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1. IlepeyeHb KOMIIETEHUMI € YKa3aHHEM 3TaNoB UX (pOpMUPOBaAHUSA B Mpollecce
ocsoenus OIIOIT

B pesynbrare usydeHus IUCHUIUIMHBI «Du3nueckas W KOJIOMAHAS XHUMHMS
obyuatrommuecs, B coorBercTBUU ¢ ®I'OC BO mo namnpasnenuto noaroroBku 19.03.03
[IpoaykThl mNHUTaHWUA >KUBOTHOTO TPOUCXOXKACHHUS, YTBEPKIESHHOTO IPUKA30M
MunuctepctBa obpazoBanuss u Hayku P® ot 12.03.2015 r. Ne 199, dopmupyror

clIeayromue KOMIICTCHINH, YKA3aHHBIC B Ta6J'II/II_Ie 1.
Tabmuma 1
®opMHpPOBaHNE KOMIIETEHIM B MIpolecce U3yYeHsl TN CIUTIINHbI
«Pu3nueckas ¥ KOJJIOUIHASA XMMUA»

Komnerennus CrpyKTypHBIE Oransl Bunst OneHouHsle

Kon HaumenoBanue 3JIEMEHTHI dbopMupoBaHUS | 3aHATHN JUIS cpencTBa s
KOMIIETCHIIMH (B | KOMIIETCHIIMH B | (hOPMHUPOBAH OILICHKU YPOBHS
pe3ynbTaTe mporiecce us c(hopMUPOBAHHOCTH
OCBOCHHUSA ocsoeuuda OIIOII | xommereHn KOMIIETEHIIN U
JHUCILHATUTHHBI (xypc) H
oOyyJaronui
JOJKEH 3HATh,
YMETb, BIA/IETh)

1 2 3 5 6

SN

w

OIIK- | «ctocCOOHOCTh | 3HAET: JIEKIIUU JlabopaTopHas
3 10 (dbyHIIaMeHTalIbH /mabopaTopH | paborta
OCYIIECTBIISITh | bI€ pa3aeiibl bI€ 3aHSTHE /KOHTpOJIbHAS
TEXHOJIOTHYECK | PU3NYECKOl U pabota / yCTHBI#
Uil KOHTPOJIb KOJUTOMTHOM orpoc /
KauecTBa XUMHH, METOJIbI CUTYaIlMOHHbBIE
FOTOBOM U CpeACTBa 3aJ1a4n
TIPOTYKITHI XUMHUYECKOT O
WCCIIEIOBAHHS
BEIIECTB U UX
MPEBPALICHU I
yMmeer:
OTIpeNIeNATh
M3MEHEHHUS
KOHIEHTpaLH,
KHCJIOTHOCTH,
BSI3KOCTH
pacTBOpOB MpHU
MPOTEKAHUN
MPOLIECCOB,
MTPOBOIUTH
OUYHUCTKY
BEIIIECTB B
1a00paTOPHBIX
YCIOBHSIX
BJajieeT:
TEXHUKON
BBITIOJTHEHUS
XUMHYECKHIX
1a00paTOPHBIX
onepanui,




METOJaMH
onpeneaeHus
KOHIIEHTpalUii B
pacTBopax,
METOJaMH
OIICHKH CBOMCTB
CBIPbS U
NPOAYKIUHA
MMUTAHUS

IIK-
27

«CIIOCOOHOCTH
10 U3MEPSTH,
HaOII01aTh U
COCTaBIIATH
OIMCaHHE
ITPOBOIUMBIX
HCCIICAOBAHHIA,
000011aTh
JAHHBIE TS
COCTaBJICHHS
0030poB,
OTYETOB U
HAYYHBIX
myOIuKaui. . .
»

3HAET: OCHOBEI
XHUMHYSCKOHN
TEPMOJIUHAMUKHY;
TEPMOJIMHAMHUYC
CKHE CBOMCTBa
pacTBOPOB;
MOHSATHUS
XUMHUYECKOU
KUHETUKHU U
KaTajin3a, B
YaCTHOCTH,
(hepMeHTaTHBHOT
0; OCHOBHEIC
MOHSTHS
TMOBEPXHOCTHBIX
SIBJICHHI
(amcopOums,
TTOBEPXHOCTHOE
HaTSDKEHUE,
CMaynBaHUE U
pacTekaHmue),
0COOEHHOCTH U
XapaKTEePUCTUKU
JIMCTIEPCHBIX
CHCTEM

ymeer:
OIIpeNeNATh
¢buzuko-
XUMHAYECKHE
IIOKa3aTeNu
UCCIIEYEMBIX
CHCTEM:
BEJTMYMHBI
KHCJIOTHOCTH
(pH), Bs13KOCTH,
ITOBEPXHOCTHOT'O
HaTSDKEHMS,
IIPOU3BOJIUTH
pacueTsl
KOHIICHTPaLUU
pacTBOpOB

BJIaJieeT:
METOJaMU
WCCIIeTOBaHUS
(busuko-

JCKITUU
/mabopaTopH
bIC 3aHITHE

JlaGoparopHas
paborta
/KOHTpOJIbHAS
pabota / ycTHBII
ompoc /
CUTYaIlHOHHBIC
3a7a4uu




XAMUYECKHUX
CBOMCTB CHCTEM
C LIEJIBIO aHAIN3a
nu
peryaupoBaHus
TCXHOJIOTNYCCKHU
M IIPOIIECCOM

[Ipumeuanue:

Komnerennuss OIIK-3 — Takke Qopmupyercs B X0Ji€ OCBOSHUS JMCUHUILIUH:
«Opranunyeckas xumus», «O0mas TexHoyuorus orpacin», «Heopranuueckas Xumus,
«AHanuTUYECKasT XUMHUS M (DU3UKO-XMMHUYECKHME METOJbl aHanu3a», «buoxumusy,
«TexHomorus Msca U MICHBIX MPOAYKTOB», «TE€XHOXMMHUYECKUN KOHTPOJIb B MSICHOU
oTpacin», «BerepuHapHO-CaHUTapHasi S3KCIIEpTH3a MsCa M MSCHBIX IPOIYKTOBY,
«Peonorusd M TEKCTYpHbI aHAIW3 MsCa U MSCHBIX MPOAYKTOB», «buosornueckas
0€30IMacHOCTh MfACAa W MSCHBIX MPOAYKTOBY», «MHUKpOOUOIOTHS MsACAa U MSCHBIX
NPOAYKTOBY»,  «XUMHYECKUH COCTaB MSICAa W MACHBIX MPOAYKTOB»,  «DPU3HUKO-
XUMUYECKUE U OMOXMUMHUYECKHE CBOMCTBA MsICa U MACHBIX MPOAYKTOBY», «TexHomorus
MPOMU3BOACTBA  MSCHBIX  NOJy(paOpUKAaTOB M  OBICTPO3AMOPOKEHHBIX  OIIOI,
«/IHTEHCHUBHBIE TEXHOJOTMH TMPOU3ZBOACTBA MSCHBIX JEIUKATECHBIX M3ICIUIN»,

<<BC3OTXOI[HBI€ TCXHOJOIHMMU IIPOU3BOJACTBA MACHBIX IIPOJAYKTOBY, «TexHomnorus
IMPOU3BOACTBA MIACHBIX IIPOAYKTOB CIICHHAJIBHOTO HA3HAYCHHUA», a TAKIKC B XOJIC
IMPOXOKACHUA y‘I@6H0ﬁ, Hay‘-IHO-HCCHCHOB&TCHLCKOﬁ, HpOHBBOI[CTBCHHBIﬁ,

IPEIIUIITIOMHBINA IPAKTUKHU U TOCYIaPCTBEHHON UTOMOBOM aTTECTALlNH.

Komnerenuus I1K-27 — taxke ¢opmupyercss B XOA€ OCBOEHHUS JUCLHUIUIMH:
«®uszuka», «Opranuueckas xumusy, «Heopranumdeckas Xumus», «AHaIUTHYECKas
XUMHS 1 QUBHKO-XMMHUYECKHE METO/bl aHanu3a», «buoxumusy, « TexHonorus msca u
MSCHBIX ITPOAYKTOBY», « T€XHOXMMHUUECKHI KOHTPOJIb B MACHOM oTpacin», «Peonorus u
TEKCTYPHBIA aHaIM3 Msica U MSCHBIX NPOAYKTOB», «MHKPOOMONOTHS Msica U MSICHBIX
MPOJIYKTOBY», (akynbTaThBa — «Y4eOHO-UCCIeNoBaTeNbCKass padoTa CTYAEHTOB», a
TaK)Xe B XoJe MPOXOXKIACHUS y4eOHO, HAy4YHO-HUCCJIEA0BATEIIbCKOM,
MTPOU3BOJICTBEHHOM, MPEIIUITIOMHONM MPAKTUKH, NPOU3BOJCTBEHHOM IPAKTUKHU:
Hay4HO-UCCJEeI0BATENbCKAs padoTa U rOCYJapCTBEHHON UTOMOBOM aTTECTallUU.

2. Onucanue nmokasareJieid 1 KpUTEepHeB OLICHUBAHMS KOMIIETEHIIUI
HA Pa3JIMYHBbIX 3Tanax ux (opMUpPoOBaHUSsA, ONIMCAHUE IIKAJ OLlEHUBAHUS

HepequL OLICHOYHbLIX CPEACTB

Tabmuma 2
No HaumenoBanue Kparkas xapakrepuctuka [IpeacraBneHue OlleHOYHOTO
/11 OIIEHOYHOT'O CPEJICTBA OIIEHOYHOTO CPEJCTBA cpeactsa B OM
1 KOHTpOJbHas paboTa CPEICTBO MPOBEPKU YMEHUM KOMIUIEKT KOHTPOJIbHBIX

MMPUMCEHATH ITOJTYUCHHBIC 3HAHUA 3a)1aH1/1171 110 BapuaHTaM
AJId pCHICHUS 3aaa4
OMMpECACIICHHOI'O TUIIA 10 pa3acily
HJIM HCCKOJIBKUM pa3JicjiaM

2 YCTHBIN OITPOC CPENCTBO KOHTPOJIS, BOITPOCHI IO TEMaM
OpraHM30BaHHOE KaK JUCLMIINHBL:
crienuanbHas becesa - IEepeYeHb BONPOCOB I




MeJaroru4ecKoro paboTHUKA C
00y4JarmuMCcsl Ha TEMBI,
CBSI3aHHBIE C U3y4aeMOu
JUCLHUIIIIMHON U pacCYUTAaHHON
Ha BBIICHEHHE 00beMa 3HaAHHM
oOyyarorerocs rno
OTpeieIEcHHOMY pa3ieny, TeME,
po0JieMe U T.I1.

YCTHOTO OTpoca
- 3aJaHus i1
CaMOCTOSITEIbHON PabOThI

nabopaTopHas paboTa

CPEICTBO, HAIIPABJIEHHOE HA
M3Y4YEHHE IPAKTUYECKOI0 X0a
T€X WU UHBIX IIPOLIECCOB,
UCCJIEJOBAHME SIBJICHUS B paMKax
3aJaHHOU TEMBI C IPUMEHEHUEM
METOJI0B, OCBOCHHBIX Ha
JEKLUAX, COIIOCTABICHUE
MIOJIyYEHHBIX PE3YyIbTATOB C
TEOPETUYECKMMU KOHLICTILUSAMH,
OCYIIIECTBJIEHUE UHTEPIPETALUU
IIOJIyYEHHBIX PE3yJIbTaTOB,
OLICHMBAaHHE IPUMEHUMOCTHU
IIOJIyYEHHBIX PE3y/IbTaTOB Ha
IIPAKTHKE

nmabopaTopHbIE PAOOTHI

CUTYalMOHHBIC 3aa4u

33124, TI03BOJISIOIINE
OCBanBaTb MHTCIIJICKTYAJIbHBIC
OIIepaIiK TOCIIEI0BATEIEHO B
nporecce paboTsl ¢
uH(pOpMaIneil: 03HaKOMIICHHE —
IMOHUMAHHEC — IPUMCHCHUC —
aHaJIM3 — CUHTE3 — OIICHKA.

0aHK CUTYAallUOHHBIX 3a/1a4

IIporpamma oueHUBAHUS KOHTPOJIUPYEMOM AMCUHUILIMHBI

Tabmuna 3

Kontponupyemsie pa3aeib

(TEeMBI JUCITUTLTHHEI )

Kona xonTponupyemoit
KOMIIETCHIINH (WTH €€
YacTH)

HaumenoBanue
OLIEHOYHOTO CPEJICTBA

2

3

4

Xumuyeckasi TepPMOJIMHAMMKA.
BHyTpennss oHeprus u  ee
cBoiictBa. Temnora wu pabora.
DOopMyJIUPOBKHU | Hayaja
TCPMOJANHAMUKU.

Tepmoxumus: 3akoH I'ecca u
CIEICTBHS W3 HEro; 3aKOoH
Kupxroda. Bropoit m Tperwmii
3aKOHBI TEPMOAMHAMUKHU.

OIIK-3

YcTHbIl onpoc

OCcHOBBI XHMHY€eCKOii
TepMoauHamuku. 3akoH ['ecca
U CIEICTBUS M3 HEro. 3aKOoH
Kupxroda. CBoOomHas sHEprus
I'u66ca u Ienpmrombma. JLp.
"OnpeneneHue TEIIOBOM
MTOCTOSTHHOM KasopuMeTpa'.

[K-27

KonTponbHas pabora/
nmabopaTtopHas pabota

TepmoauHamMuKka

TIOBEPXHOCTHBIX SIBJIEHMIA.
Ancopouusi. AncopOius  Ha
TJIAAKHUX TIOBEPXHOCTAX )5
IIOPUCTBIX agcopOeHTax.

OIIK-3

YcTHbIM onpoc




KonTponupyemsie pasaemns
(TeMBbI AUCIUTIIIHEL)

Kon xoHTponupyemoit
KOMIIETCHIINH (WITH €€
JacTH)

HaumenoBanue
OIICHOYHOTO CPEJICTBA

2

3

4

KaHI/IHHﬂpHa}I KOHACHCaIMs.

TepmoanHamMmuyeckue
cBoOJicTBa PacTBOPOB.
N neanbpHbie " peanbHble
pactBopsl. | u |l 3akoHs! Payss,
30yJUINOCKOTINS, ~ KPHUOCKOIHS,
0CMOC. H3oTonnueckuit
K03 uImeHT. JLp.
"B3aumnuas pacTBOPUMOCTD
JKUAKOCTEH".

[K-27

Kontponbnas padora/
naboparopHas pabora/
CUTYalMOHHBIE 3a/1a4H

JucnepcHbie
Knaccudukanus
cucteM. MeTonsl  TOJNy4EHUS
KOJUTOMTHBIX CHUCTEM:
JUCTIEpTUPOBaHNE u
KOHJIEHcanus. MeTobl OUYNCTKH
JqucnepcHeIx cucteM. CTpoeHue
MHIEIIBL.

CHCTEMBI.
JUCTICPCHBIX

OIIK-3

VYceTHBIH opoc

IloBepxHocTHOE
JKHAKOCTEH. [ToBepxHOCTHO-
aKTHBHBIC  BEIECTBA. JLp.
"IToBepXHOCTHOE HaTSKEHHE
JKUJKOCTeH .

HaTHXKECHHUE

[K-27

KonTponbnas pabora/
naboparopHas pabora

YcroitunBocTh  IMCHEPCHBIX
cucreM. CeguMeHTallMOHHAS H
arperaTuBHas YCTOWYHBOCTH B
JIUCTIEPCHBIX CHCTEMaX.
ONeKTpOoIUTHAS KOaryJsius
30JICH.

OIIK-3

VYeTHBIi onpoc

JucnepcHbie CHUCTEMBI.
Crpoenne  mumemabl. JLp.
«CriocoObl MOJy4YeHHsS M OYUCT-
KU KOJJIOUJIHBIX PACTBOPOBY.

[1K-27

Kontponbnas padora/
nmaboparopHas pabora

YcroituuBocTh  AMCHEPCHBIX
cuctreM. JLp. "DrnexrponurHas
KOaryJisiust 30Jei".

[1K-27

KonTponbnas pabora/
nmaboparopHas pabora

Onucanue nokaszarejied 1 KpuTepueB OLEHUBAHUA KOMIIETEHIMH 10 JUCHUILINHE
«Du3ryecKas U KOJUIOUIHAS XUMHUA» HA Pa3JIMYHBIX dTanax ux popmupoBaHus,
ONMCAHUE IIKAJ OLCHUBAHMS

Tabmuma 4
Kon [Inanupyemblie [Tokazarenu ¥ KpUTEpUN OLIEHWBAHUS PE3YJIbTATOB 00YUEHHUS
KOMIIETEHIIN pe3yIbTaThl HIKE ITOPOTOBBIN MIPOJIBUHYTHIN BBICOKHI
U, 3TaIlbl o0yueHus IIOPOTrOBOTO YPOBEHb YPOBEHB YPOBEHB
OCBOEHUS YpOBHS (yaoBineTBOpUT (xoporo) (oTaM4HO)
KOMIIETEHIIH (HeynoBneTBOp €IIbHO)

u UTEIIHLHO)

1 2 3 4 5 6
OIlIK-3, 3HAET: oOyyvaroruiicss | oOyJaroruiicss | oOyJaronuiicss | oOyJaronuics
3 Kypc HE 3HaeT JEMOHCTPHUPYE | IEMOHCTPUPYE | JEMOHCTPHUPYE

3HAYUTENBbHON | T 3HAHUSA T 3HaHUE T 3HaHUE
4acTH TOJIBKO MaTepuaia, He | Marepuana
MPOrPaMMHOTO | OCHOBHOTO JIOTTYCKaeT (bynnamenran
MaTepuaia, MaTepuasa, HO | CYIIECTBEHHBI | bHBIE pa3Jelibl




TJI0XO HE 3HaeT X HETOYHOCTEH | puznueckon u
OPUEHTUPYETC | ETAJIEH, KOJUTOUJTHOM
s B MaTepuaiue | JOMyCKaeT XUMUH,
(byHnameHTan | HETOYHOCTH, METO/bI U
bHBIC PA3JENbl | JOMYCKAeT cpencTBa
(u3NYECKON 1 | HETOYHOCTHU B XUMHUYECKOIO
KOJUIOUTHOM (hopMyIHpOBK HCCIeA0BaHUS
XUMUH, ax, HapyIaer BELIECTB U UX
METO/BbI U JIOTUYECKYIO [peBpaICHHIA)
cpencraa IIOCJIEZI0BATEN , IPAKTUKHU
XUMHUYECKOTO | BHOCTb B MIPUMEHEHUS
UCCIIEIOBaHUs | U3JI0KEHUH MaTepuaa,
BEILECTB U UX | IPOrPAMMHOTIO HCYEPIBIBAOI]
MpeBpalleHui) | MaTepuaia e
, HE 3HaeT MIOCJIEI0BATEN
MPAKTHKY bHO, YETKO U
MIPUMEHEHUS JIOTUYHO
Marepuaia, M3J1araeT
JOTyCKaeT Marepua,
CYLIECTBEHHbIE XOpOLLIO
OLINOKHU OPUEHTUPYETC
s B MaTepuale,
HE
3aTpyaHSAETCS
C OTBETOM IIpH
BUJIOM3MEHEHU
Y 3aJIaHAN
yMeeT: HE ymeeT B LIEJIOM B LIEJIOM copmMupoBaH
HCIIOJIb30BaTh | YCIEIIHOE, HO | YCIIEIHOE, HO | HOE YMEHHUE
METO/IbI U HE CUCTEMHOE | cojepiKalliue (ompenensaTh
MIPUEMBI yMEHUE OTJIENIbHbIE U3MEHEHHUS
(ompenensaTh (ompenensiTh npo0ebl, KOHIICHTpAIUi
N3MEHEHHUS WU3MEHEHUs YMEHHE , KHUCIIOTHOCTH,
KOHIICHTpALUil | KOHIEHTpaluii | (OmpeaessTh BSI3KOCTHU
, KUCIIOTHOCTH, | , KHCJIOTHOCTH, | U3MEHEHUS pacTBOpOB IIpU
BSI3KOCTH BSI3KOCTH KOHIEHTpAlui | MPOTEKaHUU
pPacTBOPOB IIPU | PaCTBOPOB IIPH | , KUCJIOTHOCTH, | IIPOLIECCOB,
MIPOTEKaHUU MIPOTEKAHUU BA3KOCTH MIPOBOJIUTH
IIPOLIECCOB, IIPOLIECCOB, pacTBOPOB IIPH | OUUCTKY
MPOBOJIUTH MIPOBOJUTD IPOTEKaHUU BELIECTB B
OUYUCTKY OUHUCTKY IIPOLIECCOB, 1a00paTOPHBIX
BELIECTB B BELIECTB B MIPOBOJUTH YCIIOBUSIX),
nabopaTOPHBIX | TAOOPATOPHBIX | OUHUCTKY UCIIOJIB3YS
YCIIOBUSIX), YCIIOBUSIX), BEIIIECTB B COBPEMEHHBIE
JOITyCKaeT HCIIOJIB3YS 71a00paTOPHBIX | METOJBI U
CYILIECTBEHHBIE | COBPEMEHHBIE | YCIIOBHSIX), MOoKa3aTesn
OLINOKH, METO/IbI U HCIIOJNIB3YS TaKOM! OLIEHKH
HEYBEPEHHO, C | MOKa3aTeln COBPEMEHHBIE
00JIbIIUMU OLICHKHU METOBI U
3aTpyJHEHUSM | (TECTUPOBAHHE | IMOKA3aTEIN
U BBIMOJHSET | , KOHTPOJbHAsl | TAaKOH OLIEHKH
caMmocTosTenb | paboTa,
HYI0 padory, YCTHBIH OITpOC,
OOJIBIIMHCTBO | JTOKJIa)




3aJIaHuMH,

MIPEeIyCMOTPEH
HBIX
IpOrpaMMon
JTUCIUILTAHBL,
HE BBITIOJTHCHO

BJIajIeeT oOyJaromuiicss | B LIEJIOM B 1[EJIOM YCIENTHOE U
HABBIKAMU: HE BJIaJIeeT YCIICITHOE, HO | YCIENIHOE, HO | CUCTEMHOE

HaBbIKaMU HE CUCTEMHOE | cojepikalee BJIaJICHUE
OIICHKHU BIIQJICHUC OT/ICTbHBIE HaBBIKaMU
JTAHHBIX HaBbIKaMU npoOesibl UM | OLEHKH
pE3yIbTaToB OIICHKU COTPOBOXKAAKD | JIAHHBIX
(TexHHKOMK JTAHHBIX nieecs pe3yNIbTaToB
BBITIOJTHEHUS pe3yIIbTaTOB OTJICITbHBIMU (TexHUKOI
XUMHYECKHX (TexHHKOMK omnoKaMu BBITIOJTHEHUS
1a00paTOPHBIX | BBIMOJTHCHHUS BJIQJICHUC XUMHYECKHX
oreparuii, XUMHYECKHX HaBbIKAMU 1abopaTOPHBIX
METOJIaMHU 1a00paTOPHBIX | OLICHKH oTIeparyii,
OTpezeNieHus] | ONepaluid, TAHHBIX METOJIaMHU
KOHIIEHTPAIUN | METOAAMH pe3yJIbTaTOB OTIpeICTICHUS
B pacTBOpax, onpezenacHuss | (TEXHUKON KOHIEHTpalun
METOJIaMHU KOHIICHTPAIIUH | BBITTOJIHEHUS B pacTBOpax,
OLICHKHU B PacTBOpAX, XUMHYECKHUX MeTOJIaMHU
CBOWCTB CHIPbS | METOJIaMHU 71a00paTOPHBIX | OLIEHKH
U IPOAYKIMH | OLIEHKH oreparuii, CBOWMCTB CBHIpbA
MUTAHUA), CBOWCTB CHIPbS | METOJaMHU Y IPOIYKIIHH
JIOTYCKaeT Y IPOAYKIIMK | ONPE/ICIICHHs | TUTAHUS)
CYIIECTBEHHBIC | TUTAHMU) KOHIICHTpAIUH
OIIMOKH, C B PacTBOpAx,
OOJIBIITMU METOJaMHU
3aTpyTHEHUSIM OILICHKHU
Y BBITIOJTHSET CBOWCTB CHIPbS
CaMOCTOSITEINb U IPOAYKIIUU
HyI0 pabory, TUTaHKSA)
OOJIBIIMHCTBO
MIPETyCMOTPEH
HBIX
IpOrpaMMOn
JTUCIUTLTAHBI
HE BBIITOJTHCHO

I1K-27, 3HaeT: oOydaromuiicss | oOydaromuiics | oOydaronuiics | oOydaromuncs

3 Kypc HE 3HaeT JIEMOHCTPHUPYE | TEMOHCTPUPYE | JEMOHCTPUPYE
3HAYUTENBHON | T 3HAHUA T 3HaHUE T 3HaHUE
YacTH TOJIBKO MaTepuaia, He | Marepuala
MPOrPaMMHOTO | OCHOBHOTO JOTTYCKaeT (ocHOBBI
MaTepuaa, MaTepuaia, HO | CYIIECTBEHHBI | XHMHYECKOM
TJI0XO0 HE 3HaeT X HETOYHOCTEH | TepMOJUHAMU
OPUEHTUPYETC | JIETAJIEH, KU,
s B MaTepuasne | JIOMmycKaer TePMOJUHAMU
(ocHOBBI HETOYHOCTH, YeCcKue
XUMHYECKON JIOIyCKAeT CBONCTBA
TEPMOJMHAMH | HETOYHOCTH B PacTBOpPOB;
KU, (bopMyIHUpOBK TOHSITHS
TEPMOJMHAMH | ax, HApYyIIaeT XUMHUECKON




YecKue JIOTUYECKYIO KUHETUKU U
CBOICTBa MocIe0BaTeN Karanmsa, B
pPacTBOpPOB; BHOCTD B YaCTHOCTH,
TOHSITHS U3II0)KEHU U (bepMeHTaTUBH
XUMHUYECKOU MPOrPaMMHOTO Oro; OCHOBHbBIE
KHUHETUKH U MaTepuaia TOHSITHS
KarTajausa, B MTOBEPXHOCTHBI
YaCTHOCTH, X SIBJICHUM
(dhepMeHTaTUBH (amcopOmus,
0r0; OCHOBHBIC MMOBEPXHOCTHO
MOHSTUS € HaTsDKEHUe,
MTOBEPXHOCTHBI CMauMBaHUE U
X SIBJICHUU pacTtekaHue),
(amcopOmws, 0COOCHHOCTH
MOBEPXHOCTHO u
¢ HaTsDKEHUE, XapaKTePUCTH
CMa4MBaHUE U KU
pacTeKaHue), JUCTIEPCHBIX
0COOCHHOCTHU CHCTEM),
u MIPAKTUKU
XapaKTepUCTH MPUMEHEHUS
KH MaTepuaa,
JUCTIEPCHBIX MCYEPIBIBAOII
CUCTEM), HE eun
3HaeT moce0BaTesn
MIPAKTHKY BHO, YETKO U
MIPUMCHCHHUS JIOTUYIHO
MaTepuana, u3naraer
JIOITYCKaeT MaTepua,
CYIIIECTBEHHBIC XOpOIIIO
OIIMOKHU OPHUEHTUPYETC
s B MaTepuare,
HE
3aTpyaHSETCS
C OTBETOM IIPH
BUJIOM3MEHEHHU
Y 3aJ]aHUI
yMeeT: HE yMeeT B IIEJIOM B IEJIOM chopMupoBaH
UCIONIb30BaTh | YCIEIIHOE, HO | YCHEIIHOE, HO | HOE€ YMEHHE
METOJTbI U HE CHCTEMHOE | COfepKaliue (ompenensTh
MIPUEMBbI yMEHHE OTJIeIbHbIE ¢buznko-
(ompenensTh (ompenensTh pooeIIH, XUMHUYECKHE
¢buznko- ¢buzuko- yYMEHHE MOKa3aTen
XUMHYECKHE XUMHYECKHE (onpenensTh HCCIIeTyeMbIX
MOKa3aTeH MOKa3aTeH busnKo- CUCTEM:
UCCIIETyeMbIX | UCCIEIYEMBIX | XUMUYECKUE BEJTMYUHBI
CUCTEM: CUCTEM: MTOKa3aTeIH KHCIIOTHOCTH
BEJIMYMHBI BEJIMYUHBI uccienyembix | (pH),
KHCIIOTHOCTH | KUCIIOTHOCTH | CHCTEM: BSI3KOCTH,
(pH), (pH), BEJIMYHUHBI ITOBEPXHOCTHO
BSI3KOCTH, BSI3KOCTH, KHCIIOTHOCTH | TO HATSDKEHUS,
MOBEPXHOCTHO | moBepxHOCTHO | (pH), MIPOU3BOIUTH
IO HATSOKCHHSI, | TO HATSHKEHUS, | BA3KOCTH, pacdeTsl
MPOU3BOJUTH | MPOU3BOJUTH | IOBEPXHOCTHO | KOHIICHTPAIIUU
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pacueTsl pacueTsl r'0 HATSDKEHHS, | paCTBOPOB),
KOHIIGHTPAllUU | KOHUEHTpAUu | MPOU3BOAUTH | UCIOJB3YS
pacTBOpOB), PacTBOpPOB), pacueTsl COBPEMEHHBIE
JIOITYCKaeT UCIIONb3Ys KOHLIGHTPAIlUU | METOJIbI U
CYIIIECTBEHHbBIC | COBPEMEHHBIC | PACTBOPOB), MOKa3aTeu
OINOKH, METO/bI U UCIIOJIb3YsI TaKOM OLIEHKHU
HEYBEPEHHO, C | MOKa3aTean COBpEMEHHBIE
OOJBIITUMU OIICHKU METO/bI U
3aTpyJHEHHUSIM | (TECTHpOBaHHUE | MOKa3aTeslu
Y BBITIOJIHSIET | , KOHTPOJbHASL | TAaKOM OLICHKHU
camocrosTens | pabora,
HYIO paboTy, YCTHBIH OIIpoC,
OOJIBIIMHCTBO | JOKJIA.)
3aJIaHUi,
MpeyCMOTPEH
HBIX
porpaMmon
JACUUTLTAHBI,
HE BBINOJIHEHO
BJIaJeeT oOyyaromuiics | B LEJIOM B LIEJIOM YCIELIHOE U
HABBIKAMU: HE BIaJeeT YCHEIIHOE, HO | YCHEIIHOE, HO | CUCTEMHOE
HaBBIKAMHU HE CUCTEMHOE | CojeprKallee BJIa/ICHUE
OILICHKH BIIaJICHUE OTJICIbHbBIE HaBbIKAMU
JTAHHBIX HaBBIKAMHU npoOesIbl UJU | OLICHKHU
pe3yIbTaToOB OILICHKH COMPOBOXKAAID | JaHHBIX
(MeTomamu JTAHHBIX nieecst pE3yJIbTaTOB
UCCIIEIOBaHMS | PE3yJbTAaTOB OTJICTIbHBIMU (MeTomamu
¢busuKo- (MeTomamu omuOKamMu HCCIIEIOBAHUS
XUMHUYECKUX UCCIIE0OBAHUS | BIaJCHUE ¢buzuko-
CBOMCTB ¢busuKo- HaBBIKAMH XUMHUYECKUX
CHUCTEM C XUMHUYECKUX OIICHKH CBOMCTB
[EITBI0 CBOMCTB JTAHHBIX CHCTEM C
aHajau3a u CHUCTEM C pEe3ynbTaTOB LEJbIO
pPEryJIMpoBaHU | LIEJIBIO (mMeTomamu aHaiu3a u
s aHanu3a u UCCJIEIOBAHMS | PETYJIUPOBAHU
TEXHOJIOTHYEC | PETYJIUPOBaHU | (UBHKO- s
KUM o XUMUYECKHUX TEXHOJIOTHYEC
IPOLIECCOM), TEXHOJIOTHYEC | CBOMCTB KUM
JIOTTyCKaeT KUM CUCTEM C MPOIIECCOM)
CYIIECTBEHHBIE | MPOIECCOM) LEJbI0
omuoKH, ¢ aHaiu3a u
OOJBITUMU peryaupoBaHu
3aTpyIHEHUSIM o
Y BBITIOJIHSIET TEXHOJIOTHYEC
CaMOCTOSITENb KHM
HYIO paboTy, IPOIIECCOM)
OOJBIITUHCTBO
MPEeAYyCMOTPEH
HBIX
IIporpaMmoin
JACITATIITAHBI

HEC BBIIIOJIHCHO
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3. TunoBble KOHTPOJIbHBbIE 32/IaHNUSI WA MHbIe MaTepPHAJIbI, HEOOX0AUMbIe ISl
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHIUIl B MpoLecce 0CBOCHUS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. KontpoJibHble padoThl

J{nst 3aKkperieHHs HaBBIKOB PEILICHHS 3aJad MO0 TeMaM pPa3leioB IUCIUILIMHBI
IPOBOJUTCS ayIUTOPHAsI MUChbMEHHAsl KOHTPOJIbHASI (CaMOCTOsITeNIbHAS) padoTa.

Tema: OcHOBBI XUMUYeCKO#i TepMoanHAMUKH (14 BapraHTOB)
BapuanT 2
1. s nexoropoit peakuuu AH = 100 xJIx/Momb, a A4S" = 40 Jx/(K-monb). Ipu
KAKOM TEMIIEpaType yCTaHOBMTCsA paBHOBecue, eciu AH u AS  or Temmeparypsl He
3aBUCST?
2. Vcnonb3ys TaOMYHbBIC 3HAYCHUS CTAaHAAPTHBIX TEIUIOT 00pa30BaHUsS BEIIECTB

(AH®gp), paccunTaiite TeruioBor apdext (AH% ) cremyromeil XuMIHIeCKON peaKIiH:
2CH4(F):C2H2(r)+3H2(r)

Tema: TepmoaunaMnyeckue cBOMCTBA pacTBOPOB (14 BapuaHTOB)
Bapuanrt 1
1. Paccumuraiite ocmotuueckoe nasienue 0,01 M BomHoro pactBopa cyibdara
HaTpus npu temreparype 300 K, ecnu crenens qucconuaruu Na,SO4 pana 0,88.
2. laBnenue napa Bojbl mpu 25 °C cocraBnser 3167 [la. Beruncnure naBieHue
napa pactBopa, cojaepxamero 90 r rioko3sl B 450 T BOABL.

Tema: IloBepXxHOCTHOE HATsIZKEeHUe sKuAKOcTeil (12 BapuaHTOB)
Bapuanrt 1

1. HaiiTu NOBEpXHOCTHOE HATSKEHHUE pacTBOpa OYTUIOBOTO CIUPTA, UMEIOIIETO
mwiotHocTh 0,9 T/cM®, ecnu w3 cramarmomerpa BeITekaeT 250 kamens pactBopa u 120
Karneab Boabl (IWIOTHOCTH Bomabl 1 r/cM®). ITIOBEPXHOCTHOE HATSKEHUE BOIBI PABHO
72,75-107 H/m.

2. Ompenenure ajacopOIMI0O TIPH PACTBOPEHUHM B BOJAC alleTOHA, €CIu
KOHIICHTpAlUsl aleToHa B BoAe — 29 I/, MOBEPXHOCTHOE HATSKEHHE pPAcTBOpAa —
59,4-10° H/m, moBepXHOCTHOE HaTsbxeHue Boasl — 73,4910 H/m, Temmeparypa 15 C.

Tema: lucnepcHslie cucrembl. CTpoeHue MmunesLibl (12 BapuaHToB)
Bapuanr 1
1. HanumwMre cxeMy CTpOEHHUS MUIIEIUIBI Cyib(ara Oapusi, MOJy4darolerocs mpu
B3aMMOJIEUCTBHUM XJI0pUIa Oapusi ¢ HEKOTOPHIM U30BITKOM CyJb(dara HaTpHsl.
2. VYKaxuTe K KaKOMY 3JIEKTPOJY IOJKHBI JBUTAThCS YaCTUIBI THAPOKCHIA
aNIOMUHUA, oOpasyloluecs TMpU TUIPOJIU3E XJopuaa amtoMUHUS. [IpUHATH, 4TO
TUAPOJIN3 TIPOTEKAET HETOIHO.

Tema: YcroiiunBocTs AucnepcHbix cucreM. Koaryasimus (11 BapuanToB)
Bapuanr 1
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1. Kaxkoro snextponuta - cynbhara HATpUs WM HUTpPATa KaIbIHS CIEAYyEeT
100aBUTH OOJIBIIIE, YTOOBI MPOM3OIIIA KOATYJSAIUS THAPO30Js Cylb(uaa MBIIIbIKA,
CTaOMITM3UPOBAHHOTO CEPOBOIOPOIOM?

2.Ilopor KoaryaslMd HEKOTOporo 3ois8 paseH 3,75-1072 kr-sks/m°. Kakoii
00BbeM pacTBOpa Cyinb(aTa HATpUs, KOHLEHTpauusi Kortoporo pasHa 0,01kr-sks/m>,
HYXHO B34Tb s Koaryasiuu 1,8-10° M3 30mma?

3.2. CuTyaumoHHbIe 3a1a4M

[lo mucuurmuae «®Pu3znueckass W KOJUIOMJHAS XUMHUS» TPEIyCMOTPEHO
MPOBEJICHUE CUTYAIIMOHHBIX 3a/1ad.

CuTyanlMoHHBIE 3a7laud pPAacCMATPUBAIOTCS KaK KOHTPOJIb YCIIEBAEMOCTH U
MPOBOAMUTCS TOCJIE W3YyYEHUS OMNPENCICHHbIX TeM JuciumuinHel. OObeM OaHka
CUTYaIlMOHHBIX 33/1a4: Ha Kaxayto Temy no 10 3amay.

Ilpumepvr cumyayuonuvix 3a0au.

e Tema «/neanbHble U peaIbHBIE PACTBOPBI»

Muorue u3 Bac 3HAIOT, 4YTO B COCTaB >KUJKOCTEH, MPeIOTBPAIAIOIINX
3aMep3aHue BOJIbI B PaInaToOpe — aHTU(PPU30B — BXOAST MHOTOATOMHBIE CITUPTHI, Yalle
BCEro ATUJICHTIIMKONL. Paccumtaiite ckonbko rpamMm sTuiieHriaukons CoHa(OH),
HeoOxoaumo pacTBoputh B 500 r Boasl (KHz0 = 1,86 rpam-Kr/mMomib) A MOJIy4CHUS
pacTtBopa, 3amep3atoiero mpu -37,2 °C.

e Tema «KnHeTHKa XUMHYECKUX PEAKLIHI

B3anmopeiicteue NO co CBOOOTHBIM KHCIOPOAOM MPHBOAUT K 0OOpa30BAHUIO

BBICOKOTOKCHYHOTO auokcuaa a3zoTa NO,, xoTs 3Ta peakmus B (U3HOJOTHUECKHUX
YCIOBUSX TMPOTEKAeT MEIJIECHHO W Tpu Hu3kux KoHueHtpausx NO He wurpaer
CYIIIECTBEHHOW POJIM B TOKCUYECKOM TMOBPEXKICHUU KIIETOK, HO, OJHAKO MATOTEHHBIC
3¢ (}eKTh pe3ko BO3paCTalOT MpHU ero runeprnpoaykiuuu. OnpeneauTe, BO CKOIBKO pa3
BO3pacTaeT CKOpoCTh B3ammonaeicTBusi okcumaa azora (II) ¢ kuciaopomom 2NO + O, =
2NO; ipu yBenmMueHN JaBJICHUS B CMECH UCXOIHBIX TA30B B JIBa pasa.

e Tema « MUKpOreTepOreHHbIE CUCTEMbBD»

JlobGaBnisisi B AMCHEPCHYIO CHCTEMY TOT WIM WHOW THIl CTa0MiIM3aTopa
(amympratopa), MOKHO 3a7aTh TUI dSMyJIbcuu. Kakoro tuma oOpasyercs SMysbCusi U3
BOJIbI M OJIMBKOBOI'O Macja IPU HCHOJIb30BAaHWHU B KA4ECTBE AMYJIbraTopa SIMYHOTO
oenka?

e Tema «PactBOopst BMC»

MonekynspHas Macca - BaKHAA XapaKTEePUCTUKA BCSIKOT'O
BBICOKOMOJIEKYJIIPHOTO COEIMHEHMS, 00YCIOBIMBAIOIIAs BCE OCHOBHBIE €r0 CBOMCTBA.
[Tockonbky B mpouecce mnonyuenus BMC o00pa3yroTcss cMecu TOJMMEPOB C
pa3JIMYHBIMUA JJIMHAMM LENEH, a, CIEA0BATEIIbHO, W C PAa3JIUYHOU MOJIEKYJISIPHOU
Maccoi (CMeCH MOJUMEProMOJIOTOB), MPUXOJIUTCS TOBOPUTH O HEKOTOPOH cpeaHein
MOJIEKYJISIpHOM Macce. [ns ompeneneHuss MoJieKysisspHod Mmaccel BMC mpuMeHHMBI
BHCKO3UMETPUYECKUN MeToa U Jp. Paccunraiite MosekysipHyto Maccy oOpasia, eciu

YPaBHEHHE JJIsI pACTBOPA MOJUCTUPOJIA B TOIYOJIE UMEET CICAYOIIUNA BUIL:
[#] = 0,105 =1,7-10"°- M0

3.3. JlabopaTopHas padoTa
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JlaGopaTopHass paboTa HampaBlicHa Ha YIJIYOJICHHE W 3aKpeIliecHue 3HaHWMH,
NPAKTUYCCKUX HABBIKOB, OBJIAJICHUE COBPEMECHHOW METOJMKOM W  TEXHHKOH
DKCIICPUMEHTa B  COOTBETCTBHM C  KBaJM(DHUKAIMOHHOW  XapaKTEPUCTHUKOMN
00yyJaroIerocs.

TemaTnka J71a0OpaTOPHBIX pabOT YCTAHABIMBACTCS B COOTBETCTBHH  CO
CTPYKTYPOH U coepKaHueM pabodeii mporpaMMbl y4eOHOU TUCIIUIIIAHEI.

Ilepeuenv mem nabopamopmwvix pabom:

1. OmnpeneneHue TEIIOBOM MOCTOSIHHOW KAJIOPUMETPA MO TEIUIOTE PACTBOPEHHUS
BEILIECTBA.

2. OmnpeneneHre TEMIOTHI paCTBOPEHUS XOPOILIO paCTBOPUMOM COJIH.

3. B3anMHas pacTBOPUMOCTbH >KUJKOCTEH B JIBYXKOMIIOHEHTHOW CHCTEME (PEHOJI-
BOJA.
Onpenenenne pH pacTBOpa NOTEHIMOMETPUYECKUM METOOM.
AncopOuus U3 pacTBOPOB HA TBEPABIX aJICOPOCHTAX.
IToBEpXHOCTHOE HATSHKEHUE JKUIKOCTEH.
CriocoObl MOJTy4YeHUs. U OYUCTKU KOJIJIOUTHBIX PaCTBOPOB.
Omnpenenenre KOHIEHTpAUU 30J1ei (POTOKOIOPUMETPUUECKUM METOIOM.
DNEKTPOJINTHAS KOATYJISALMS 30JICH.

10 [TonydeHne yCTOMYMBBIX SMYJIBCUU U TIEH.

11. Onpenenenne Bsa3kocTu pactBopoB BMC.

12. I'enu u ux cBoiictBa. Onpezaenenue crenenn Hadyxanus BMC.

JlaGopatopHble pabOThl BBIMOIHSAIOTCS B COOTBETCTBUU C MeETOIMYECKUMHU
YKa3aHUSIMUA IO BBIIIOJIHEHUIO JIA0OPATOPHBIX padOT MO JUCHUIUIMHE «DPu3nyeckas u
KOJUIOUHASL XUMUS.

©.°°.\‘.C”.U":'>

3.4. IIpomexyTOUHAS] ATTECTAIUS

B cooTBeTcTBUMM C y4eOHBIM IIJIAHOM [0 HampaBieHHi0 NoarotoBku 19.03.03
[TpoaykThl NMUTaHUS KUBOTHOTO MPOUCXOKICHHS BUJ NMPOMEXKYTOUYHOM aTTeCTalluU —
3a4er.

[lear TPOMEXYTOUHOM aTTecTalMi OOYYAIOIIMXCS SIBJISETCS KOMIUJIEKCHAS H
OOBEKTHBHAsI OIICHKA Ka4yeCTBAa YCBOCHHMS HMMH TEOPETHUYECKHX 3HAHUM, yMEHUS
CHUHTE3UPOBAThH MOJYYCHHBIC 3HAHUS U IPUMEHATh UX K PEIICHUIO MPAKTUYECKUX 3a/1a4
IIPU OCBOCHUM OCHOBHOM 0OO0pa3oBaTeIbHOW MPOrpaMMbl BBICIIETO OOpa3oBaHUs 3a
ONPEAECICHHBIN NEPUO.

TemaTuka BOIIPOCOB, BLIHOCUMbIX HA 3a4€T

1. OcHoBHBIE MTOHSTHS XUMHAYECKOU TEPMOJUHAMHUKHU. Turnbl
TEPMOJAUHAMHUYECKUX cucTeM. [lapameTpbl COCTOSIHHS 3aBUCUMBIE U HE3aBHUCHMBIE.
Turbl TEPMOJUHAMUYECKUX IIPOLIECCOB (oObpatumsle, HEoOpaTUMebIe,

CaMOIIPOU3BOJIbHBIE, HECAMOIIPOU3BOJILHBIE).

2. Baytpennss sHeprusi cuctembl. Temmora u pabora Kak (GopMbI Tepeaadu
BHYTPEHHEU DHEPIUU.

3. CymHocTth U (popmynupoBku | Hadana tepmomauHamuiku. Pacuer TemnoTel u
paboThI B TIpoIeccax pa3InuHbIX TUTIOB.
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4. TennoeMKOCTh ~ TEPMOAMHAMHUYECKON  cucTeMbl.  TemnoeMKoCTh  Mpu
NOCTOSIHHOM JIaBJIGHUM M 00beme. PacyeT TemiaoTel M300apHOTO W H30XOPHOTO
IIPOIIECCOB.

5. 3akoH ['ecca u cnencTBus U3 Hero. PacyeT TemioBbiX 3PPEKTOB XUMUYECKUX
peakiuii 1 PU3NKO-XMMUYECKUX MPOIECCOB.

6. 3aBUCUMOCTH TEIIOBOro 3(pdekra peakuu oT Temneparypsl. 3akoH Kupxroda
B A depeHnraIbHoi U HHTETPpaIbHOU (hopMme.

7. Ilonsitue suTponuu. CTaTUCTUYECKOE TOJIKOBAHHME YHTPOINUMU. DHTPOMUS KaK
KpUTEPHUI CaMONPOU3BOJIBHOIO TEUEHHMSI POLECCA B U30JIMPOBAHHBIX CUCTEMAX.

8. ®opmynuposku || Hayana TepMOAMHAMUKH, €TO CTATUCTHUYECKOE TOJIKOBAHUE.
Pacuer wW3MeHEHUs SHTpPONMH B MpPOLECCaX pPa3IMYHbIX THUHOB. OObeINHEHHOE
ypaBHenue | u |l Hauana TepMoAMHAMUKH.

9. CBobonnas sneprus ['m66ca u I'enpmronbua. HampaBneHHOCTh MPOIECCOB B
3aKPBITBIX CHUCTEMAX.

10. OrpannyeHHass pacTBOPUMOCTb. B3auMHas pacTBOPUMOCTh XKHUAKOCTEH B
JBYXKOMIIOHEHTHOM CUCTEME.

11. UneanwsHble U peanbHbie pacTBOPHI. [lepBriii 3akoH Pays.

12. Temnepatrypa 3amep3aHusi M KWUIEHHUA pacTBopoB. Kpuockomus u
70yIMOCKONUS KaK METO/IbI OIIPEIEICHHS] MOJIEKYJIIPHON MacChl BELIECTBA.

13. OcmoTtnueckoe maBinenue. 3akoH Bant-I'odda. M3oToHMUYECKHE pacTBOPEHI.
N3oronnyeckuii KO3 PpUIIEHT.

14. Tunbl KOHCTAaHT PABHOBECHS ISl PEAKUUN MEXIYy HACATbHBIMU Ta3aMu M
CBSA3b MEXIY HUMHU.

15. YpaBHEeHHE H30TEpPMbl XMMHUYECKON peakuuu. TepMoIuHaMHuecKas Teopus
XUMHUYECKOTO cpoacTBa. CBsA3b KOHCTAHThl PAaBHOBECHS C W3MEHEHHEM H300apHO-
M30TEPMUYECKOT0 OTEHIINAIA PEAKIIUH.

16. YpaBHeHust u300apbl U U30XOPbl XUMUYECKOU peakiuu. BriusHue naBieHus
Ha KOHCTaHTYy XUMHUYECKOTIO PAaBHOBECHSI.

17. OcHOBHBIE MOHATUS XUMUYECKOW KMHETHKHU: CKOPOCTh PEaKIIMU U KOHCTAHTa
CKOPOCTH, UX (PU3NYECKHUI CMBICT U (PAKTOPBI, ONpenestonme ux seanuuny. [Hopsmox
Y MOJIEKYJISIPHOCTh PEAKIIHH.

18. ®opmasibHasi KMHETUKA. YPAaBHEHUS PEAKIIMI MEPBOTO W BTOPOTO MOPSIIKA.
Bpewms nonynpeBpaiieHusl.

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

20. Teopuss  snekTponuTudecko  aucconuanuu. CuibHble U cialble
ANeKTpoJauThl. CBsI3b KOHCTAHTHI W CTENEHW JUCCOLMAIMU. 3aKOH pa3BEACHUS
OcTBajpaa.

21. DneKTponpoOBOAHOCTh  BJEKTPOJIUTOB.  YJeldbHasi W SKBUBAJICHTHAas
AIEKTPOIPOBOIHOCTE. [IepeHoc NOHOB M Yucia nepexoca.

22. PocT ynenbHON MOBEPXHOCTU C YMEHBIIIEHUEM Pa3MEepOB YaCTHIL IUCIIEPCHOM
¢a3pl. CBOOOMHAS TOBEpXHOCTHAS dHEprus. Kiaccudukarys moOBEpXHOCTHBIX SIBICHUH.

23. llonsitust amcopOumu, aacopbeHt, aacopbar, aecopOmms. AncopOmmsi Ha
IJIAJIKUX TIOBEPXHOCTSIX U MOPUCTBIX aICOPOCHTAX.

24. Ancopbrmst Ha TBepAbIX afcopOeHTax. dusmueckas W XUMHYECKas
azcopOuus. AnacopOriys Ha TpaHuile “TBepoe Tesio — ra3”. YpaBHeHue DpeitHaiuxa.
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25. AncopOius Ha rpaHulle “TBEpAOE TeJO - pacTBOP”. MexaHu3m, 0COOEHHOCTH,
npumepbl. Buasl n3otepm.

26. @akTOopHI, BIUSIOIIME HA a7COPOIIMIO U3 PaCTBOPOB.

27. Ancopbuust aiexkTponuToB. KaTHOHUTHI, aHMOHUTHL. MexaHu3Mm ajcopOoruu
AJIEKTPOJIUTOB.

28. O6MeHHas ajacopOuus JIeKTPoauToB. [Ipumepsl, MpuMEHEHHE.

29. Kanwmnsipaast agcopOums.

30. IlorsiTHE  TOBEpXHOCTHOTO  HATsDKeHHs.  (DakTophbl, BAMSIONIME  HA
MMOBEPXHOCTHOE HATSHKEHHUE.

31. IloBepxHocTHO-akTHBHBIE BemiecTBa (ITAB). Mexanm3sm ux JeHCTBUA.
Knaccudukanus [TAB. Ilpumepsl. AncopOius Ha rpaHule “KUAKOCTH - ra3z”. [IpaBuio
Tpay0e, ypaBHenue LlInmkosckoro. M3orepma I'nb6ca.

32. MexdaszHoe moBEepXHOCTHOE HaTsokeHue. Koresus u aaresusi.

33. YcioBust pacTekaHusl OKUJIKOCTH 1O ToOBepxHOcTH. KpaeBoit  yron
cmaunBanud. ['uapodoOHbIe U TUIPOPUIbHBIE TOBEPXHOCTH.

34.Yto wHa3pIBaeTCa AMCHEPCHOM cuctemoi, (aszoit, cpemnoit? IIpumepsi.
Knaccudukanus AUCHEPCHBIX CHUCTEM IO CTENEHU JUCIEPCHOCTH W arperaTHoMy
COCTOSIHUIO (ha3bl U CPEIbI.

35. CriocoObI MOTyYeHUsI TUCTIEPCHBIX CUCTEM.

36. CiocoObl  OYMCTKM JAMCIEPCHBIX  cUcTeM. Jluanmus, SIeKTpoAHnaius,
yIbTpa(rIbTpaLus.

37. YcinoBust 00pa3oBaHUS KOJUTOMAHBIX cHCTeM. OCOOEHHOCTH KOJIJIOWTHOTO
cocTosiHuA. CTpOEHHE KOJUIOMIHON YaCTULbI. 3aps]l TPaHyJIbl 1 MULICIUIBI.

38. DnekTpuyecKue CBOWMCTBA KOJJIOWMIOB: 3JEKTpodope3, 3IEKTPOOCMOC,
MOTEHIMAJ MPOTEKAHUS U OCEIaHMUS.

39. DKcnepuMeHTaIbHOE OTpeiesieHre 3HaKa 3apsiaa KOJUIOUIHBIX YACTHII.

40. OnTuyeckue CBOWCTBA KOJUIOMJIHBIX pacTBOpoB. PaccenBanue cBera
KOJUIOuaMu, onanecienius. 3akoH Penes. Dddext Tunmans.

41. Tlornomenne cBeTa KoJulouaamu, 3akoH byrepa-JlamGepra-bepa. UYewm
onpenensercs okpacka komiouaos? [lomuxpomus.

42. Ku"etnueckasi M arperaTuBHasi yCTOWYMBOCTh KOJUTOMIHBIX PaCTBOPOB.

43. Tlonsitue Koarymsauuu. OnekTpoiuTHas koarymsmus. [lpasuno lyneie-
I'apau. [Topor koarynsunu.

44, MexaHu3M Koaryasiuuu (HEUTpaM3alMOHHBIA W KOHIICHTPAI[MOHHBIN).
[Ipumepsr.

45. 3anuTa KOJUIOMJIOB OT Koaryjsanuu. KojaudecTBeHHas OIEHKAa 3allUTHBIX
CBOMCTB pa3jN4HbIX BEIIECTB.

46. Cycnensuu. [Ipumeps, kinaccudukanusi CiocoObl OTYYEHUS.

47. CiocoObl OJIy4eHHs] YCTOMYMBBIX cycrnieH3ui. [Ipumepsl cTabuiin3aTopos.

48. Dmynbcuu: onpeeracHue, KiacCupuKarus, MpUuMephbI.

49. Tunbl smynbeuid. Kak onpenenuts TUI SIMYIbCUH SKCIIEPUMEHTABHO?

50. Tumbsl AMynbraTopoB, MeEXaHU3M CcTa0wiIu3anuu HMylbcuil. CBOMCTBa
Pa3TUYHBIX IMYIbraTopoB, ko3¢ dunuent ['JIb.

51. MuBepcust SMyIbCUH.

52. XapakTepucTHKa TIEHBI: TOJYy4YeHUE, CTPOCHHE, NpuMephl. [IpumeHeHue
TICHBI.
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53. Crabunm3zaropsl (meHooOpa3oBaTenu) pa3iu4HbIX TeH. KonaudecTBeHHbIE
XapaKTEPUCTUKHU NIEHBI (KPAaTHOCTh, YCTOMYUBOCTb, BSI3KOCTb).

54. Ilenoracurenu: ompeneneHue, MeXaHu3M JeUCTBuUs, Kiaccudukamus,
IPUMEPHI.

55. A3po3omnu: onpeseneHue, Moxy4eHue, MpuMephl.

56. CpoiicTBa  a’posoiieil:  cBeTopaccesHue, Ttepmodope3,  dorodopes,
3JIEKTPUYECKUE CBOMCTBA.

57. Onpenenenue, npumepsl, knaccudukamuss BMC (BBICOKOMOJICKYISIPHBIX
COEJIMHECHUM).

58. CxoxnctBo u paznuuane pactBopoB BMC ¢ ruapohoOHBIMU KOJUTOWIAMH.

59. Dnekrpuyeckue cBorictBa pactBopoB BMC. U3osnexTpuyeckas Touka.

60. PactBopumocts u HaOyxanme BMC. Craguum naOyxanwms. Temiora u
JaBJIeHUE HAOyXaHUS.

61. AnomainbHas BsizkocTh pacTBopoB BMC. 3akon HeroToHa.

62. 3aBUCUMOCTh BSI3KOCTH OT TEMIIEpaTypbl, JaBJICHUS, KOHIeHTpauuu, pH
Cpebl.

63. 'enmu u crynnu. @akTopsl refie- U CTyAHeoOpa3oBaHusl. MexaHus3M reje- u
CTyJIHEOOpa3oBaHUsl.

64. CpoiictBa renmeii u cryaHei. CrapeHue KOJJIOMAHBIX CHCTEM. SIBIeHUS
CHHEpPE3NCa U TUKCOTponuHU. Vcrionp30BaHue Teiel U CTyTHEM.

4. MeToguveckne MaTepUAaJibl, oNpeAe/siiolMe NpoueIypbl OLeHUBAHUS 3HAHMIA,
YMEHUii, HABBIKOB U (WJIN) ONBITA JeSITeJIbHOCTH, XapPaKTePU3yIIMX 3TANbl HX
(popmupoBanus

4.1 Ilpoueaypsbl OLleHUBAHUA 3HAHUI, YMEHUI, HABBIKOB
U (MJ1M) ONBITA AeATeJIbHOCTH

Kontponbs pesynbraTtoB 00yueHHs, OTaloB W ypoBHA (opMupoBaHUs
KOMIETEHIIUH 1o JucuuiuiniHe «Pusndeckas U KOJUIOUIHAS XUMHUS OCYIIECTBISETCS
yepe3 MPOBEJACHUE TEKYIIEro, BBIXOJHOIO KOHTPOJIEH U KOHTPOJISI CaMOCTOSITEIIbHOM
paboTHI.

®opMBI TEKYIIETO, MPOMEKYTOYHOTO M HTOTOBOI'O KOHTPOJS M KOHTPOJbHBIE
3aIaHus )1l TEKYIIEeTro KOHTPOJIsS pa3pabdarbiBatoTcs Kadeapoit, ucxoas u3 cnenuduku
JTUCLUUTUIMHBI, U YTBEPKIAIOTCS Ha 3aceaHuu KadeIphl.

4.2. Kputrepuu o1leHKM 3HAHMIA, YMeHH i, HABBIKOB M (WJIH) ONbITA 1€eATEJIbHOCTH,
XapPaKTepPU3yKIIUX ITanbl (JOPMUPOBAHUS KOMIIETEHIMI B IIpoIecce 0CBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBblI

Onucanue IIKaIbI OLCHUBAHUA AOOCTHXKCHUA KOMHCTCHHI/Iﬁ 0o JUCHHUIIIIMHE

MIPUBEIICHO B TaOIUIIE S.
Tabmuma 5
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YpoBeHb
OCBOCHHUS
KOMIIETEHIIH
)41

OTMeTKa 10 IATHOAIUIEHON CUCTEME
(mpoMexxyTo4Has aTTecTarys)™®

Omucanue

B8bICOKUIL

«OTJIUYHO»

«GadTCHO»

«3aYTEHO
(oTnHMuHO)
»

OOyyarommiics OOHAPYXHJI BCECTOpPOHHEE,

CHCTEMaTHYeckoe M TiIyOOKoe 3HaHHe
yMeeT CBOOOJHO
3aJlaHus, IPELyCMOTPEHHbBIC

YCBOMJI OCHOBHYIO

y4eOHOTO Marepuaia,
BBITOIHSTD

MIPOTrPaMMOit,
JUTEpaTypy U 3HAKOM C JIONOJHUTEIbHON
JUTEpaTypou, PEKOMEHTOBAHHOM
nporpammoii. Kak mpasuio, oOydaronmiics
MPOSIBJISIET TBOPYECKHE CHOCOOHOCTH B
[IOHUMaHWUH, W3JI0)KEHUU U HUCIOJIb30BaHUU

Marepuaa

Oazoentil

«XOopouo»

«3aYTCHO»

«3a4TEHO
(xopor1o)
»

OO6yuaromuiicsi 0OHApyX U MOJTHOE 3HAHUE
y4e0HOro MaTepuaa, YCIEIIHO BBITIOIHSICT
[IPEAyCMOTPEHHBIE B IMpOrpaMMe 3aJaHus,
YCBOWII OCHOBHYIO JUTEparypy,
PEKOMEH/IOBAaHHYIO B IIPOTrpaMMe

nopozoeulii

«YHAOBJICTBOPY
TCJIBHO»

«3a4YTCHO»

«3a4TEHO
(ynoBneTB
OpPHUTEIBHO

»

OOyuaromuiics OOHaPYKUIT

OCHOBHOI'O y‘IC6HOI‘O mMarcpurajia B O6’beMe,

3HaHHUA

HEOOXOAMMOM JUI JanbHeWmend ydeObl u
no mpodeccun,
BBITTOJTHEHUEM

npezacrosimeil  paboTbl
CTIpaBIISETCS c

MPAKTUYECKUX 3aJIaHUM, IIPETYCMOTPEHHBIX
OCHOBHOM

MIporpaMMoM,  3HAKOM  C

JUTEPaTypo, PEKOMEHIOBAHHOM
IporpamMMoi, JOMYCTUJI MOTPEUIHOCTH B
OTBETE Ha HK3aMEHE U IMPHU BBIOJIHEHHUH
JK3aMEHAIIMOHHBIX 3aJjaHuii, HO oO0’jaaaer
3HaHUSMU A

HCO6XOI[I/IMBIMI/I nux

YCTpaHCHUA Ioa PYKOBOJACTBOM

npenoaaBaTeiid

«HEY/I0B-
JIETBOPH-
TEIBHO»

«HE
3a4TCHO»

«HE 3aYTEHO

(aeymoBieT-

BOPUTEIHHO)
»

OOyuvaromumiics OoOHapyXuin mpoOensl B
3HAHUAX OCHOBHOTO YYeOHOro MaTepuaina,
AOMMYCTHUIT HNPUHOUIIHAIBHBIC OIIMOKKN B
BBIIIOJIHEHU U MIPELyCMOTPEHHBIX

MpOrpaMMON MPAKTUYECKUX 3aJaHUN, HE

MOXET  MpOAODKUTH  OOyueHHe  WiIu
MPUCTYITUTD K npo¢eccHOHaIbHON
JESTEIbHOCTH o OKOHYaHUU
o0pa3zoBaTenbHON OpraHu3alyu 6e3

JOITOJTHUTCIIbHBIX 3aHATHN
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* - ¢opMa MPOMEKYTOUHON aTTECTAIIMH B CEMECTPE OIMpPENEseTCs] B COOTBETCTBHU C
Tabaunen 2 pabouei mporpaMmbl TUCIUILUTMHBI (MOTYJIS)

4.2.1. Kputepuu OleHKH YCTHOTO (MMCHbMEHHOTI0) 0TBETA

[Tpu oTBETE HA BOMPOC OOYUAIOITUIICS TEMOHCTPUPYET:

3HAHUSI: (YHIAMEHTAIBHBIX pa3fenoB (HU3MYEeCKOW W KOJUIOMIHON XHUMUH,
METOJIOB U CPEACTB XMMHYECKOTO MCCIICIOBAHNUS BEIIECTB U UX TPEBPAICHUIA;

YMEHHUS: OIpPEACNHiATh W3MEHCHUS KOHIICHTPAIMA, KHUCIOTHOCTH, BS3KOCTH
PacTBOPOB MPHU MPOTEKAHUHU MPOIIECCOB, MPOBOJANTH OUYUCTKY BEIIECTB B 1a00PaTOPHBIX
YCIIOBHSIX;

BJajiecHHe HABBIKAMM: TCEXHHKH BBITIOJIHCHUS XHWMHUYECKHX J1TAOOpAaTOPHBIX
omepanuii, METOJIOB OTPEIACICHUS KOHIICHTPAIMA B pPacTBOPax, METOJOB OIICHKHU
CBOWCTB CBHIPhSl U MPOAYKIIMHM MUTAHUS Ha OCHOBE HCIIOIh30BaHUS (DYHIAMEHTATBHBIX
3HaHWI B 0071aCTH XUMUHU.

Kpurepumn oneHkn yCTHOro (IMCHbMEHHOI0) OTBETA

OTJIMYHO oOy4aronuicst AeMOHCTPUPYET:

- 3HaHue Martepuana ((yHIaMEHTAJIbHBIE pa3feibl (U3UYECKOH U
KOJUIOMIHOM XHMMHUHU, METOJbl U CPEICTBA XMMHUECKOTO HCCIETOBAHUS
BEIIECTB M WX IMpEeBpalleHUui), MPaKTUKH MPUMEHEHUsS MaTepHaa,
MCYEPIBIBAIOIIE M TOCJIEI0BATEIbHO, YE€TKO M JIOTUYHO W3J1araeT
MaTepuay, XOpOIIO OPUEHTUPYETCA B MaTepualie, HE 3aTPyAHSETCS C
OTBETOM IIPU BUJIOM3MEHEHHUH 3a/1aHUN;

- yMmeHue (ONpeAeNaTb HM3MEHEHHMS KOHIEHTpAluil, KUCIOTHOCTH,
BSI3KOCTU PAcTBOPOB MPH MPOTEKAHUM MPOLECCOB, MPOBOAUTH OYUCTKY
BEIIIECTB B JIAOOPATOPHBIX YCIOBUSX ), UCIIOIB3YSI COBPEMEHHBIE METOIbI
Y TIOKa3aTeNN TaKOW OLEHKH;

- YCIENIHOE M CHUCTEMHOE BJIAJICHHME HaBBIKAMHU OIICHKHU PE3YJIhTaTOB
(TeXHMKOW  BBIMOJHEHUs] XHMHUYCCKHX JIAOOPATOPHBIX  OIEpAIlHiA,
METO/aMH OTpe/ieTICHUs KOHIIEHTpAIui B paCTBOPAX, METOJaMHU OLIEHKH
CBOMCTB CBIpbSl M MNPOAYKIIMM NUTAaHUS HA OCHOBE HCIIOJIb30BAHMS
byHIaMEeHTaIbHBIX 3HAHUN B 00JIACTH XMMHUH)

XOpouIo oOyJaronuics: AeMOHCTPUPYET:

- 3HaHHME MaTepuaja, He IOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

- B IIETIOM YCIIEUIHOE, HO COJEpKallue OTAeJIbHbIe MpPOOenbl, yMeHue
(ompenensiTh  M3MEHEHHS KOHIIEHTpAIlMi, KHUCIOTHOCTH, BSI3KOCTH
pPacTBOPOB MPHU NPOTEKAHUHU MPOLECCOB, MPOBOAUTH OYUCTKY BEIIECTB B
7a00paTOPHBIX  YCJOBUSX), WCIOJB3ysSd COBPEMEHHBIE METOABl |
MOKAa3aTeNIN TAKOW OLIEHKH;

- B IIEJIOM YCIENIHOE, HO COJep)Kamiee OTACIbHBIE TPOoOeabl WIIN
COMPOBOXKIAIOIIEECS OTICIbHBIMU OIMMOKAMU BIIAJICHHE HaBBIKAMH
OIICHKH  pe3yJabTaTOB  (TEXHUKOW  BBIMOJTHEHUS  XUMHUUYECKHX
1ab0opaTOPHBIX OMepanuid, METOJAaMHU OIpeAeNeHUsT KOHIICHTpaIuil B
pacTBOpax, METOJaMHU OLIEHKH CBOWMCTB CHIPhS U MPOAYKIIUU IMUTAHKS Ha
OCHOBE HCIOJIb30BaHUs (YHIAMEHTAIbHBIX 3HAHUN B 00JIACTH XUMHH)

YAOBJICTBOPHUTEIbHO oOyJaromuics 1eMOHCTPUPYET:

- 3HAHUSA TOJIBKO OCHOBHOI'O MaTepuaja, HO HE 3HAET JeTallel, JOIyCKaeT
HETOYHOCTH, JOMYCKAaeT HETOYHOCTH B (OPMYyIUPOBKAX, HapylIaeT
JIOTUYECKYIO  IIOCJIEOBATEIbHOCTh B  M3JIOXKEHHH IPOTrPAaMMHOIO
MaTepHuana;
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- B IIEJIOM YCHENIHOE, HO HE CHCTEMHOE YMEHHE (ONpeneNsaTh W3MEHEHHUS
KOHI[EHTPAIlUH, KUCIOTHOCTH, BS3KOCTH PACTBOPOB MPHU MPOTEKAHUU
MPOIIECCOB, MPOBOAUTH OYUCTKY BEIICCTB B JTAOOPATOPHBIX YCIOBHSIX),
UCIIOJIB3YSl COBPEMEHHBIE METO/IbI M TIOKA3aTENIH OIEHKH (TeCTUPOBaHUE,
KOHTpPOJIbHAsI paboTa, YCTHBIN ompoc, pedepar);

- B IICJIOM YCIICITHOE, HO HE CHUCTEMHOE BJAJICHHE HAaBBIKAMU OIICHKHU
pe3yabTaToB (TEXHHKOW BBIMOJIHEHUS XHUMHYECKHX J1a00paTOPHBIX
omepanuii, METOJaMU ONpEICICHUS KOHICHTPAIMii B PacTBOpAX,
METOJaMH OIICHKH CBOWCTB CBHIPbS M TPOAYKIIMHM THTAaHUS HAa OCHOBE
MCIIOJIb30BaHUs (PYHIaMEHTAIbHBIX 3HAHUI B 00J1aCTH X UMHUH)

Hey/10BJIETBOPHUTEILHO

oOyyJaronumcs:

- HE 3HAaeT 3HAUUTENbHOM YacTU NPOrpaMMHOr0 Marepuajia, IUI0XO
OpUeHTHpYeTca B Marepuane ((pyHIaMEeHTalbHble pa3aeibl (PU3NYecKon
Y KOJUIOMJHON XMMUH, METOJIbl U CPEICTBA XUMUYECKOTO MCCIIEOBAHMS
BEIIECTB M UX IMpEBpAllleHuil), HE 3HAeT MPAKTUKy [PUMEHEHUS
MaTepuaa, JOIyCKaeT CyIIeCTBEHHbIE OLINOKHY;

- HE yMeeT HCHOJb30BaTb METOAbI M IMpHUEMBbl (ONpeneisTh U3MEHEHMS
KOHLEHTpAlui, KUCIOTHOCTH, BSA3KOCTH PAcTBOPOB IPU MPOTEKAHUU
HPOLIECCOB, IPOBOJUTh OYMCTKY BEIICCTB B JIAOOPATOPHBIX YCIOBHSX),
JIOTYCKaeT CYLIECTBEHHbIE OIMMOKH, HEYBEpPEHHO, C OOJbLIIMMU
3aTPYHEHUSIMHU BBIIIOJHIET CaMOCTOSATENIBbHYIO paboTy, OOJBIIMHCTBO
3aJJaHuH, IPEAYCMOTPEHHBIX POrpaMMON AUCLMILIIMHBI, HE BBIIIOJIHEHO;

- oOyuarouuiics He BJIaZiceT HaBbIKAMU OLIEHKU pPEe3yJIbTaTOB (TEXHUKON
BBIIIOJTHEHUSI XMMMYECKUX J1a0OpaTOpHBIX  Omepauui, MeToJaMu
OIpesieIeHUs] KOHLIEHTpAlMil B pacTBOpax, METOAAMHU OLIEHKU CBOWCTB
ChIpbSl W  MPOAYKIMM THUTAaHUS HA  OCHOBE  MCIOJIb30BaHUS
byHaaMEHTalbHBIX  3HAaHMW B 00JAacCTH  XUMHM),  JOIYCKaeT
CYLIECTBEHHbIE OLIMOKH, C OOJBIIMMU 3aTPYAHEHUSIMH BBIIOJIHSET
CaMOCTOSITENIBHYIO pabory, OOJIBITMHCTBO IIPEyCMOTPEHHBIX
IPOrpaMMOil TUCHUIUIMHBI HE BHIIOJHEHO

4.2.2. Kputepun OuleHKHU BbINOJHEHNSI KOHTPOJIBbHBIX padoT

[Ipy BBIMOTHEHUH KOHTPOJIBHBIX (CAMOCTOSITENBHBIX) pabOT o0Oydarouuics

JIEMOHCTPUPYET:

SHAHHUSA: TCOPCTUUCCKOro Marcprajla W OCHOBHBIX XHMHYCCKHX HOHHTHfI,

3aKOHOB U TEOPUH;

YMEHMHA: UCIIOJIb30BaTh AJIs PCIICHUA IPUKIAAHBIX 3aJa4 OCHOBHBIC XUMHUYCCKHUC

3aKOHBI U IIOHATHA,

BJAJCHUEC HABBIKAMH: OINIMCAaHUA OCHOBHBIX XHUMHUYCCKUX SIBJICHUM U peHICHUA

THUIIOBBIX 3aJaa4.

Kpurepuu ouieHK# BbINOJHEHH KOHTPOJIbHBIX padoT

OTJIMYHO 00yYaroIuics: 1eMOHCTPUPYET:
- OTBETHI HA BCE TEOPETUYECKUE BOIIPOCHI IaHbI M1OJIHO;
- 3a/1ay¥l pelIeHbl BEPHO, XO/1 PEIICHHUS MOSICHEH.
Xopo1io 00yYaroIuics: 1eMOHCTPUPYET:

- OTBETbl HAa BCE TEOPETHYECKUE BOIPOCHl JIaHBl C HEKOTOPHIMHU
HEJOYETaMH;
- 3aJ]a4¥ peUICHbl BEPHO, XOJ] PEIICHHUS MOSCHEH.
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YIOBJIETBOPHTETbHO oOyuaromuics AeMOHCTPUPYET:

— OTBCTHI JaHbI HA TCOPCTUICCKHUEC BOIIPOCHI HC MOJTHOCTBIO,

- XOJ peleHus 3a1a4 BBIOPaH MPaBHIIBHO, HO TOMYIIIEHBI TPyObIe OMUOKH
B pacyerax.

HeY/0BJIeTBOPUTEIbHO | O0YYaIOIINIACS:

- HE PaCKpbITO OCHOBHOE COJIEP)KaHHE TEOPETUUECKUX BOIIPOCOB 3a/1aHMUS;

- s peuieHus 3ajad HeNmpaBWIbHO BbIOpaHa (opMmylnia, JOMYIIEHBI
rpyObie OIMOKH B pacyerax.

4.2.3. Kpurepuu olleHKY BBHINOJHEHHSI CATYAIMOHHBIX 3a/1a4
[Ipu BBITIOTHEHNUH CUTYAIIMOHHBIX 33/1a4 00Yy4YarOIIUHCs TEMOHCTPUPYET:
3HAHUSA: TEOPETUUECKOT0 ¥ MPAKTUYECKOTO MaTepraia;
YMeHMsI: aHaJli3a U OLICHKH MPeJIJIaraeMoOy CUTYyalluu;
BJIaJlecHHEe HABBIKAMHU: BbIOOpa KOHCTPYKTHBHOTO crmoco0a WM BapuaHTa
pa3peuICHus CI0KUBILICHCA CUTYallH.

KpnTeplm OIICHKH PCIICHUA CUTYAallHOHHBIX 3a1a4

OTJIMYHO oOyJaronuicst AeMOHCTPUPYET:

- TPaBWIHHOE PEIICHUE CUTYAllMOHHOM 3a1a4u
XO0poIIo oOyJaronuicst AeMOHCTPUPYET:

- peleHue CUTYAIMOHHON 3a/1a4i ¢ HEKOTOPHIMU HETOYHOCTSIMHU
Y/10BJI€TBOPHUTEILHO oOyJaronuics: AeMOHCTPUPYET:

- pelieHue cCUTyallmoHHOM 3agauun Ha 50 %

HEY/IOBJIETBOPUTEIBLHO | OOyJaromuics:
- HEBEpPHO BHIOpaAJ CrIocO0 pemieH s CUTYAIIMOHHON 3a1a4H

4.2.4. Kputepun oueHKH J1ad0paTOpHbIX padoT
[Tpu BeINOIHEHUH Ta00PATOPHBIX pA0OT O0YUAIOIIMIACS 1IEMOHCTPUPYET:
3HAHMA: POBEACHUS IKCIIEPUMEHTA MTPU COONIOACHUU TEXHUKU 0€30MacHOCTH;
YMEHHSI: CAMOCTOSITENbHOM paboThl € XUMHUYECKUMHM pEaKTUBaMU U Ha
pa3IMYHbIX TprOOpax;
BJIa/IeHHE HABBIKAMM: SKCIIEPUMEHTAIIBHOTO UCCIEAOBaHUS.
Kpurtepuu olieHKH BBINOJIHEHUS J1a00PATOPHBIX padoT

OTJINYHO 00yyJaroImuics 1IeMOHCTPUPYET:

- CaMOCTOSITEJIBHO ONPEAEUII Liedb paboThI;

- BBINOJHWI paboOTy B pallMOHAIBHOMN MOCIIEOBATEIBHOCTH U MOJHOM
o0Beme ¢ 6e3yCIIOBHBIM COOJIOIEHUEM MPaBuil 0€30MaCHOCTH;

- TpaMOTHO, JIOTUYHO OMNHUCall MpPOBEJIEHHbIE HAOMIONEHUS U
c(hopMyITUPOBAJ BBIBOJIBI M3 PE3YJIBTATOB ONBITA (HAOIIOICHNS).

X0po1o 00y4aromuicst JEMOHCTPUPYET:

- CaMOCTOSTENILHO OMPEIENNII [IeNb pabOTHI;

- BBINOJHWI paboTy B MOJHOM 0ObeMe ¢ 0e3yCIOBHBIM COOJIIOJICHUEM
IpaBwI 0€301MaCHOCTH, HO HE B PAIMOHAILHOM MTOCIIEI0BATEIbHOCTH;

- aHanmu3upyer U 000O0IIaeT pe3ynbTaThl MPOBEACHHBIX HAOIIOICHUNA U
OTIBITOB C MTOMOIIBIO MTPETIOIaBaTels;

YIOBJICTBOPHTEJIbLHO 00y4aroImuics 1IeMOHCTPUPYET:
- CaMOCTOSITENIHO ONpPEAEIHI LIeTb paboThI;
- BBINOJHWI pabOTy HE MEHEEe YeM Ha MOJIOBUHY € 0€3YCIIOBHBIM
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coOroIeHueM Tpasm O¢30MacHOCTH;

- 3aTpyAHEHHs pH anamnze 1 0000UIEHHH PE3yILTATOB MTPOBEACHHBIX
HaOJIIOICH U M OTIBITOB;

- BBIBOJBI M 0000UIEHMs apryMeHTHpyeT cjiado, IOMyCKaeT B HHX
OUIHOKH;

HEY0BJIETBOPHTEIBHO

oOyuatouiics:

- He CMOr ompeae]uTh 1edb padoTbl M HOJATOTOBHTH HEOOXOAMMOE
060pPY/IOBAHHE CAMOCTOSI TeNIBLHO;

- BBINOAHWI paboTy NClHee YeM Ha MOJOBHHY, JHOO JIOMYyCTHII

OJHOKPATHOE HapyuIeHie npaBus 0€30MacHOCTH.

.o &
Paspadomuur: oouenm, Hcaituesa J1.A. d// ([é“’j

(moanmuce)
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