — ra3”. YpaBHenue OpeitHamxa.

25. AncopOrus Ha TpaHUIe “TBEPIOE TEJIO - pacTBOp”. MexaHu3M, 0COOCHHOCTH,
puMepbl. Busibl n3zorepm.

26. ®axTopkl, BIHSIONIUE Ha aICOPOIMIO U3 PACTBOPOB.

27. AncopOuust 37eKTpoauToB. KaTHOHUTHI, aHMOHUTHL. MexaHu3M ajcoporuu
AJEKTPOJIUTOB.

28. O6MenHas agcopOuus JIeKTpoauToB. [Ipumepsl, MpuMeHEHHE.

29. KanumisipHast agcopOuus.

30. IlorsiTie  MOBEpXHOCTHOTO  HaTsDKeHHs.  (DakTopbl, BAMSIONIME  HA
MOBEPXHOCTHOE HATSKEHUE.

31. IloBepxHocTHO-akTHBHBIE BemiectBa (I[TAB). Mexannm3sm ux JeHCTBUA.
Knaccudukanus [TAB. Tlpumepsr. AncopOrus Ha TpaHulie ‘““KuakocTh - rasz”’. [IpaBumio
Tpay0e, ypaBuenue Illumxkosckoro. M3orepma ['106ca.

32. MexdazHoe moBepxXHOCTHOE HaTsDKeHHE. Koresus u aares3usi.
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33. YcioBust pacTekaHusl KMJIKOCTH 1O ToBepxHocTu. KpaeBoil  yron
cmauuBanud. ['uapodoOHbIe U THAPOPHUIIbHBIE TOBEPXHOCTH.

34.Yto Ha3pIBaeTCs JOMUCHEpPCHOM cuctemou, da3oit, cpemoit? IIpumepsi.
Knaccudukanus AUCHEPCHBIX CHUCTEM IO CTENEHU JUCIEPCHOCTH W arperaTHoMy
COCTOSIHUIO (ha3bl U CPEJIbI.

35. CnocoObI OJTyYEHUS TUCTIEPCHBIX CHCTEM.

36. CrtocoObl  OYMCTKHA AWCHEPCHBIX  cucTeM. Jlmanms, DIeKTpoauaus,
ynbTpaduiIbTpaus.

37. YcinoBust 00pa3oBaHUS KOJUTOMAHBIX cHCTeM. OCOOEHHOCTH KOJIJIOUIHOTO
coctossHUs. CTpOeHUe KOJUIOMIHOW YaCTULbI. 3apsi TPaHysIbl U MULIEIUIBI.

38. DnekTpuyecKkue CBOMCTBA KOJJIOMIOB: 3JEKTpodope3, 3IEKTPOOCMOC,
MOTEHIMAJ IPOTEKAHUS U OCEIAHMUS.

39. DKcnepuMeHTaIbHOE ONpeieNieHne 3HaKa 3apsiaa KOJUIOUIHBIX YACTHII.

40. OnTuyeckue CBOWMCTBA KOJUIOMJIHBIX pacTBOpoB. PaccenBanue cBera
KOJUIOUaMu, onajnecieHnus. 3akoH Penes. Dddext Tunmans.

41. Tlornomenue cBeTa KoJulouaamu, 3akoH byrepa-JlamGepra-bepa. Yewm
omnpenesieTcs: okpacka komuion1oB? Ilonmuxpomusi.

42. Ku"etnueckasi M arperaTuBHasi yCTOWYUBOCTh KOJUIOMIAHBIX PaCTBOPOB.

43. Tlonsitue Koarymsauuu. OnekTpoiuTHas koarymsmus. [Ipasuno lyneie-
IMapau. [Topor koarynsunu.

44. MexaHu3M Koaryjasiuuyd (HEHUTpaJu3allMOHHBIA M  KOHLIEHTPAUMOHHBIN).
[Iprmepsr.

45. 3amuTa KOJUIOWJIOB OT Koaryjsanuu. KojaudecTBeHHash OIEHKAa 3allUTHBIX
CBOMCTB pa3jIN4HbIX BEIIECTB.

46. Cycnensuu. [Ipumeps, kiraccudukanus criocoObl OTyICHHS.

47. CiocoObl MOJIy4eHHS] YCTOMYMBBIX cycrnieH3ui. [Ipumepsl cTabuin3aTopos.

48. DMmynbcuu: onpenesaeHue, KiacCupuKarus, MpuMephbl.

49. Tunsl smynbcuil. Kak onpenenuTs TUI IMYJIbCUH SKCTIEPUMEHTAIILHO?

50. Tunbsl SMyNbraTopoB, MeEXaHU3M CcTa0uiu3anuu HMylbcuil. CBoOMCTBa
Pa3IUYHBIX IMYIbraTopoB, ko3¢ dunuent ['JIb.

51. aBepcust sMyIbCUH.

52. XapakTepucTHKa TIEHBI: TOJy4YeHUE, CTpOeHHe, NnpuMmephl. [IpumeHeHue
TICHBI.

53. Crabunuzatopsl (MeHOOOpa30BaTeNN) pa3IWYHBIX TMeH. KosmuecTBeHHBIE
XapaKTePUCTHUKU MEeHbI (KPaTHOCTh, YCTOMYUBOCTD, BSI3KOCTB).

54. Ilenoracutenu: OINpeaeeHue, MEXaHU3M JCHCTBHS, KiaccuduKaius,
IPUMEPHI.

55. A3po3omau: onpezenenue, Moxy4eHue, MpuMephl.

56. CpoiicTBa  a’posoiieil:  cBeTopaccessnue, Ttepmodopes,  dorodopes,
3JICKTPUYECKUE CBOWCTBA.

57. Onpenenenue, npumepsl, kinaccudukamuss BMC (BBICOKOMOJICKYISIPHBIX
COCJIMHECHUM).

58. CxonctBo u paznuuane pactBopoB BMC ¢ ruapodhoOHBIMU KOJUTOUIAMH.

59. Dnexrpudeckue cBoicTBa pactBopoB BMC. M30amekTprdeckas Touka.

60. PactBopumocts u HaOyxanune BMC. Craguum HaOyxanus. Temnora u
JaBJeHUE HAOyXaHUsI.
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61. AHomainibHas BI3kocTh pacTBopoB BMC. 3akon HeroToHa.

62. 3aBUCUMOCTbh BSI3KOCTM OT TEMIIEpaTypbl, JaBJEHUs, KOHIeHTpauuu, pH
Cpenbl.

63. 'enu u crynnu. @akTopsl refie- U CTyJAHeoOpa3oBaHusl. MexaHu3M resue- u
CTyJIHEOOpa30BaHUsl.

64. CpoiictBa renmeid u cryaHei. CrapeHue KOJJIOMAHBIX CHCTEM. SIBIeHUs
CHHEPE3NCa U TUKCOTpONuHU. Vcrionp30BaHue rene u CTyIHEM.

4. MeToau4eckne MaTepUAaJibl, ONpeAe/siioIne Npouelypbl OLeHUBAHUS 3HAHMI,
YMEHUIi, HABBIKOB U (WJIN) ONBITA JeSITeJIbHOCTH, XapPaKTePU3yIIMX 3TANbl HX
(popmupoBanus

4.1 Ilpouexypsl OlleHNBAHUS 3HAHUI, yMEeHUIi, HABLIKOB
U (MJIK) ONBbITA JEeATEJIbHOCTH

Kontponbs pesynbraTtoB 0OO0ydeHHs, OTaloB W ypoBHA (opMupoBaHUs
KOMIIETEHIIUN 10 JucuuiuinHe «Pusndeckas U KOJUIOUIHAS XUMHUSD OCYIIECTBISETCS
yepe3 MPOBEJCHUE TEKYIIETo, BBIXOJHOIO KOHTPOJICH U KOHTPOJISI CAaMOCTOSITEIbHOMN
paboTHI.

DopMBI TEKYILIETO, MPOMEKYTOYHOTO M HTOTOBOI'O KOHTPOJS W KOHTPOJBHBIE
3a/IaHus JJIsl TEKYIETro KOHTPOJIS pa3padarbiBatoTcs Kadeapoil, ucxoas u3 cnenuduku
JTUCHUIUIMHBI, U YTBEPKIAIOTCS Ha 3aceaHuu KadeIphl.

4.2. Kpurepuu olleHKHM 3HAHMI, YMEHHH, HABBIKOB M (WJIH) ONBITA 1eATEJbHOCTH,
XapaKTepU3yKIIUX Tanbl (JOPMUPOBAHUS KOMIIETEHIMI B IIpoIecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBbI

Onucanue MIKadbl OIEHWBAHHUS JOCTIXKCHHS] KOMIIETCHIIMM M0 TUCIUTIINHE
IPUBEACHO B TaOJIHIIE .

Tabnuma 5
YpoBeHb OtMeTKa no nATuOaUIbHOU CUCTEME Onucanue
OCBOEHUS (mpoMexxyTo4Has aTTecTarus)™®
KOMITETEHIIH
u
6bICOKUIL COTIIMYHO» | «3a4T€HO» | «3auTeHo | OOydarouuiics OOHAPYXHJ BCECTOPOHHEE,

(OTNMYHO) | cUCTeMaTH4Yeckoe U IJIyOOKoe 3HaHHe

» ydeOHOro MaTepuaiia, YMeeT CBOOOIHO
BBINIOJIHATh  3a/laHus, [PEeIyCMOTPEHHbIE
MIpOrpaMMoi, YCBOMII OCHOBHYIO
JUTEepaTypy U 3HAKOM C JOMOJHUTEIbHON
JIUTEPATYPOH, PEKOMEHI0BaHHOU
nporpammoii. Kak npasuio, oOydarommiics
NpOSIBJISIET TBOPYECKHE CIOCOOHOCTH B
IIOHUMAaHWUH, W3JI0)KEHUU U HUCIOJIb30BAaHUU
MaTtepuana
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YpoBeHb OtmeTKa 1o NATHOATILHON CUCTEME Ornucanue

OCBOCHMS (mpoMexxyTo4Has aTTecTarys)™®
KOMIIETEHIIH
"
oazoewlii «XOpOIIO» | «3auTeHo» | «3aureHO | OOywarommiicss 0OHApYXUJI MOJTHOE 3HAHUE

(xopomio) | yaeOHOTrO MaTepuaia, yCIENTHO BBITOIHSIET
» IIPEAYCMOTPEHHBIE B IIpOrpaMMe 3aaaHud,

YCBOWII OCHOBHYIO JTUTEpaTypy,

PEKOMEHIOBAaHHYIO B IIPOTrpaMMe

nOpPO206bLIl  |KYyOBIIETBOPH| «3aUTEHO» | «3auTeHo | OOywarommiics OOHapyKUIT 3HaHUS
TEJIBHO» (YIoBJIETB | OCHOBHOTO y4eOHOrO Marepuajia B o0beme,

OPUTEIBHO | HEOOXOAUMOM JIJIsl JTallbHEHIeH ydeObl u

» npejacrosnied  pabotrel 1o mpodeccuw,

CTIpaBIIACTCS c BEITIOJTHEHHEM

MPaKTUYECKUX 3aJaHUM, MPETyCMOTPEHHBIX
MpOrpaMMoOi, = 3HAaKOM C  OCHOBHOM
JUTEPaTypo, PEKOMEHIOBAHHOM
pOrpamMMoOu, JOMYCTUJI TMOTPEUTHOCTH B
OTBET€ Ha DK3aMEHE W MPHU BBIIOJHEHUHU
9K3aMEHAIIMOHHBIX 3aJjaHuii, HO oO0aaaaer
HEOOXOMUMBIMUA  3HAHHSIMH OIS UX

yCTpaHEHUs oJ PYKOBOJICTBOM
IpenojaBaTens

— «HEY0B- «HE «He 3aureHo| OOyyvaromuiicss oOHapyXuia mpoOesnbl B

JETBOPHU- 3a4T€HO» |(HEYAOBJET-| 3HAaHUSAX OCHOBHOIO y4eOHOro MaTepuana,

TEIBHO» BOPUTEJIBHO)| IONYCTU TPUHIUNHAIBHBIE OIIUOKU B

» BBITIOJTHEHUH MPEyCMOTPEHHBIX

MIpOTpaMMOM NPAKTUYECKUX 3aJaHUN, HE
MOXET  MHpPOAOJKUTH  OOyueHue  WiIu

OPUCTYIUTh K npogeccuoHaTbHON
JEATEIIBHOCTH o OKOHYaHUU
o0pa3oBaTenbHOU OpraHu3aluu 6e3

JOITOJIHUTCIIbHBIX 3aHATHH

* - (hopMa NMPOMEKYTOUHOM aTTECTALMU B CEMECTPE OIPENEISAETCSI B COOTBETCTBUHU C
Tabnuiei 2 pabodeil mporpaMMbl AUCLUILIAHBI (MOTYJISA)

4.2.1. Kputepum o1lleHKH YCTHOTO (MMCbMEHHOT0) OTBETA

[Ipu oTBeTE Ha BOMPOC O0YUAIOIIUIACS TEMOHCTPUPYET:

3HAHUA: (QYHIAMCHTAIBHBIX Pa3AeiioB (PU3NYECKOW U KOJUIOMIHOW XUMUH,
METOJIOB U CPEACTB XUMHUECKOTO UCCIIEIOBAHMS BEILIECTB U UX MPEBPAIICHUMN;

YMEHHsI: OIpENEsATh HM3MEHEHUS KOHUEHTPAlHUi, KHUCIOTHOCTH, BSI3KOCTH
PacTBOPOB MPU MPOTEKAHUHU MPOLIECCOB, MPOBOJIUTH OUUCTKY BEILIECTB B JIAOOPATOPHBIX
YCJIOBUSIX;

BJIaJleHHEe HABBLIKAMM: TEXHUKHU BBIMIOJHEHUS XUMHUYECKUX JIa0OpaTOPHBIX
omepaluii, METOJOB OIpEJeICHUs] KOHIEHTpPAllUi B pPacTBOpax, METOJOB OIICHKH
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CBOMCTB ChIPpbs U NPOAYKIHH IIMTAHUSA Ha OCHOBEC HUCIIOJIB30BAHMA (i)YHIIaMeHTaJIBHI)IX
3HAHUH B 00J1aCTH XUMHH.

Kpurtepuu oieHKH YCTHOTO (IMCbMEHHOI0) OTBETA

OTJIMYHO

00yJaronuics: JeMOHCTPUPYET:

- 3HaHuMe Matepuana ((GyHAaMEHTalbHble pa3fensl (usnueckod u
KOJUIOM/IHOM XHMMHHU, METOJbl U CPENCTBA XMMHUYECKOIO HCCIIEIOBaHUS
BEUIECTB M HUX IPEBpAIICHUI), NPAKTUKUM IPUMEHEHUs MaTepuaia,
UCUEpIIBIBAIOIIE M IIOCJIEJOBATEIBHO, YETKO M JIOTMYHO H3JIaraeT
MaTepuai, XOpOIIO OPUEHTUPYETCS B MaTepuase, HE 3aTpyIHSETCS C
OTBETOM IIPU BUJOU3MEHEHUH 33/1aHUH;

- yMmeHue (OHpeneNATb HW3MEHEHUs KOHIEHTpaluil, KHCIOTHOCTH,
BA3KOCTH PacTBOPOB INPH IPOTEKAHUU MPOLIECCOB, MPOBOAUTH OYMCTKY
BEIIECTB B JIAOOPATOPHBIX YCIOBHSX ), UCIIOIB3YSI COBPEMEHHBIE METOBI
U T0KAa3aTeNu TaKO! OLEHKHU;

- YCHEIIHOE M CUCTEMHOE BJAJICHUE HaBbIKAMH OLEHKU pPE3yJIbTaTOB
(TeXxHUKOW  BBIOJNHECHUSI XHUMHYECKHX J1a0OpaTOpHBIX  OIeparuii,
METOJIaMU ONPEEIICHNs KOHIIEHTPAIUil B pacTBOPax, METOJaMH OLIEHKU
CBOWCTB ChbIpbs M HPOAYKLIMH MUTaHHUS HA OCHOBE HCIIOJIIb30BAHUS
(GyHIaMEHTAJIbHBIX 3HAHUH B 00JIACTH XUMHH)

XOpo1I0

oOydJarouuics 1eMOHCTPUPYET:

- 3HaHWE MaTepuaa, He JOIMYCKAeT CYIIECTBEHHBIX HETOYHOCTECH;

- B IEJIOM YCIEIIHOE, HO COAEp)Kallhe OTAEIbHBIE IMPOOENbl, YMEHHE
(ompenensiTh M3MEHEHHS KOHIICHTpPAIMA, KHUCJIOTHOCTH, BSI3KOCTH
pacTBOPOB MPH MPOTEKAHUU TPOLIECCOB, MPOBOAUTH OYMCTKY BEIIECTB B
1a00paTOPHBIX  YCIOBUSX), UCHOJB3YS COBPEMCHHBIE METOABl U
MOKAa3aTeN TaKOH OLIEHKH;

- B IIEIOM YCIEIIHOE, HO COJepJKallee OTIeNbHbIE TMpoOenbl Win
COTMPOBOXKIAIOIIEECS OTACNbHBIMU OIIMOKaMU BIIAJICHHE HaBBIKAMH
OLCHKHN PE3YIbTATOB (TCXHI/IKOI;'I BBITIOJTHECHU A XUMHWYCCKHUX
1ab0paTOPHBIX OMepanuid, METOJaMHU OINpeAeNeHUs KOHIEHTpaluil B
pacTBOpax, METOJAaMH OILICHKU CBOMCTB ChIPpbS YU MPOAYKIMU TUTAHHUA HaA
OCHOBE HCIOJIb30BaHMs (YHTaMCHTAIbHBIX 3HAHUH B 007aCTH XMMHH)

YA0BJE€TBOPUTECJIBHO

00yYaroImuics 1IeMOHCTPUPYET:

- 3HAHUA TOJIBKO OCHOBHOI'O MaTepHasa, HO He 3HaeT JeTallel, JOIyCKaeT
HETOYHOCTH, JOMYCKAaeT HETOYHOCTH B (HOPMYIMPOBKAX, HapyIIaeT
JIOTUYECKYIO0  IOCJIEIOBATEIbHOCTh B M3JIOXKEHHHU IPOrPaMMHOIO
MaTepuana;

- B LIEJIOM YCIEIIHOE, HO HE CUCTEMHOE YMEHHE (ONpeNeNaTh U3MEHEHHUs
KOHLIEHTpAlUi, KUCJIOTHOCTH, BSA3KOCTH PAcTBOPOB IIPU IPOTEKAHUU
MPOIIECCOB, MPOBOAUTH OYUCTKY BEIIECCTB B JIAOOPATOPHBIX YCIOBHSIX),
HCIOJIb3YS] COBPEMEHHBIE METO/IbI M ITOKA3aTeNN OLEHKH (TECTHUPOBAHHUE,
KOHTpOJIbHAsE paboTa, YCTHBIN onpoc, pedepar);

- B IIEJIOM YCIIEIIHOE, HO HE CHUCTEMHOE BJIaJICHHE HaBbIKAMU OIICHKHU
pe3yabTaToOB (TEXHUKOW BBIMOJIHEHUS XHMHUYECKHX J1a00opaTOPHBIX
ornepanuii, METOJaMU OIpEIENeHUs KOHIEHTpaluii B pPacTBOpax,
METOJIaMHU OLIEHKH CBOMCTB CBIpbS M IMPOAYKIMM INUTaHUS HAa OCHOBE
UCIIOJIb30BaHUS (DYHJAMEHTAJIBHBIX 3HAHUI B 00JIACTH XUMHH)

HEYAOBJIETBOPUTEC/IBLHO

oOydJaronumcs:

- HE 3HAeT 3HAYUTEIbHOM YacTH MPOTPaMMHOIO MaTepuana, IIJI0XO0
OpHUEHTHpYETCs B MaTtepuaiie (pyHaaMeHTaIbHbIE pa3Aeibl (GU3NIECKOM
Y KOJUIOMAHOW XMMHH, METO/Bl M CPEACTBA XUMHUYECKOTO MCCIEIOBAHUS
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BCIIECTB W MX NPEBpAIlCHHI), HE 3HACT NPAKTHKY NPUMEHEHHUS
MarepHaia, J0MycKaeT CyIleCTBEHHbBIE OINOKY;

- HE yMEeT HCIIOJIb30BaTh METOJIbl M NpPUEMbI (ONpEnemsaTh W3MEHEHHS
KOHIIGHTPALUi, KHCIOTHOCTH, BS3KOCTH PACTBOPOB MpPU MNPOTEKAHUU
HPOLIECCOB, POBOJUTh OYMCTKY BEIIECTB B JIAOOPATOPHBIX YCIOBHSX),
JIONyCKAaeT CYIIECTBEHHbIE OMIMOKH, HEYBEpPEHHO, C  OOJBIIMMHU
3aTPyJHEHUSIMH BBIMIOJHIET CAMOCTOSATENBHYIO DPabOTy, OOJBIIMHCTBO
3aJlaHU, IPEAYCMOTPEHHBIX IIPOrPaMMOM TUCLMILIMHEI, HE BBIIIOJIHEHO;

- oOyvaromuiicsi He BJaJeeT HABbIKAMH OLICHKH pPe3yJIbTaToB (TEXHUKOI
BBIINIOJIHCHU A XUMHNYCCKUX Ha60paTOpHBIX onepaunﬁ, METOJaMH
OIpe/IeTICHNs] KOHIICHTPAIlMid B pacTBOpax, METO/JaMH OLIEHKH CBOMCTB
ChIpbs n MMpoaAYKIUHU IIMTaHUA Ha OCHOBC HUCIIOJIb30BaHUA
(GyHIaMEeHTaNbHBIX ~ 3HAHMH B O0JNACTM  XUMHH),  JOIYCKaeT
CYIICCTBCHHBIC OH_II/I6KI/I, ¢ OONBIIMMHU 3aTPYAHCHUSMU BBIIIOJIHACT
CaMOCTOATENIFHYIO  paborTy, OOJIBIIMHCTBO IpeTyCMOTPEHHBIX
HpOFpaMMOﬁ JUCHUITIIMHBI HE BBIIIOJTHEHO

4.2.2. Kputepum olleHKH BBINOJHEHUSI KOHTPOJIbHBIX PadoT

[Ipy BBINOJHEHMM KOHTPOJIBHBIX (CAMOCTOSATENBHBIX) pPA0OT 0Oydaromuncs
JNEMOHCTPUPYET:

3HAHMSA: TEOPETHYECKOTO MaTepuala W OCHOBHBIX XHWMHYECKHX IOHSITHH,
3aKOHOB U TEOPUH;

YMEHMS: UCIIOIb30BaTh JUIsl PELICHUS IPUKJIAJHBIX 337a4 OCHOBHbIE XMMUYECKUE
3aKOHBI U ITIOHATHA,

BJIaJlcHHEe HABBIKAMM: OIMCAaHUs OCHOBHBIX XMMHUYECKHUX SIBJICHUM U pELICHUS
TUIIOBBIX 33/1a4.

Kpurepuu oueHkH BbIIOJHEHH KOHTPOJIbHBIX padoT

OTJIMYHO 00y4aroIuics 1eMOHCTPUPYET:
- OTBETHI HA BCE TEOPETUYECKUE BOIIPOCHI IaHbI MTOJIHO;
- 3a/1ayM pelIeHbl BEPHO, X0/ PEIIEHUS TOSICHEH.

XOpo1Io oOydJarouuics 1eMOHCTPUPYET:

- OTBETHl Ha BCE TEOPETUYECKHUE BOMPOCHl JaHbl C HEKOTOPHIMH
HEJ0YCTAMH;

- 3a/1ay¥l peIIeHbI BEPHO, XOJI PEIICHUS TOSICHEH.

YI0BJIETBOPHUTEIbLHO 00yYaroIuics: 1eMOHCTPUPYET:

- OTBETHI JaHbl HA TEOPETUYECKUE BOIIPOCHI HE MTOJIHOCTBIO;

- XOJI peleHus 3ajad BbIOpaH MPaBUIIBLHO, HO TOMYIIEHbI TPyObIe OMHUOKH
B pacuerax.

HEY/I0BJIETBOPUTEIbHO | O0YJaIOIIUIACS:

- HE PacKpbITO OCHOBHOE COJIEPKaHHE TEOPETUUECKUX BOIIPOCOB 3aaHMs;

- JUI1 peuleHMs 3ajjad HeMpaBWIBHO BbIOpaHa (opMyna, TOMyIIEeHbI
rpyOble OIIMOKH B pacyeTax.

4.2.3. Kputepum OlleHKH BBINOJHEHUS] CHTYallHOHHBIX 32124
[Tpu BBHIMOSTHEHUH CUTYAIIMOHHBIX 3a7]a4 00y4aroIUNCs JEMOHCTPUPYET:
3HAHMA: TEOPETUYECKOr0 U MPAKTHYECKOT0 MaTeprara;
YMEHHUS: aHAJIU3a U OLICHKH [TPEAJIaraéMoi CUTyaluu;
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BJaJilecHHe HaBbIKAMH: BbIOOpa KOHCTPYKTMBHOTO CIoco0a WM BapUaHTa
pa3penieHus CIOXKUBLIEHCS CUTYALIUH.

KpuTepun onleHKH pelieHnsi CHTYallHOHHBIX 33124

OTJINYHO 00Y4aIOIINICS IEMOHCTPUPYET:

- TPaBWIbHOE PEHICHUE CUTYAlIMOHHOM 3a/1auu
XO0pOoIIo 00yJaronuics: JIeMOHCTPUPYET:

- PpelIeHHe CUTYAI[MOHHOM 331a4i ¢ HEKOTOPBIMU HETOYHOCTSIMU
YIOBJIETBOPHTEIbHO 00Y4aIOIINICS IEMOHCTPUPYET:

- pemeHue cutyalmoHHou 3axaun Ha 50 %

HEY/10BJIEeTBOPUTEILHO o0yyJaromuics:
- HEBEpHO BBIOpaJ Crlocod penieHus CUTYallMOHHOM 3a/1auu

4.2.4. Kputepum olleHKH J1a0OpPaTOPHBIX padoT
[Ipu BeINOTHEHUY Ta00PATOPHBIX pAOOT OOYUAIOIIHIICS IEMOHCTPUPYET:
3HAHUS: IPOBEACHUS SKCIIEPUMEHTA IIPU COOJIIOIEHUN TEXHUKU O€30M1aCHOCTH;
YMEHHs: CaMOCTOSITEIbHOM pabOThl € XUMHYECKMMM pEaKkTUBaMU U Ha
pa3auyYHbIX Tpubdopax;
BJIa/ICHHE HABBIKAMM: dKCIIEPUMEHTAIIBHOIO UCCIIE0OBAHUS.

Kpurepuu onieHk# BbINOJHEHHUS JA00PATOPHBIX PadoT

OTJIMYHO oOyuaronuics 1eMOHCTPUPYET:

- CaMOCTOSITEJBHO ONPEAETUII LIelb paOdOTHI;

- BBINOJHWJI paOOTy B pallMOHAIBHOMN IMOCIEI0BATEILHOCTH U MOJIHOM
o0beMe ¢ 6e3yCIOBHBIM COOTIOIEHUEM MTPaBUII 0€30IaCHOCTH;

- TpaMOTHO, JIOTUYHO ONKCaJl MpPOBEACHHbIE HAONIONEHUA U
copMynHpOBaJ BHIBOJIBI U3 PE3YJILTATOB ONbITA (HAOIIOACHUS).

XOpo1Io oOyyJarouuics 1eMOHCTPUPYET:

- CaMOCTOSATENIbHO ONpPEAEIHI 1IeTb paboThl;

- BBINOJHWI paboTy B MOJHOM 00beMe ¢ 0€3yCIIOBHBIM COOJIIO/IEHUEM
paBUJI 0€30MMaCHOCTH, HO HE B pallMOHAJILHON MOCIIEI0BATEIbHOCTH;

- aHAIM3UPYET U 0000IIAeT PE3yNbTaThl MPOBEACHHBIX HAOIIOICHUN U
OTIBITOB C MTOMOIIIBIO MTPETo/1aBaTels;

YI0BJIETBOPHUTEILHO 00y4aroIuics: 1eMOHCTPUPYET:

- CaMOCTOSTENIbHO ONpEAEIUI IeTb paboThl;

- BBINOJHWJI pabdOTy HE MEHEe 4YeM Ha MOJOBHHY C O€3yCIOBHBIM
co0JII0/ICHHEM TpaBUII OE301aCHOCTH;

- 3aTpyJIHEHUus IpH aHajau3e U 00OOIIEHUH Pe3yJbTaTOB MPOBEACHHBIX
HaAOJIOCHUH U OIBITOB;

- BBIBOABI M 00O0OIIEHUS apryMeHTHpyeT ciabo, IOMYyCKaeT B HHX
OIIIMOKH,

HEY/10BJIETBOPUTEILHO o0yJaroImuics:
- HE CMOT' OMpEeNeNUTh IeNb padoThl W MOATOTOBHTH HEOOXOIUMOE
000pyI0BaHNE CAMOCTOSITEIIHHO;
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BBIMOJIHMJ paboTy Meree 4YeM Ha MOJOBHHY, JHOO JIOMyCTHII

OJIHOKpATHOE HapylieHHe npaBH/1 0e30MaCHOCTH.

Paspadomuur: oouenm, Ucaiiuesa JI.A.

Stead?

(noanuce)
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