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1 Hesu u 3a1a4u U3yYeHHUs] AUCHUIIIHHBI

1.1 Ileanb ocBOeHMSI JUCHUILIHHBI

CdopmupoBaTh IEJIOCTHOCTh BOCHIPHUATUS XHUMHH, IOKa3aTb €€ TECHYIO
CBSI3b C )KM3HEAEATEIHHOCTHIO OMOJIOTHMYECKUX CHUCTEM, PACKPBITh XUMHUYECKHE U
(U3UKO-XMMHUYECKHE  ACHEKThl MPEBpPAIlEHUHA  MOJIEKyJla —  KIeTKa —
Ouonornueckas cuctema. BaxupiM i1 OHOJOrOB  fABISETCS OOy4YeHHE
TPaMOTHOMY BOCHPUATHIO XHMHYECKUX SIBICHUI B MHpE, B TOM 4YHCIE B
OMOJIOTHUYECKUX 00BEKTaX, MOATOMY OCHOBHOE BHHUMAHHE YJIEJICHO OTOOPY CaMbIX
OOIIMX U MPUHLUUIINAIBHO BaKHBIX 3aKOHOMEPHOCTEH B IIPOTEKaHUU IPOIIECCOB B
XMMHUYECKUX CUCTEMAaX, B YCTAHOBJICHUU CBSI3€H MEXKIY COCTaBOM, CTPOCHUEM U
CBOMCTBAMM BEILECTB.

1.2 3agaun AMCHUIITHHDI

CdopmupoBaTh LEIOCTHOCTh BOCHPHUATHUS XUMHUH, IOKa3aThb €€ TECHYIO
CBSA3b C JKU3HEACATEIBHOCThIO OMOJIOTHYECKUX CHCTEM, PACKPBITh XUMHUYECKUE U
(U3UKO-XMMHUYECKHE  aCHEeKThl MPEBpAIlEHUHA  MOJIEKyJla —  KIeTKa —
Ouonormyeckas cucrema. BaxHbIM st OMOJNOroB  sIBAsieTCS  OOydeHHE
IPaMOTHOMY BOCHPHUATHIO XHMHWYECKUX SBICHUH B MHUpE, B TOM YHCIE B
OMOJIOTrMUYECKUX 00BEKTaX, IOATOMY OCHOBHOE BHUMAaHHE yJI€JIEHO OTOOPY CaMbIX
OOIIMX U MPUHLUUIIMAIBHO Ba)KHBIX 3aKOHOMEPHOCTEN B IIPOTEKAHUU MPOIIECCOB B
XUMHUYECKUX CHCTEMAax, B YCTAHOBJIEHUU CBS3€Ml MEXKIY COCTaABOM, CTPOCHHEM M
CBOMCTBAMU BELIECTB.

1.3 Mecto aucHumInHbl (MOAYJsI) B CTPYKType o00Opa3oBaTe/IbHOM

NMPorpaMMblI

Juctmmonaa "Xumug" oTHOCUTCS K 0a30Boi#t yacTtu bioka 1 "/ {ucuumianHb
(Momynu)" yueOHOro Ttutana. JIjis OCBOCHHS JUCHUIUIMHBI, OOydYaroIIrecs
MPUMEHSIOT 3HAHUS, YMEHUS, C(OPMHUPOBAHHBIE B XOJI€ M3YUYEHHUS UCHHUTLINH
MaTeMaTUYECKOr0 U €CTECTBEHHOHAYYHOTO IUKJIA. Mcronb3yloT 3HaHust PU3UKH,
XUMHUH, MAaTEMaTHKA B 00bEME CPETHEN TITKOJIBI.

3HaHMs, MPUOOPETEHHBIE MPU OCBOCHHUH KYpCa, MOTYT OBITh MCIIOJIb30BAHbI
MIPU U3YUYCHUM TAKUX JAUCIUILIINH KaK OMOXHUMMS, TOYBOBEICHUE, MUKPOOUOJIOT S,
DKOJIOTUsI PACTEHUM.

1.4 TlepeyeHb NMIAHMPYEMBbIX Pe3yJIbTATOB O0y4YeHHMS] MO JAWCHUILIAHE
(MoayJil0), COOTHECEHHbIX ¢ IUIAHUPYEMbIMHM Ppe3yJbTATAMH OCBOEHHUA
0o0pa3oBaTeIbHOM MPOrPaMMbI

N3yuyenue naHHON yuyeOHOW TUCHUIUIMHBI HAIpaBieHO Ha (OPMUPOBAHUE Y
00y4Yaromuxcsi KOMIETCHITUH



No HNunexc Conepxanue B pe3ynbrate n3yueHus: yaeOHON AUCIUTIIHBI

. | KoMIeT KOMITETEHIINH oOy4aromuecs: JOIKHbI

| eHmuu (vin € yacTH) 3HATh yMeTh BJIaJ€Th

1. OK-7 CIOCOOHOCTHIO K | OCHOBHBIC paboTtatb C | HaBBIKAMHU
camMoopraHuzaiuu  ® | (yHIaMEHTAIbH | OMONHOTEYHBIMU | pabOTHI c
camMo00pa30BaHUIO ble pasensl | KaTajaorami, AIEKTPOHHBIM

XUMHUH, pedepaTUBHBIMU | U KaTaJOTaMH,
COBpPEMEHHBIE KypHaJlaMu, MTOMCKOM B
METO/TBI MEPUOANYCCKUMH | HHTEPHETE,
KOJIMYECTBEHHO | U3JaHUIMH, MIPUMEHEHHEM
i oOpaboTku | caiftamu OCHOBHBIX
uH(popMaun HAy4YHBIX CTaTel. | 3aKOHOB

Haxonuth B | hyHIamMeHTan

WHTEpHETE BHBIX

HEO0OXOUMYIO0 paznenoB

uH(pOPMALIMIO 10 | XUMHH  TIpU

BbIOpaHHOM 00CYXICHUH

TEeMaTHUKe, MOJIYYEHHBIX

pemiarthb pe3yNnbTaToB

CaMOCTOSITENILHO

HCCIIEIOBATEIIBCK

ue 3a7a4u, JeNaTh

BEIBOAEL. YMETh-

COMOCTABISATh U

aHATM3UPOBATH

MOJTy4YeHHBIE

JTAaHHBIC,

bopmynupoBaTh

po0JIEMBI,

COCTaBISTh IUJIaH

paboThl IS WX

pelieHus,

MIPOBOJINTH

CaMOCTOSITENTEHO

OKCIIEPUMEHT,

MPUMEHSITh

METO/TBI

MaTeMaTHYeCKON

CTaTHCTHKH IS

00paboTku

MTOJTyYEHHBIX

pe3yIbTaTOB.

2. OIIK-2 | cnocoOHOCTBIO OCHOBBI TEOPHH | IIJIAHUPOBATH TEXHUKOU
WCIIOJIb30BaTh XUMHUYECKOTO XUMHUYCCKHH IKCIIEPUMEHTA,
IKOJIOTHUYECKYIO DKCIIEPUMEHTa, | DKCIEPUMEHT, nprueMaMu
IrPaMOTHOCTh U | TIpaBHia MIPOTHO3UPOBATh | H3MEPEHHS
0a3oBble 3HaHUsA B | OE30MACHOCTH | PE3YIbTATHI buznyecKux
obnactu XUMUH; | IpA  paboTe B | SKCIIEPUMEHTA, BEJINYUH C
IIPOTHO3UPOBATH XUMHYECKON AHAJIM3UPOBATh W 3aJaHHOU
MOCNIEACTBUSL  CBOeil | maboparopuu, MHTEPIPETUPOBATH| TOUHOCTHIO,




Nunekc Coneprxanue

B pesynbrare

HN;‘; KOMIIET |KOMIIETCHINHU (MM | HW3Yy4eHHs y4eOHOW JUCIUILTUHBI 00yJaromuecs JOKHBI
CHLINHU e€ yactu)
3HATH yMeTh BJa/IeTh
npodeccuoHadb- | METOJbI MOJTy4EeHHBIC nprueMaMu
HOM KaueCTBEHHOTO OKCIEPUMEHTAIIbH | U3MEPEHUS
JIeSITeIbHOCTH, KOHTPOJIS bIC PE3YJIbTATHI, AQHAIUTHYECKOT O
HECTH XUMHYECKUX OIICHUBATh CUTHaa
OTBETCTBEHHOCTh | MPOIECCOB, METOMBI | APPEKTHBHOCTD HaBBIKAMH
32 CBOM PEIICHUsSI | KOJUYECTBEHHOTO OKCIIEPUMEHTAIb- | PaOOTHI HA
XHUMHUYECKOTO HBIX METOIOB, npudopax
aHaJm3a, BBIOMpATh METOJ] | MHTEpIpPETALUU
busnveckue UCCJIEJIOBAHUS, 9KCIIEPUMEHTAIb-
METOJIbI METOIHUKY HBIX JIAHHBIX
HCCIICIOBAHUS, MIPOBEICHUS
¢busnko- IKCIIEPUMEHTA B
XUMHYECKUE COOTBETCTBHH C
METOJIbl aHAIN3A. MIOCTaBJICHHBIMH
Bianenune 3a1a4yaMu

MCTOAaMU 0T60pa

XHUMHKO-
AHAJIUTHYCCKOT'O
aHaJIi3a

po0 U MPOBEICHMUS

2. CTpyKTypa H cofiepKaHHe JACHHILIHHBI

2.1 Pacnipenesienne TPyA0EMKOCTH JHCHUILIMHBI 0 BHIAaM padoT
OO0rias TpyI0EMKOCTh AUCIUILTUHBI cocTaBisier 9 3au.eq. (324 vaca), X pacnpeieneHue
10 BUAaM paboT MpeJCTaBIeHO B Tabaule (015 cmyoenmos OPO).

Bun yueOHoit paboThl Bcero CemecTpbl
4acoB (uacer)
1 2 3 |4

KonTakTHas pabora, B TOM 4ncje:
AyauTOpHBIE 3aHATHS (BCEro): 144 36 42 36 30
3aHATHS JEKIIMOHHOTO TN 64 18 14 18 14
JlaGopaTopHble 3aHATUS 80 18 28 18 16
3aHATHS] CEMHUHAPCKOIo THIA (CeMHUHapBI,
IIPAKTUYECKUE 3aHSTHSI) i ] ] ] ]
Nnas koHTaKTHasi padora:
Kontpons camocrostensHoil pabotsl (KCP) 16 4 4 4 4
[Tpomesxxyrounas arrectarus (MKP) 0,9 031102 ] 02| 02
CamocrositenbHasi padoTa, B TOM YHCJIE:
[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaa 88,8 20 17 | 22 | 29,8
[ToaroToBKa K TEKyIIeMy KOHTPOJIIIO 47,6 21 | 88 | 9,8 8
KoHTpoJb: 26,7 26,7
[ToAroToBKa K SK3aMEeHY 26,7 |26,76,
OO0mas Tpy10eMKoCTb | 4ac. 324 108 | 72 72 72

B TOM YHCJ/Ie KOHTAKTHAsA 160,9 | 40,3 | 46,2 | 40,2 | 34,2

3a4. e 9 3 2 2 2




2.1 CTpykTypa IuCUHILIAHBL:

Pacnipenenenue BuIOB yueOHON pabOTHl M UX TPYAOEMKOCTH TIO pa3feinaM
JUCIUTUTAHBIL.
Paznensl (Tembl) AUCHMIUIMHEI, U3y4aeMble B 1 cemectpe (0ra cmyoenmog ODO)

KosmuectBo yacos
No HaumenoBanue paznenos (Tem) AyautopHas Bueaypuropnas
Bceero pabota pabota
JI I13 JIP CPC
1 2 3 4 5 6 7

1 DHepreTrKa XMMUYECKIX 8 4 i 4 i
MIPOIIECCOB U ITyTH WX POTEKAHMSI.

2 PactBopbl. Peakiiuu B BOJIHBIX 18 14 i 4 i
pacTBopax.
(O0630p CBOMCTB AJIEMEHTOB U UX

3 BOKHEUIIIMX COCTMHCHUM. 51 ) i 10 41
buoreHHbIE 371€MEHTHI.
KomruiekcHbIe coeTMHEHNSI.
HUmozco no oucyuniune: 77 18 18 41

[Mpumevanue: JI — nekiwmu, I13 — mpakrtuueckue 3aHsatus / cemuHapslJIP —

naboparopusie 3ansaTusi, CPC — camocrosiTenbHas paboTa CTyAeHTa

Paznensbl nuctuIuiMHel, n3ydaeMsele Bo 2 cemectpe (05 cmydenmos ODO)

KomndgecTBo yacoB

No HaumeHnoBaHue pa3ieson AymutopHas | Bueaynuropn
Bcero pabota as pabora
J | 113 | JIP CPC
1 2 3 4 5 6 7
Xumuyeckoe paBHoBecue. KOHCTaHTBI
4 | xummueckoro paBHoBecus. [Tpunimmn Jle- 5 2 3
[TaTenbe.
5 [Tporonutnueckas Teopus. bydepHbie 4 2 2
PacTBOPBIL.
6 Peakiiuu xomriekcooOpazoBaHus U 8.8 2 4 28
OKUCITUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKITHH.
v [IpoGooTOop. MeTposioruueckne OCHOBBI 10 2 4 4
XUMHUYECKOTO aHaJIH3a
8 | TurpumeTpudecKuii aHau3. 20 2 12 6
9 | IToTeHIIMOMETPUYECKIE METO IbI AHAIIM3A 10 2 4 4
10 | CrieKTpOCKOITMYEeCKHE METO bl aHATH3A. 10 2 4 4
Umozo no ducuuniunue: 678 | 14 28 25,8

[Mpumevanue: JI — nekuuu, [13 — mpakrtuveckue 3ausatust /| cemunapsl, JIP —

J'Ia60paTOpHLIe 3aHATHA, CPC — camocrosTenpHas paGOTa CTYACHTA

Pasnenbl (Tembl) MUCHUIUTNHBI, U3ydaemble B 3 cemectpe (02 cmydenmos ODO)

KosnnyecTBo yacoB
IAynutopHas  [BHeayauTop-
Ne HanmMeHoBaHMe pa3zienoB Bcero  pabora Has paboTa
I I3 JIP |CPC
1 2 3 4 5 6 7
11. Bgenenue. OCHOBHBIE TOHATHS 11 4 2 9)
12. 'YrieBogopossl 13 4 4 3)
13. Criupthl U EHOITBI 3 2 2 4




14. KapOoHHIbHBIE COSTMHEHHS 9 2 2 3)
15. KapOoHOBBIEC KMCIIOTHI ¥ UX TTPOU3BOIHBIC 11 2 4 5
16. IAMHHOKHCJIOTEI, OCIKHU 8 2 2 4
17. 'YrineBosl 7,8 2 2 3,8
HToro 1o JUCLUILINHE: 67,8 18 18 31,8
[Mpumewanune: JI — mexmuwm, [13 — npaktuyeckue 3anstuss |/ cemunapel, JIP  —

naboparopusie 3aHsaTHi, CPC — camocTosTensHast paboTta cTyeHTa

Pasnensl (TeMbl) AMCHMILIMHGI, u3ydaeMble B 4 cemectpe (0 cmyoenmos ODO)

KosmuectBo yacos
. AynuropHas BueaynuropHuas
Ne | HawmmeHoBaHue pa3zeiioB (Tem) Beero pabora pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
18, HonHbIe paBHOBECHS 1 OOMEHHBIC 17 4 i 4 9
pEaKIMu B pacTBOpax.
19 OKHCITUTENTHO-BOCCTAHOBUTEITLHBIC 15 2 i 4 9
peakunu. Penokc-crucremsl.
20.  |DneKTpoHbIA MOTEHIHA 17 4 - 4 9
21. |MloHooOMEHHOE paBHOBECHE 18,8 4 - 4 10,8
Hmoeo no oucyuniune: 67,8 14 16 37,8

[Tpumeuanwue: JI — nekuuu, 113 — npaktuyeckue 3anarus / cemuHapsl, JIP — naboparopHeie
3ansaTusi, CPC — camocTosiTenbHas paboTa CTyIeHTa.

2.3 Coaepxxanue pa3esoB (TeM) THCHHUIJIMHBI:
2.3.1 3auaTus JeKIMOHHOr0 THIIA

HaumeHnoBanue dopMma TeKyIIero
Ne Copnep:xanue pazjnena (Tembl) p ym
pasnena (TeMbl) KOHTPOJIS
1 2 3 4
1. TepMmoauHaMuyecKre CHUCTEMEL

DHEpreThKa XUMHUYECKHX
MPOIIECCOB U MYTH UX
MIPOTEKAHMSI.

BHYTpeHHsI1 D3HEprusi CHUCTEeMBI, paboTa,
reriora. IlepBelii 3aKOH TEPMOIMHAMUKH.
TemnoTel mpoleccoB NpH  MOCTOSHHOM
00béME M TpU TOCTOSIHHOM JaBJICHHU.
OHTaNbNusi. OK30- M OSHAOTEPMUYECKHE
peakuuu. TepMOXMMUYECKHE YpaBHEHUS.
3akoH ['ecca. CnencrtBust u3 3akoHa ['ecca.
CTaHfapTHBIE COCTOSIHUS W CTaHJApTHBIE
TeIUIOThl 00pa3oBaHUs BewlecTB. BTopoi

B3aKOH TECPMOAVHAMUKH. 3HTpOHI/I$I.
CaMOITpON3BOJIbHbIE u HECaMo-
MPOM3BOJIbHBIE  Tpouecchl.  DakTophl,
CIIOCOOCTBYIOIINE POCTY 3HTponuu. TpeTuii
3aKOH TEPMOJTMHAMHUKH. N3ob6apHo-
M30TEPMUYECKUM  TOTeHIHMal  (SHeprus
['u60ca). Hampasnenue MPOTEKAHUS

XUMHUUYECKUX peakuuid. [lonarue cpennen u
VICTUHHOM CKOPOCTH XUMHWYECKON pPEaKIIMH.
3aKOH NEWCTBYIOIMX MacC U TPaHMIIbI €ro
IpUMEHCHUSI.

VYeTHBII onpoc




ITopsmok  peakuuu.  MoOseKyIsspHOCTB

peaKiuu. 3aBUCUMOCTD CKOPOCTH
XUMHYECKOM PEaKIMH OT TeMIepaTyphl.
[TpaBumo Bant-T'odda. DHeprus
aKTHUBAIUH. VYpaBuenue Appenunyca.

ITonsitue  karanuza.  DepMeHTATUBHBIN
kartanm3. OOpartumble u  HeoOpaTUMBbIe
XUMHUYECKUE peaxium. Xumuyeckoe
paBHOBecue. KoHcTanTa paBHOBECHS U
¢dakToppl Ha Hee Biausomue. Brixoa
peaxkuuu. Cnsur XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle-IllaTense.

PactBopsl. Peakiyu B
BOJIHBIX pPacTBOpax.

['omoreHHsle W TIeTEpPOreHHBIE CHUCTEMBI.
@a3pl. Bunsl pactBopoB. PacTBOpUMOCTS.
CriocoObl  BBIpaXKEHHUS  KOHICHTpAIUH
pactBopoB. MneanbHble ©  peanbHbIE
pactBopbl. ConbBarauus. PacTBopeHue kak
(bu3MKO-XMMUYECKUi mporecc. TerioBsie
a3 dexTh mporecca PacTBOPCHUS.
Kpucramioruapars. IIpomexxyTouHoe
MOJIOKEHUE PACTBOPOB MEK/Y BELIECTBAMU
U CMEeCSMHU. 3aBUCHUMOCTb PAaCTBOPHUMOCTH
OT TeMIepaTypbl M  JIaBJIEHUs.  3aKOH
I'eapu. Juddy3us. Ocmoc. 3akon Bant-
l'odda. 3akon Payns u cnenctBus u3 Hero.
KosnuraruBHele CBOMCTBA pacTBOPOB U
IpaHUIbl UX TpUMeHeHus. V30ToHnyeckuii
KO3 HUIIIEHT. Ponn ocMmoca B
OMOJOTUYECKHX CHCTeMax W B MEIUIMHE.
['mnoToHnueckne W THNEPTOHUYECKUE
pactBopbl.  l'eTeporeHHble  paBHOBECHUS
"ocagok-pactBop". [IponsBenenue

PacTBOPUMOCTH. PactBopumMocTh
TPYIHOPACTBOPUMBIX AIIEKTPOJIUTOB.
VYcnoBusi ocaxaeHus: TPyAHOPACTBOPUMBIX
BEIIECTB M MX pacTBopeHusi. KoHKypeH1us
3a o0muii MoH. ['anbBaHUYECKHUI SIEMEHT
(Cu-Zn). 5/IC raapBaHMYECKOTO JIEMEHTA.

[IpaBuna 3aMnucu ralbBAHUYECKUX
DJICMCHTOB. Otinnuns TaJIbBAHNYCCKOI'O
JJIeMEHTa oT ANEKTPOIU3HON
sueiriku.Pabora, SHEPTUS ['n60ca,
KOHCTaHTa PaBHOBECHUS PEIOKC- PEaKIui.
Onpenenenue HanpaBJICHUSA

CaMOTIPOM3BOJILHOIO TPOTEKAHUS PEIOKC-
MIPOIIECCOB.

YcTHBII onpoc




Xumudaeckoe
paBHOBECHE.
KoHucTaHTEI
XHUMHYECKOTO
paBHoBecus. [TpuHIHN
Jle-1llaTenne.

Xumuueckoe  paBHoBecue.  KoHcCTaHTHI
XMMHUYECKOTO paBHOBecUsl. BripaxkeHue
JUIsL KOHCTAaHT PAaBHOBECHS B CIIyyae rOMO-
U TETEPOreHHbIX pPaBHOBECHM. 3aKOH

JEHCTBYIOIINX Macc. Cwmerenue
xuMudeckoro pasHoBecus. [Ipunmun Jle-
[Tarense. Binsaue TEMIIEpPaTypBbl,

JaBJICHUA W KOHLCHTpallMK pearcHTOB Ha
XUMHNYCCKOC PAaBHOBCCHUC.

YcTHBIN ompoc,
KP

IIporonurnueckas
teopus. bydepusie
pacTBOPBL.

Oo6ume CBEJICHHS 0 pacTBopax.
PactBopumocts. Boanble U HEBOAHbBIE
pacTBopuTenu. XuMUUecKas (TuUapaTHasi)
teopusi  pactBopoB  JI.M.Menneneena.
lunpatel, CONBBATHL, KPHUCTALIOTUAPATHI.
HNonnoe COCTOSIHHE  3JEMEHTOB B
pacTBopax. CaoiicTBa BOJIbI KaK
pactBoputens.  CrnocoObl  BBIpaKEHUS
KOHIEHTpaluu pacTBopoB. CuibHblE U
cinabble AIEKTPONUTHI. 3aKOH pa30aBICHUS
Ocanbna. Komnnounueie PacTBOPBIL.
Konnmounnoe cocrossHue B IPUPOTHBIX
cucreMax.  Adpo30JIbHbIE  3arps3HEHUS
okpyxatomieit cpeabl. [Iporonutuueckas
TEOpHsl (Teopus Bbpencrena-Jloypn).
PaBHOBecme B cucreMe KuClIOTa  —
COIPSKEHHOE OCHOBAHWE U PACTBOPHUTEIb.
KoHcTanta KHCIOTHOCTH M OCHOBHOCTH.
Kucnoreele 1 OCHOBHBIE  CBOWCTBA
pacTBopHTENEH aBTOIIPOTOJIN3A.
Bonopoansrit IOKa3aTeb. Bnusuue
MPUPOABI PACTBOPUTENS HA CHITY KHCIOTHI
¥ ocHOBaHMs. bydepHble pacTBOpPBI U WX
CBOMCTBA. Pacuer pH OydepHbIX
pactBopoB. bydepHas emxoctb. Turb
OydepHbIX cHCTEM, HX Ha3Ha4YeHHE B
ananuse. Koncranra

YcTHBIN OITpoc

Peaxmnu
KOMIUIEKCOOOpa30BaHUs
W OKHACIUTENBHO-
BOCCTaHOBHUTENILHBIE
peaKiuu.

Knaccugukanus KOMIUIEKCHBIX
COEIMHEHUN. PaBHOBecus peakuuii
KOMILJIEKCOOOPa30BaHMUA. Crynenuaroe
KOMILJIEKCOOOpa30BaHUE. KoHncranTtbr

YCTOWYMBOCTH (CTyneHYaTble M 0OIIue).
OCHOBHbIE TUIIBI COEJMHEHUH, 00pa3yeMbIX
C yyacTHEM OpraHMYECKHUX pearcHTOB.
XenaTel, BHyTPUKOMIUIEKCHBIE COCMHEHHUSI.

OxucaurenpHo- BOCCTaHOBUTEIIBHBII
MTOTEHIUA. VYpaBHEeHUE HepHncra.
CranpapTHbIi u (bopmanbHbIA
MTOTEHINAJIBI. CBs3b KOHCTaHTBI
paBHOBeCHUs co CTaHJIapPTHBIMH U
(hopManbHBIMU ITOTEHIMAIAMH.
Hamnpasnenue OKHUCJIUTEIILHO-

BOCCTAHOBUTEJIBHON PEAKIIUH.

KP




@akTopbl, BIUAIOIIME HA HAIPABICHUE
OKHCJIMTEIbHO-BOCCTAaHOBUTEIIHHBIX
peakimii  (pH, komIulekcooOpa3oBaHue,
o0pa3oBaHue MaJIOpaCTBOPUMBIX
COC/IMHEHUN).

[TpoGooTbop.
Merponornyeckue
OCHOBBI XMMHYECKOT0
aHaJIn3a

[IpencraButensHOCTh TPOOBI; Tpoba U
00BEKT aHanmm3a; nmpobda W METOJ| aHAJIN3a.
OTt60p mpo6 TOMOTEHHOTO u
reTepOreHHOT0 COCTaBa. CriocoOsr
MOJYyYCHUsI CpeaHel MpoOBbl  TBEPIBIX,
KHUIKAX W  ra3o00pa3HbIX  BEIIECTB;
YCTPOMCTBA U MPHEMBI, UCIIOJIb3YEMbIC TTPH
9TOM; TepBUYHAsh 00pabOTKa M XpaHEHHE
mpo0; gosupyromue ycrpoiicta. [lotepu u
3arpsi3HEHHs Ipu TpobooTOope. XpaHeHHe
npoObl. OCHOBHBIE CITIOCOOBI  TIEpPEeBOAA
mpo6sl B ¢GopMy, HEOOXOIUMYIO IS
naHHoro Buaa aHanu3a. CriocoObl OIEHKH
MPAaBUIIBHOCTH: UCIIOJIb30BaHHE
CTaHJIAPTHBIX O00pPa3IoOB, METOA T00aBOK,
METO/I BapbUPOBAHMS HaBECOK,
COIMOCTABIICHUE C JIPYTUMH  METOJIaMH.
Knaccugukanuss mTOrpenHocTei aHasm3a.
Cucremarnueckue u CITydaiiHbIC
norpenrHoctd. [orpenHocTH  OTAEIbHBIX
cTamuii XuMudeckoro ananusa. OCHOBHEBIC
XapaKTEPUCTUKU MeToIa aHaJIM3a:
MPaBWIBHOCTh M BOCIIPOU3BOJUMOCTD,
KO3 PUIIMEHT YYBCTBUTEIBHOCTH, MPEILI
OOHApYXECHHUSI, HIDKHSASA U BEPXHSSI TPAHUIIBI

oTpeeNIieMbIX COJIep KaHUM.
Craructuueckass 00pabOTKa pe3ysbTaToB
U3MEpPEHUH. 3aKkoH HOPMAaJIbHOTO

pacnpeneneHusl CiydyalHbIX OLIMOOK, t-
pacrpenenenus.  Cpennee,  aucnepcus,
CTaHJAPTHOE OTKJIOHEHHE.

Yernsiii onpoc, KP

TutpumeTpuuecKuit
aHasus.

CymHocTh  TUTpUMeETpuu.  TpeboBaHus,
MIPEABSBIISIEMBIC K peaxkuusam B
TUTPUMETpUYECKOM aHanusze. l[lepBuunble
CTaHJIapThl, TPEOOBaHMS, PEIbSIBIIEMbIE K
HuM. Dukcanansl. BropuuHble cTaHAAPTHI.
Kpussle TutpoBannsa. Cka4oK TUTPOBaHMS.
Touka SKBMBaJICHTHOCTH U KOHEUYHAsl TOYKa
TUTpoBaHus.  M3MmeputenbHas  mocyaa.
Boruncnenus B TUTPUMETPUUECKOM
aHanuse. Kpussre TUTPOBAHUS.
TurpoBaHue CHUIBHON KHCIOTHI CHJIBHBIM
OCHOBaHMeM (WM HaobopoT); ciaboii
KHUCJIOTBl CHUJIBHBIM OCHOBaHHEM; ci1adoro
OCHOBAaHMS CWJIBHOM KHCIOTOH. PakTOpHl,
BIUAIOIIME  HA  CKAYOK  TUTPOBAHMS
(BnMsiHUE BETMYUHBI KOHCTaHT
KHCJIOTHOCTHU WU OCHOBHOCTH,
KOHIEHTPAIMK KUCJIOT WIM OCHOBAaHUM

Ycrasiit onpoc, KP




TEMIIEPATYPEI i MOHHOU CHJIBI).
Cnioco0b1 0oOHapyKeHUS TOYKH
3KBHUBAJICHTHOCTH. Kucnorno-ocHOBHEIE
WHUKATOPBI. WuTepBan nepexoja
WHJUKATOPA. Br16op WHJUKATOPA.
KommuiekcoHomMeTprueckoe  TUTPOBAHHE.
MeTtaimoxpoMHbie

WHUKATOPBI. OxucauTenbHo-
BOCCTAaHOBHUTEJIBHOE TUTPOBAHHE.
Kpussie OKHCIIUTEIIbHO-
BOCCTAaHOBUTECIIBHOI'O TUTPOBAHUA.
Crnioco0sl OTpeIeTICHUS TOYKH

HOTGHHI/IOMCTpI/I‘ICCKI/Ie
MCETOJBI aHaJInu3a

OO01ast XapakTepUCTUKa
NIEKTPOXUMHUYECKUX METOMOB.
Knaccugpukanust 31eKTpoXuMHYECKIX
METOJO0B. DJIEKTPOXUMHUYECKas LIEIb
(sueriku). MTHAMKATOPHBIN 3JE€KTPO U
UEeKTpox cpaBHeHus. [Ipsamas
noreHuromerpus. Mzmepenune
noreHuuana. Obparumsie U
HEOOpaTHMbIE OKHCIUTEIHHO-
BOCCTAHOBUTEJILHBIE CUCTEMBI.
WNupukaropHsle 21ekTpoasl. MloHoMerpus.
Knaccudukanys MOHOCENEKTUBHBIX
951eKTpo10B. CTEKIISIHHBIE 3JIEKTPOAbI.
Mertanmnuueckue JIEKTPOJIBI.
KoadpdumueHT ceneKTHBHOCTH, BpeMs
otknuka. Monomerpusa u pH- meTpusa, ux
MIPAKTHUYECKOE TPHUMEHEHHUE.

YcTHBIN onpoc

CHeKTpOoCKOIUYECKre
METO/IbI aHAIIN3A.

e
CrieKTp 3JIeKTPOMarHUTHOTO M3Ty4eHus,
€r0o  OCHOBHBIE  XapaKTEePUCTHKH U
CHocoOBbl MX BBIPQKEHUs (JUIMHA BOJIHBI,
4acTtoTa,  BOJHOBOE  YHCIO,  IOTOK
U3JTy4eHus, MHTEHCHBHOCTB).
VYapTpaduoneronas, BHUIUMAs "
UH(ppakpacHas o0nacTtu CIIEKTpaA.
Knaccuduxarms CHEKTPOCKOITMYECKUX
METO/IOB. CnexTpsl MOJIEKYI.
IIpencrapiieHre MOJTHON YHEPTUH MOJIEKYI
KaK CyMMBbI 3JIEKTPOHHOMH, KojiebaTenbHOM

u BpalllaTenbHOM. OcoGeHHoctu
MOJIEKYIISIPHBIX CIIEKTPOB.
AOGcopburonHas crektpockonusi B YO-
u BUIMMOM o0macTsx CHeKTpa
(ciexkTpodoTomeTpus). CymHocTh
METO/A. 3aKOHbI MOTJIOIEHUS
AIIEKTPOMATHUTHOTO W3ITyYeHUS "

crocoObl UX BbIpaXeHus. 3akoH byrepa-
JlambepTa-bepa, ero maremaTuueckoe
BBIPAKCHHUE. Benuunnsl,
XapaKkTepU3yollre MOTJIOILEHHE.
MosnsipHblii KO3 PUIUMEHT MOTJIOMIEHHUS.

VYerHbI onpoc,
KP, K




Onrtuyeckass IUIOTHOCTh. Bribop ycrmoBuid
u3MepeHusi mornomieHuss (A,  pacTBop
CpaBHEHUS) u IIOCTPOEHUS
IpagyupOBOYHOTO rpaguka.
CnextpodoToMeTprIeCKHii METOJ
aHaJm3a. CriocoOsl OIIpENEIICHUS
KOHLICHTpALUi BEILIECTB.
DOTOZIEKTPOKOIIOPUMETPHI U
CHEKTPO(HOTOMETPHI. ITpumenenue
CIEKTPO(OTOMETPHUHU.

10.

BBenenue. OcHOBHEBIE
IIOHSTHS

[Ipenmer oprannyeckoi xumuu. Teopus
xuMudeckoro ctpoenust A. M. Byrneposa.
N3omepus. CTpoeHue aToma yriaepoa.
I'uOpunuzanus. 'eomerpust opraHM4eCKux
MOJIEKYJL.

OnexrpoHHbie d3pQexTl. Tumbl peakuuii B
OpraHn4eckoi XxuMuu. TUIbl YacTHLL.
Hyxneoduns! u anexrpodpuinsl. Kuciaorsl u
ocHoBaHus bpéncrena u JIpronca.

KP

11.

YTieBoaopo/ibl

Knaccudukamus yrieBoaopoaos.
Homenkiatypa oprann4eckux
coenuHeHuil. Ankadpl. Peakiuu
PaIMKaIBLHOTO 3aMEIICHUS. AJIKCHBI.
['eomerpuyeckast n30Mepus aJIKEHOB.
AJIKWHBI U JUCHBI: CTPOCHUE, PU3UICCKHEC
CBOICTBa, CIOCOOBI MOIy4YEHUS U
peaKIMOHHasl CIOCOOHOCTb. APEHBI.
ApomarnuHocTs. [IpaBuna opuentanumn
MIPH ApOMATUYECKOM EKTPOGUIHLHOM
3aMEUICHHH.

KP

12.

CrupThl U QEeHOIIBI

[Tonstue o cnuprax. Gusnueckue
CBOMCTBa, CIOCOOBI MOJIy4YEHUs U
peaKIMoHHasl COCOOHOCTH CITUPTOB.
Kucnotnocts. [IpocTsie a¢pupsl.

KP

13.

Kap6onunbHbie
COETMHEHUS

CrpoeHne kapOOHUIBHOM TPYIIIBL.
ANbIETUIbI U KETOHBL: (PU3NIECKUE
CBOMCTBA, CIIOCOOBI MOTYYEHHS U
peaKIMOHHasE CITIOCOOHOCTb.

KP

14.

KapOoHOBBIE KHCIOTHI
U X IPOU3BO/IHBIE

Crpoenue kapOOKCUIIbHOW IPYIIIHI.
dusnueckre CBOMCTBA, CIIOCOORI
MTOJTYYCHHS ¥ PEaKIIMOHHAs CTIOCOOHOCTh
KHCHOT.

KP

15.

HoHHbIe paBHOBECHS U
O0OMEHHBIE PEaKI1H B
pacTBOpax.

Teopust ANEKTPONUTUUECKON AMCCOLMALNN
U €€ OCHOBHbIE TMOJoXeHus. CTeneHpb
mucconmanui.  CuapHBIE W clla0ble
anekTpoauThl. MoHHas cuima pacTBopa.
AxkTuBHOCTH. 3akoH JleOas-Xrokkens. Ponb
AJIEKTPOJIMTOB B IIpoIIecce
KuzHeaesTenpHocTu. KoHcranta
JTUCCOIMAINK. 3aKOH pa30aBlIeHUS
OctBanibaa. Jluccormaniysi BOJIbl.

YO




HMonHoe mmpousBenecHUe BOMBL.
Bonopoansiii mokasza- Teb.
WurepBans! 3Hayenuit pH nis
JKUJKOCTEN OpraHusma.
IIporonurnueckas Teopus.
[Iporonutnueckne paBHOBECUS B
pactBopax. AMponutel. VoHHBIN
ruaposn3. KoHcranTa rugposnusa.
KoHKypeHTHBIE peakliuu B pacTBOpax
anekTpoauToB. Pacuer pH kucior,
OCHOBAHMU U COJIEH.

16. |OxucnurensHO- OKHCIUTETHHO-BOCCTAHOBUTEIIHLHBIC YcTHbIl onpoc
BOCCTAHOBUTEIIbHBIE peakuuu(OBP).  Pemokc-cuctembr.  Oc-
peakuuu. Penokc- HoBHbIE TUbI OBP.
CHCTEMBI.
17. Y — CrangapTHBIA 3JIEKTPOJIHBIA MOTEHUIMAN H| Y CTHBIN OMpoc
P (akTOphl Ha HEro BIUSIONIME. YpPaBHEHUE
MOTEHITHAI .
Hepncra. BogopoiHbIi 351€KTPO/I.
18. HNonooOMeHHbIE MeMOpaHbl.| Y CTHBIN onpoc
HonooOmenHoe o
buonornyeckue MeMOpaHbl UX YCTPOWMCTBO
paBHOBeCHE
Y POJIb B )KHBOM OpraHH3Me.
2.3.2 3aHATHS CEMHHAPCKOIr0 TUIA
3aHATUSI CEMUHAPCKOTO TUIIA HE IPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATUS
HaumenoBanue dopma TEKyIIEro
Ne Coneprxanue pazaena (Tembl) p ym
paznena (TeMbl) KOHTPOJIA
1 2 3 4
1. Ompenenenue  TemIoBbIX  dDPexToB Otuer o
DHepreTuka XMMHUYECKHX . .
XUMHUYECKUX peakuui (TerIOTHl|  aGopaTopHOit
MIPOIIECCOB U ITyTH MX .
HEUTpaJIU3aIiy, TeTJIOTHI THPATAIIUHN ). a60oTe
MIPOTEKaHHUS. p
2. DNEeKTPOIUTUYECKAS JIMCCOLIAALIHSL. Oruer 110
PactBopsbl. Peakiu B KucnotHo-ocHOBHBIE paBHOBeCHS B| JabOPAaTOPHOIA
BOJHBIX PAaCTBOpax. BOJIHBIX pacTBopax coned. ['maponus pabote
coxneil. Onpenenenue pH.

3.|00630p cBoiicTB AmemMeHTOB | XuMmus dneMeHToB 1V-A, V-A, VI-A OTyer 1o
1 UX BaKHEUIINX TPYIIIL. nabopaTopHOH
coequnenuii. buorennsie | Xumus d-anementos (Cr, Mn, Fe, Co, pabote
HIIEMEHTHI. Ni)

KomrmnekcHbie
COEIMHEHMUSL.

4 | Xummueckoe B3BemmBanue. Otuer o
paBHOBecue. KoHncranTel |[IpuroroBienue pacTBopoB. nabopaTopHOH
XUMHYECKOTO pabote
paBHoBecus. [IpuHIMn
Jle-1llarenbe.

5 |[IpoTonuTndeckas Tutpumerpudeckuit aHams. Otuer no
teopusi.  bydepnbie KucnotHo- oOCHOBHOE THUTpPOBAHHE. nabopaTopHOH
PacTBOPHI. CranpapTtu3anus pacTBOpPOB. pabote

Maremarnyeckas o0paboTka

Pe3yabTaTOB HKCIIEPUMEHTA.




6 [— Omnpenenenue >KeCTKOCTH BOJIBI Ortuer 1o
METOJIOM KHCJIOTHO-OCHOBHOTO nabopaTopHOH
KOMITJIEKCOOOpa30BaHus U
KU O HO- TUTPOBAHMUSI. pabote
BOCCTAaHOBUTEIIbHBIC
peakuuu.

7 |IIpo6ooTOop. CranmapTu3anus pacTBopa Otuer o
Mertponorudyeckue nepMaHranara kaius. Onpenenenue n1abopaTropHoOu
OCHOBBI XUMHUYECKOTO conepkanus sxenesa(ll) metomom pabote
aHaJm3a OKHCITUTEIIbHO- BOCCTAHOBUTEILHOTO

TUTPOBAHMSL.
8 Omnpenenenue o01IeH KECTKOCTH
} BOJIBI METOJIOM Or4er o
Turpumerpudeckwmii KOMIUIEKCOHOMETPHYECKOTO .
nabopaTopHOM
aHaJu3. TUTPOBAHMUSL. B
Onpenenenue pH pacTBopoB. Otuer o
ITorennmomerpuueckue  ([loTeHHHOMETpUYECKOE nabopaTopHO
METO/IbI aHAJIH3a OIIpe/IelICHHEe HUTPAT-UOHOB B pabore
MIPUPOJTHBIX BOJIAX.

10 CnexrpodoTomerprueckoe Oruer no
CHeKTpOCKOIMYECKHE OIpe/ielIcCHHEe HUTPUT-UOHOB B n1abopaTtopHoOu
METO/TbI aHATH3A. MIPUPOJTHBIX BOJIAX. pabote

11 KauecTBennblit aHaIM3 Otuer o
YT1eBOA0pOIBI OpPraHUYeCKUX COCIMHCHHH. n1abopaTtopHoOU

VYrieBonopos pabore

12 Cnuptsl, ¢peHosbl, KapOOHUIILHBIE Otuer no
CrupTsl ¥ QpEeHOITBI COETUHEHHUS nabopaTopHOI

pabore

13|KapOoHoBsie kucnoTel 1 | KapOOHOBbIE KHCIOTBI W HUX Otuer o
WX MPOU3BOTHBIC MIPOU3BOIHBIE nabopaTtopHoOn

pabore

14| AMMHOKHCIIOTBI, OEIKH AMUHBI, aMUHOKHCIIOTHI, OCIIKH. Ortuer 1o

nabopaTtopHon
pabore

15|MonHbie paBHOBECHS U [ToTeHIMOMETpHYECKOE  TUTPOBAHUE Otuer o
OOMEHHBIE PEaKIINH B CHJIBHBIX u CIa0BIX KHCJIOT.| 1abopaTopHOi
pacTBopax. Ornpenenenue oO1ero pabote

COJIECOJICPYKAHUST WIIM MUHEPAIN3aIlUH
MIPUPOJTHBIX ¥ CTOYHBIX BOJI

16|OxucnurensHoO- N3yuenue konedaTenbHON peakuu Ortuer no
BOCCTaHOBHUTEIILHBIC nabopaTopHOH
peakrmu. Pemgokce- pabore
CHCTEMBI.

17|9nexTpoaHbIi N3mepenne DJIC ranpBaHUYECKUX Oruer 110
MIOTEHIUAT neneun nabopaTtopHon

pabore

18|MorooOMeHHOE N3zyuenue muddy3um yepe3 Otyer o
paBHOBECHE HOHOOOMEHHYIO MEMOpaHy nabopaTopHOH

pabore

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHBI.

24 IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecieYeHH sl IJIS CAMOCTOSITE/IbHOH PadoThl



00y4arouUXcs Mo JUCHUIUIHHE (MOTYJII0)

[TepeueHs yueOHO-METOMMYIECKOTO 0OECIeUeHUS
No Haumeno JTUCIUILTIHBI IO BHITOJHEHUIO CAMOCTOSITENILHOM paboThI
BaHUE
paszznena
1 2 3
1. | IIpopabotka yueOHOTO 1. Meroauyeckne  peKOMEHIAIMM K  OpraHu3aluu
(TEeopeTH4ECcKoro) ayIUTOPHOM U BHEAYIUTOPHOU (CaMOCTOATENLHON) pabOoThI
MaTepuaa CTYIEHTOB: Meronuyeckue ykazanuss / coct. T.IL
Cropoxenko, T.b. ITounnok, A.B. becnasos, H.B. Jlo3a. —
Kpacunonap: Kybanckwuii roc. yu-1, 2018. 89 c.
2. IToaroToBKa K TEKyIIEMY MeTtoauueckue peKOMEHJaluu K OpraHu3anuu
KOHTPOJIIO ayIUTOPHOM ¥ BHEAYIUTOPHOU (CaMOCTOSTEIbHOM) paboThI
CTYyIEHTOB: MeToauueckue ykazauus / cocrt. T.II.
Cropoxenko, T.b. [Tounnok, A.B. becnianos, H.B. Jloza. —
Kpacnonap: Kybauckuii roc. yu-t, 2018. 89 c.

Y4eOHO-METOMUECKIEe MaTepHalibl Il CAMOCTOSTENBHOW Pa0dOTHl OOydYarOMIMXCS W3
YHUCIa WHBAIMAOB W JIMIl C OTPAaHMYCHHBIMH  BO3MOXHOCTMH  310poBbsi  (OB3)
NPEAOCTABISAIOTCS B (popMax, aJanTHPOBaHHBIX K OTPAHUYCHUSM UX 370POBbS U BOCHPHUSTHS
UH(POPMAITUH:

J1J1s1 JIU ¢ HApyIICHUSIMU 3PEHHUS:

—B Me4YaTHOW (hOpME YBEITHMUCHHBIM MIPUPTOM,

— B (opMe AJIEKTPOHHOTO AOKyMeHTa, [list

JIMII C HAPYIICHUSIMH CITyXa:

— B IIe4aTHou hopme,

— B (hopMe FNEKTPOHHOT'O IOKYMEHTA.

Jliist i1 ¢ HapyIIEHUSIME OTIOPHO-IBUTATEIBHOTO armapara:

— B Me4YaTHoi Gopme,

— B (hopMe FIIEKTPOHHOTO JIOKYMEHTA,

JlaHHBIA TIEpeYEHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyuaronmxcs

3. O0pa3oBaTte/ibHbIe TEXHOJIOTHHU

OOpa3zoBarenpHble TEXHOJOTMU: METOJl MPOOJEMHOTO M3JI0KEHHUs MaTepHuaia, Kak
JIEKTOPOM, TaK M CTYIEHTAMH; CAMOCTOSATEIILHOE YTEHUE CTYIEHTAMH Y4eOHO-METOIUYECKOU U
CIPAaBOYHOM JUTEpaTyphl M MOCIEIyIoLe CBOOOJHON IUCKYCCMM IO OCBOCHHOMY HUMH
marepuainy.  Vcmomp3oBaHWe, ~— WIIIOCTPAaTUBHBIX  BHUIEOMATEpHAIOB  C  TIOMOUIBIO
MYJIbTUMEAUHHOTO 000py/lOBaHHUA. TEXHOJOTMH JIMYHOCTHO-OPUEHTUPOBAHHOTO OOYyYeHus,
MO3BOJIAIONINE CO3/1aBaTh MHANBUAYaIbHbIE 00pa30BaTEIbHbBIE TEXHOIOTHH.

[epeuncienHbie 00pa3oBaTENbHBIC TEXHOIOTHH PEATH3YIOTCS:

- TpPU YTEHUM JIEKIMU C UCIOJb30BAaHUEM MYJIbTUMEAUNHBIX Tpe3eHTAlui |
JIEMOHCTPALIMOHHOTO AKCIIEPUMEHTA;

- pH JAUANOTOBOM (opMe TPOBENCHHS JIEKIMOHHBIX 3aHATHH C WCIIOIB30BAaHUEM
DIIEMEHTOB TPAKTHUYECKUX 3aHSATHHA, TTOCTAHOBKOW W PEIICHHEM TMPOOJIEMHBIX M CHTYAI[MOHHBIX
3a/1aHU;

- IpH MIPOBEICHUU 11ab0opaTOPHBIX pabor BKJTIOYAIOIINX rI1yOOKYIO
CaMOCTOSITENIBHYIO MPOPA0OTKY TEOPETUYECKOro MaTepHaja, W3yueHHEe METOIUKU MpPOBEJICHHUS
paboTHI M TITAHUPOBAHUS YKCIIEPIMEHTA.

Jnis M ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3710pOBbsl IIPEIYCMOTpPEHa OpraHu3alus
KOHCYJBTAIUH C UCTIOIB30BaHUEM DIIEKTPOHHOM MOYTEHI.



Bun 3anstus (J1, Mcnosib3yeMble aKTUBHBIE U KomnuuectBo

Cemectp [1P, JIP) MHTEPaKTHUBHBIC 00pa30BaTeIbHbIE  [4aCOB
TEXHOJIOTUU
1-4 J ITUCKyccHst, TpoOIeMHast ICKIIHS 4
METOJ MaJIbIX IPpYIIII,
JIP
MaTeMaTHYeCKas 10

00paboTKa IKCIIEPUMEHTATbHBIX
pe3ynbTaToB, padota ¢ Internet B
[EIISIX TOMCKa HH(POPMAIIUHN IS
MOJTOTOBKH K YI€OHBIM 3aHITHIM

Hroro: 14

4. OueHOYHbIE CPeACTBA /1JIsl TEKYIIEro KOHTPOJISA YCIIeBAeMOCTH M NIPOMEKYTOYHOM
aTrecTamnuu
4.1 ®oHj OLIEeHOYHBIX CPEICTB /IS MPOBeIeHNs TeKyIel aTTecTauuu

Tekymuii KOHTPOJb OCYHIECTBISIETCS B YCTHOM M TIHCBMEHHOW (oOpMe YCTHOTO
0Ipoca, KOJJIOKBUYMOB, KOHTPOJIBHBIX Pa0OT M OTYETOB I10 JIAOOPAaTOPHBIM paboTaMm.

4.1.1 IlpuMepbl BONPOCOB AJISl YCTHOTO OIPOCa

1. Uro u3yuyaer HayKka TepMOJUHAMHUKa?

2. KakoBbl OCHOBHBIE MOHATHS, ONIPEICJICHUS TEPMOANHAMUKU?

3. Chopmynupyiite | 3akoH TepMOAMHAMMKM U JalTe€ €ro MaTeMaTHYecKoe
BbIpakeHue. [ToueMy oH uMeeT HeCKOIbKO (hOPMYITUPOBOK?

4. Uro u3yuyaer TepMOXUMus?

S. UYro Ha3pIBaeTCs TEMJIOBBIM 3PPEeKTOM XMMHUYECKOH peakuuu? B kakux enmHumax
OH BbIpakaeTcsi?JlaiiTe onpeneneHus 3H10- U IK30TEPMUYECKUM PEAKIIMSIM.

6. JlaiiTe onpesieeHre NOHATHIO «OHTAIBITHY.

7. UTO MOHUMAIOT MO/ TETUIOTOM (SHTAIbIIEN) 00pa30BaHUsI CII0OKHOTO BEIIecTBa?

8. YTo MOHMMAIOT MOJ CTaHAAPTHOM TEIUIOTOM (SHTaJIbIMEN) 00pa30BaHUs CIOKHOIO
BellecTna?

9. Jns 4yero HEOOXOMUMBI TaOJIMIBI CTaHJAPTHBIX TEPMOJMHAMUYECKUX BEIUYMH
(AH°298, AG°298, AS°298) pa3nuuHBIX BEIIECTB?

10. Cdhopmynupyiite 3akoH ['ecca.

11. KakoBa ¢opmyna 1-ro cneactBus u3 3akona ['ecca?

12. Kaxkosa hopmyna 2-ro crnenctBust u3 3akona ['ecca?

13. KakoBbl 0COOEHHOCTH 3alMCH TEPMOJIUHAMUYECKOTO YPABHEHUS peakuun?

14. [Tonsitue o |l 3akoHe TepMOIMHAMUKH.

15. JlaiiTe onpeesieHne CaMOIIPOU3BOJIBHBIM U HECAMOIIPOU3BOJIBHBIM IIPOLIECCAM.

16. [losicaute mnoHsATHE «dHTponMs». Kak W3MeHsieTcs SHTpONus NpU Mepexoje
TBEPJIOTO BEIIECTBA B KUAKOE U ra3000pa3zHoe?

17. Uro omnpenenser u3zobapHO-u3oTepMuueckuii mnoreHmuan AG°298 (aHeprus
I'u66ca)?

18. Kakum o6pazom BBIYUCISIIOT ~ M3MEHEHHWE  M300apHO-U30TEPMUUYECKOTO
noteHuana (3Hepruu ['ub0ca) B pe3ynprare XMMUYECKON peaKIiu:

19. a) B CTaHJApTHBIX ycinoBusax (AG°298);

20. 0) [IpU TeMIieparype, oTauydaromieiics ot crangaptHoit (AG°T)?

21. Kak onpenensror ckopoCcTh XMMHUYECKOM peakuu?

22. B uem oTiMumne NOHATUH «CPENHEN» U «MCTUHHON» CKOPOCTH pEeaKIui?

23. KakoBa pazMepHOCTb CKOPOCTH XUMHUYECKOHW PeaKInu?

24. [TpuBenure (GOpMYIMPOBKY OCHOBHOI'O 3aKOHAa XWMHYECKOM KHHETHKH (3aKOH
JIEHCTBUSI Macc).

25. KakoB ¢u3nueckuii CMbICI KOHCTAHTBI CKOPOCTH XMMUYECKON peakiuu?

26. Kaxkue hakTopbl BAUSAIOT Ha CKOPOCTh XUMHUECKOU PEAKITHH?

27. KakoBa 3aBMCMMOCTP CKOPOCTHM XHMHYECKOM peakIMu OT TeMIeparypbl?



Chopmynupyiite npasuino Baat-I'odda.

28. UYro mpencraBnsieT coOoi TemrepaTypHbIi KO3((UIMEHT CKOpocTH peakuuu? B
KaKMX Ipesienax OH U3MeHseTcs?

29. Karanu3. 'oMoreHHbIi 1 reTepOreHHbIN KaTauus.

30. KakoBbl IpecTaBIeHNs 0 MEXaHU3Me KaTanu3a?

31. Kakue BemiecTBa Ha3piBaloT KaranusaTopamu? C Kakoill LIENIBI0 UX HCIOJIB3YIOT B
XUMHUYECKHUX peaKusx?

32. Kakwue BemecTBa Ha3bIBalOT MPOMOTOPAMHU M MHTUOUTOpaMH KaTaiusa?

33. OOBsicHUTE CYITHOCTH (hEPMEHTATUBHOTO KaTaJIn3a.

34. B 4em pa3zHuiia Mexxay HeoOpaTUMBIMU U 00paTUMbIMH peakuusaMu? Kakue peakiuu
Ha3bIBalOT 00OPATUMBIMU?

35. Uro Ha3bpIBaeTCS COCTOSHHUEM XHMMHUYECKOro pasHoBecusi? IIpekpamatorcs mu
XMMHUYECKHE PEAKLIUU B COCTOSIHUM PaBHOBECHs?

36. Kakumu ¢akropamu xapakTepu3yeTcsi COCTOSHUE XUMHUUECKOTO PAaBHOBECHS?

37. Kakue  ¢aktopsl BIMAIOT HAa  COCTOSHHME  XUMHMUYECKOrO  paBHOBeCHA?
ChopmynupyiiTe 3aKOH IEUCTBHS MacC IJisi 00paTUMON XMMUYECKOM peaKIuu.

38. KakoB ¢u3uueckuil CMbICI KOHCTaHTbl XMMHUYECKOro paBHoBecusi? OT Kakux

(hakTOpoB OHA 3aBUCHT?
39. Chopmynupyiite npasuio Jle [llatensbe.
40. KakoBo BiamsiHue karanu3zaropa Ha paBHOBECHYIO CHCTEMY?

4.1.2 Ilpumepsbl 3a1aHNH KOJIJIOKBUYMA
1. Kakas peakuus Ha3bIBaeTCsl OKUCIMTEIbHO-BOCCTAHOBUTENbHON? UTO Takoe
OKHCITUTEINb U BOCCTAHOBUTEIH?
2. OKHCIIUTETHPHO-BOCCTAHOBUTEIIBHBIN TMOTEHIMAN, YTO OH Xapakrepusyet? [laiite
OIpE/ICTICHUE CTAHJAPTHOMY U pEAJIbHOMY OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOMY IOTEHLIHUATY.
YKaxuTe B3aMMOCBS3b MEXJIy HUMHU. YpaBHeHHE HepHCTa, MOACHUTE CMBICT BXOISALIMX B HETO

BenmunH. Hamwmmmre ypaBHenue HepHcta uis  compsbkeHHBIX pernokc-map:  MnO4-/Mn2+;
Cr2072-/Cr3+; Fe3+/Fe2+.

3. Kakue QaxkTopsl BIMAIOT Ha BEIUYMHY OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOTO
noreHuuana? Ykaxure BausHue pH Ha BeIMUMHY 3JE€KTPOJHOIO NOTEHIHMAIIA.

4, Uro Takoe rajabBaHMYECKUH 3JIEMEHT? YCTpPOHCTBO TrajbBaHMUYECKOTO 3JIEMEHTA,
MIPUMEDPBL.

5. Pacuer KOHCTaHTBI paBHOBeCHUs peloKc-peakuuu. Kakum o0pa3zoM 1O BelnduHE

CTAaHAAPT-HBIX W PCAJIBbHBIX INOTCHIHAIOB W KOHCTAHTC PABHOBCCUA (Kp) MOXXHO CYIOUTb O
HalpaBJICHUHU  PCIOOKC peaKHI/II/I? Kak MOXHO H3MEHUTH HaIlpaBJICHUC OKUCIIMTEIIbHO-
BOCCTaHOBHUTEIbHOM peaKI_II/II/I?

6. [Ipupona XuMUYECKOM CBSI3M B KOMIUIEKCHOM coeauMHeHuHu. [laiite ompeneneHue
CIIENYIO-IIIMM IOHATHUSAM: KOMIUIEKCHOE COEAMHEHHE, KOOPAMHALMOHHOE YMCIIO, JEHTaTHOCTb
JUraHaa, MOHO- M IIOJMACHTATHBIC JIMTAHJbI, XEJIATHOE COCIUHEHUE, BHYTPUKOMIIJIEKCHOE
coenuHeHue. [IpuBenure npuMepsl.

7. KoymuecTBeHHEBIE XapaKTCPUCTUKU YCTOIZHHBOCTH KOMIIJICKCHBIX COGHHHGHHﬁ.
TepMO}II/IHa-MI/Iq€CKa$I, pcajibHad M YCJIOBHasd KOHCTAHTBI YCTOIZQHBOCTH.

8. dakTopHl, BIUSIOMINE HA YCTOWIMBOCTh KOMITIEKCHBIX COSIMHEHUH.

Kpurepun oneHkm 3HaHWI CTyJdeHTa 10 pe3yJbTaTaM YCTHOIO ONpoca o
KOJIJIOKBHYMa!

— OLIEHKAa «OTJIMYHO» BBICTABISETCS CTYIEHTY, €CJIIM OH II0Ka3bIBa€T BCECTOPOHHEE,
cucTeMaThyeckoe, IIIyOOKOe 3HaHHWEe Y4eOHO-IPOrpaMMHOTO MaTepuana; yMeeT CBOOOJHO
JIOTUYECKH, apryMEHTHPOBAHO, YETKO M CXaTO, M3JaraTh OTBETHI HAa BOMPOCHI; yMeeT CBOOOJHO
BBIMOJIHATE 33J[aHUs, MPEIYCMOTPEHHBIE MPOrpaMMOM; HPOSBIAET TBOPYECKHE CIOCOOHOCTH B
MMOHUMAaHUM, W3JI0)KEHUU U HCIOJb30BAaHUM Yy4eOHO-IPOrpaMMHOIO MaTepuana; CBOOOJHO
NPUMEHSIET TEOpPeTUYECKUE 3HaHWsS i1 pelIeHHs IMPaKTHUYECKUX BOMPOCOB  Oymylieit
CIEMAIBHOCTH;



— OICHKA «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIIM OH BO BPEMA OTBCTA HA BOIIPOCHI
IIOKa3bIBACT IIOJHBIC, CHCTCMATUYCCKHUC 3HaAHUA y‘-ICGHO-HpOI‘paMMHOFO Marcpuajia 1o
AUCHUILIMHE, YCIICUIHO, 0e3 CYIICCTBCHHBIX HCI[OLIéTOB, BBIIIOJHACT MNOPCAYCMOTPCHHBIC B
nporpamMme 3aJilaHus; OOIMYCKACT HC3HAUUTCIIbHBIC NOTPCIIHOCTU B aHAJIU3C q)aKTOB, SIBJIGHI/If/’I,
IIPpOLECCOB, 3aTPYAHSACTCA B BBIABIICHHHU CBA3M H3JIaracMoro marepuaia ¢ APYruMu pasaciaMu
ImporpaMmal; AOIYCKAET HCE3HAYWUTCIBbHBIC HApPYIICHUA JIOTHYECKOMH IoCJICAOBATCIbHOCTH B
H3JI0KCHUU MaTCpuajia,

— OIICHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIIM OH ,Z[aéT HCITIOJIHBIC
OTBCTbBI Ha IIOCTABJICHHBIC BOIIPOCHI; JOIMYCKACT HCTOYHOCTU B (bOpMyJII/IpOBKaX; MMPOABJIACT
OHpeHGHéHHBIe 3aTPYAHCHUS B BBIABJICHUN BHYTPH- U MCIKIIPECAMCTHBIX CB$I3€I71;

4.1.3 IlpuMep KOHTPOJILHOI padoThI
KonTpomnbsHas pabora Nel

Bapuanr 1
1. B uem 3axmouyaroTcs OCHOBHBIE IOJIOKEHUS TEOPUHU XUMHMUYECKOro crpoeHus A.M.
Bytneposa?
2. Omnpenenure TUN TUOpUIM3ALMU YyKazaHHOro artoma. Kakyioo KOH(Urypauuio OH
nmeer?
HiC——C——CHj N i
J O=—=C=—=0 CHa_CH2_CH3
CH,
3. Kakne snextponnbie 3¢ ¢eKThl MposBiIseT Ka3aHHbIA atoMm (rpynma)? I[lokaxute
nerctere 3 (HEeKTOB CTPEIIKaMHU.
CH,
HaC——C——CF; CH;—CH=—CH—NO,
CH;

4. JlaiiTe ompeneneHHMe M KPaTKyl0 XapaKTEpPUCTHUKY HM3BECTHBIM BaM 3JIEKTPOHHBIM
s dexTam.

Bapmuanr 2
1. B 4eMm 3akio4aroTcsi OCHOBHBIC TIOJIOKEHHS TEOPUM XUMHUECKOTO CTpoeHust A. M.
Bytneposa?
2. Omnpenenure THUN THOpHIM3ALMM YyKa3aHHOro aroMa. Kakyioo KoH(uUrypaluio OH
nMeer?
CH;
i |
| o
f\ CH3_C_CH3

CH3_C_CH3

CHEFFC—CHj
3. Kakue snexkrpoHHble >QQeKThl MpOSBISET yKazaHHBI aroM (rpymma)? Ilokaxwure

nerictBre 3 (HEeKTOB CTPEIKaAMHU.
OH Br

CH;—CH—CH,

JlaiiTe omnpeneneHne U KPaTKyl0 XapakTEpPUCTUKY M3BECTHBIM  BaM



AJIEKTPOHHBIM 3 PeKTam

4.2 (I)OH)I OIICHOYHLIX CpPEACTB /IJdA IIPOBCACHUA HpOMeHCyTOqHOﬁ
arrecranuun

Jns  oueHku  3HAHWUN, YMEHHWH, HaBBIKOB W (WIM) OMNbITa  JESATEIbHOCTH,
XapaKTepPU3YIOMUX 3Tanbl (OPMHUPOBAHUS KOMIICTCHIIMA B TIPOIECCE OCBOCHUS JTUCIMILIMHBI
MIPOBOJIUTCS IPOMEXKYTOUYHAS aTTecTalus B GopMe 3a4eTa U HK3aMeHa.

4.2.1 Bonpochl 11l MOATOTOBKH K IK3aMeHY

1. TepmoauHammueckue cuCTEMbl. BHYTpEHHSS SHEPIUs CHCTEMBI, paboTa, TEILIOTA.

2. TlepBblil 3aKOH TEPMOAMHAMHUKH. TEILIOTHI IIPOLIECCOB MPHU MOCTOSHHOM O0OBEME U
IIPY ITOCTOSTHHOM JABJICHUH. DHTAJIBIINS.

3. DK30- M DJHIOTEPMMYECKHE pEAKIUH. TepPMOXMMUYECKME YpPABHEHHS. 3aKOH
I'ecca.

4, Cnencreus n3 3akoHa Iecca. CTaHAapTHBIE COCTOSIHMS M CTAaHJAPTHBIE TEILIOTHI
o0pa3oBaHUs BEIICCTB.

5. BTopoii 3aK0H TepMOIMHAMUKHI. JHTPOTHSL. CaMorpou3BoIbHBIE u
HECaMOIIPOU3BOJIbHBIE IPOLIECCHI.

6. @dakTopbl,  CIOCOOCTBYIOIIME  POCTY  OSHTpPONUH.  TpeTuil  3aKoH
TEPMOJUHAMUKH.

7. WsobapHo-u3orepMudeckuii moTeHuman  (oHeprus ['m66ca). Hanpasnenue
MPOTEKAHUS XUMHUYCCKHX PEAKITHA.

8. Tlomstne cpeaHeii W HMCTUHHOM CKOPOCTM XHMMHMYECKOH peakiuu. 3aKoH
JEHCTBYIOLIMX MACC U I'PAHULIBI €I0 IPUMEHEHMUS.

9. [Topsinok peakuyu. MONEKYISIPHOCTh pEaKUUU. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU peakuuu oT Temneparypsl. [Ipasuno Bant-I'odda.

10. Dmeprus axtusanuu. Ypanenue Appenunyca. [lonsTHe KaTanusa.
11. ®epmenTaruBHbIi KaTaIN3.

12. OOpatumble ¥ HeOOpaTUMBbIE XHMHUYECKHE pPEaKIuu. XHUMHUYECKOe
paBHOBECHE.

13. KoncranTa paBHOBecHs U (haKTOPBI HAa Hee BIMSIONME. BHIX0O peaKiuy.
14. Cpsur xummueckoro pasaosecus. [Tpunnun Jle-1llatense.

15. I'omorennsle u rereporeHHele cucrembl. @as3pl. Bugesl pacTBOpOB.
PactBOpuUMOCTS.

16. Crnoco6s! BeIpakeHNs KOHIIEHTPALUU PACTBOPOB.

17. Wpeanbuble u peanbHble pactBopbl. ConbBaTanus. PacTBopeHHe Kak (U3MKO-
XUMHUUYECKUH TIPOLIECC.

18. TemnoBsie S pexTrI npomecca PacTBOPEHHS.
Kpucramtornaparsr. [IpoMeKyTOUHOE TIOJI0KEHUE PACTBOPOB MEXKTy BELIECTBAMH U CMECSIMH.

19. 3aBucuMoOCTE pAacCTBOPUMOCTM OT TeMIEpaTyphl M JaBj€HWs. 3akoH | eHpw.

Hudpodysus.
20. Ocwmoc. 3akon Bant-T'odda.

21. 3akon Payns u ceicTBHs U3 HETO.

22. KomnuratuBHble CBOWCTBA pAcTBOPOB W TPAHMIBI HX TPHMEHEHHS.
N3otonnueckuii K03 HUIMEHT.

23. Pomp ocMoca B OMONIOTMYECKMX CHCTEMAaX M B MeJMIMHE. | UMIOTOHMYECKUE WU
TUTIEPTOHUYECKHE PACTBOPHI.

24. Teopus >NEKTPONTUTHYECKON IUCCOLMALMM M €€ OCHOBHBIE MonoxkeHus. CTeneHs
nuccorranuy. CHIIbHBIE U CITA0BIE AIEKTPOIHTHI.

25. Wonnas cuna pacTBopa. AKTHBHOCTE. 3aKoH Jle0as-XIOKKeJIs.
26. Ponb 3MEKTPOIMTOB B IPOIECCE KUZHEAEATENEHOCTH.



27. KoucranTa gucconyanyy. 3akoH pasoasienus OcTBanba.

28. Jlucconmanus Bomabl. MOHHOE NpOM3BENCHUE BOIBL BOIOPOAHBIA II0OKa3aTelb.
WNurepBansl 3HadyeHnii pH 1 xKuakocrel opraHusma.

29. Tlporonutuueckas Teopus. IIpoTonuTHYECKHE paBHOBECHS B PACTBOpAX.
30. Awmdomnutsl. Monnslii rugponus. KoncTanTa ruaponmsa.

31. KoukypeHTHBIE peaKl[uH B pacTBOPAX JIEKTPOIUTOB.

32. Pacuer pH KHCIIOT, OCHOBaHHIA M CONIEH.

33. I'ereporennble  paBHOBecus "ocagok-pactBop". IlpousBenenue
PacTBOPUMOCTHU. PaCTBOPUMOCTB TPYAHOPACTBOPUMBIX JIEKTPOJIUTOB.

34. VYcnous ocaxaeHus — TPYAHOPACTBOPUMBIX — BEHNIECTB M WX  PACTBOPEHHMSL.
Konkypennus 3a o01muii HOH.

35. OxucnurensHo-BoccTaHoBuTeNbHble peakuuu(OBP). Penokc-cucremsl. OCHOBHBIE
tunsl OBP.

36. CranpapTHbI 2J1EKTPOIHBIN OTEHIMAT H (AKTOPHI HA HETO BIMSIOIME. YPaBHEHHE
Hepncra. BogopoiHablid 351eKTpo.
37. TanbBanudeckuii snement(Cu-Zn). DJC rajgpBaHMYECKOro JIEMEHTA.

38 HpaBI/ma 3aIlliCh  TaJIbBAHHMYCCKHUX  JJICMCHTOB. Ormmums  TajdbBaHUYECKOIO
QJICMCHTA OT SHGKTpOHHSHOﬁ STYCHKH.

39. Pa6ora, sHeprus I'm66ca, KOHCTaHTa paBHOBECHs peloKc-peakuuii. OnpeneneHue
HAIpaBJICHUs] CaMOIIPOM3BOJIBHOTO MPOTEKAHHS PEIOKC- IMPOLECCOB.

40. Buonoruyeckoe 3HaUYECHUE OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB
41. PacnpocTpaHEHHOCTh XMMUYECKHX 3JIEMEHTOB B PUPOIE.

42. Poib 31eMEHTOB-OPTaHOTEHOB M UX COEIMHEHHUH B KUBBIX CUCTEMAX.

43. Makpo- 1 MUKPO3JIEMEHTHI B CPEJIE U OPTaHU3ME YETIOBEKA.

44, Merawisl )KU3HH HX POJIb B OPraHU3ME.

IIpumepsnl 3K3aMeHAIINOHHBIX OUJIETOB.

MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit deneparnun
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEkKACHUE
BbICIIIET0 00pa30BaHus
«KyOaHckuii rocy1apCTBEHHBI YHUBEPCUTET)
(haxkynpTeT XMMHUH U BBICOKUX TEXHOJOTUI
kadenpa OOmIeil, HeOpraHMUECKON XUMUU U MHPOPMAIIMOHHO-BBIYUCIUTENBHBIX TEXHOIOTHIA B
XUMUHU
HarnpasiieHue noarotoBku 06.03.01 buonorus

Buaer Ne
ITo mucrnmmmHe « XUMUSDY
1. IlepBblif 3ak0H TepMOAMHAMHUKH. TEIIOTHI MPOIECCOB NPU MOCTOSHHOM 00BEME U
IIPYA IOCTOSTHHOM J1aBJIEHUH. DHTAJbIINA.
2. Bydepusie pactBopsl. bydepnas emxocts. bydepHbie ciucrembl opranusma.
3. CKoJIbKO MWDTHIIMTPOB KOHIIEHTpHpoBaHHOTO pacTBopa HNO3 (mumoTHOCTH

= 1,21 r/mn), comepxamiero 30% (mo macce) HNO3, HyxkHO B3sTh s
npurotoBienus /00 mn 0,5M pactBopa?

3aB. kadeapoii bykos H.H.




MunucrepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepanuu
(benepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa3oBaHus
«KybaHckuii TOCyIapCTBEHHBIH YHUBEPCUTET
(dakynbTeT XUMUU U BBICOKUX TEXHOJIOTHI
kadenpa OOmIel, HeOpraHMYECKOH XUMUHM U HHPOPMALMOHHO-BBIYHCIUTEIBHBIX TEXHOIOTUH B
XUMHH
Harnpasiienue noarotosku 06.03.01 buonorus

bujer Ne
Ilo nucnuiuinae «XuMus»

1. OHeprus aktuBauuu. Y paBHeHue Appennyca. [lonarue katanusa.

2. 3aBUCUMOCTh PACTBOPUMOCTH OT TeMIepaTypbl W JAaBieHHs. 3akoH ['eHpwm.
Huddysus.

3. K consnoit xucinore oobemom 250 M ¢ konneHtpamuen 0,1 monw/n mobasumm 40

MJI pacTBopa a30THOW KucioThl ¢ koHueHTpamueid 0,05 monw/n. Beruucnure pH
MOJIyYUBUIETOCS pacTBOpA.

3aB. xadenpoit bykos H.H.

Kpurepun onenku 3x3amMena:

OneHkKa «OTIMYHO» BBICTABIACTCS CTYACHTY, €CIIM OH TJIyOOKO U TPOYHO YCBOWII
MPOrpaMMHBIA MarepHall, UCUEPIbIBAIOLIE, [TOCIEI0BAaTEIbHO, YETKO U JIOTUYECKU CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBSA3bIBaTh TEOPUIO C IPAKTUKOM, CBOOOJHO CHpPABISETCS C 3aJadyaMi,
BOIIPOCAMH W JIPYTMMHU BUJAMU NPUMEHEHUs 3HAHUM, IPUYEM HE 3aTPYAHSETCS C OTBETOM IIPHU
BUJIOM3MEHEHUU  3aJaHUW, TPaBWIBHO OOOCHOBBIBAET MPUHATOE  PEIICHUE,  BIAJCET
Pa3HOCTOPOHHUMHM HABBIKAMU U NPUEMAaMHM BBIIIOJHEHUS TPAKTUUECKUX 3a/1a4.

OrneHka «XOpOIIO» BBICTABIISETCS CTYAEHTY, €CJIM OH TBEPAO 3HAET MaTepuai, I'paMOTHO
U 10 CYLIECTBY H3JIaraeT €ro, He JOIMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
IIPaBWJIBHO TIPUMEHSIET TEOPETHYECKHUE IIOJIOKEHUS IPU PEIICHUU NPAKTUYECKUX BOIPOCOB U
3ajJ1a4, BiIaJieeT He0OXOMMBIMU HaBbIKAMU U MIPUEMAMH UX BBIIIOJHEHHUS.

OneHka «yAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIIM OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOWJ €ro JeTajlel, IOIYCKAaeT HETOYHOCTH, HEAOCTAaTOYHO
MpaBWIbHbIE (OPMYIUPOBKH, HAPYILIEHUS JIOTMYECKOW TIIOCIIEOBATENBHOCTH B H3JI0KEHUU
IIPOTPaMMHOI0 MaTepHaja, UCTIBITHIBAET 3aTPYAHEHUS ITPU BBINOJHEHUU MPAKTHYECKUX PadoT.

OneHka «HEYAOBJIETBOPUTEIbHO» BBICTABISETCS CTYAEHTY, KOTOPBII HE 3HaeT
3HAYUTENIPHOW 4YacTW MPOrpaMMHOIO Marepuana, JAONYCKAeT CYIIECTBEHHbIE  OLIMOKH,
HEYBEPEHHO, C OOJBIIUMM 3aTPYAHEHHUSIMU BBINOJIHSAET MPAKTUYECKUE 3a/1aHUS.

4.2.1 IlpuMep BONPOCOB K 3a4eTy

1. KoHCTaHTBI XMMHYECKOTO paBHOBECHS, BBIPAKEHHBIE YE€pe3 KOHIIEHTpAlluH,
AKTUBHOCTH KOMIIOHEHTOB PABHOBECHOM CHCTEMBI, CBSI3b MEXIYy HUMHU. 3aBUCHMOCTh KOHCTaHTBI
XUMHUYECKOTO paBHOBecUs OT TemriiepaTypsl, npunuun Jle [llarense.

2. Kunkue pactBopbl. CriocoObl BBIpaXEHHS COCTaBa pacTBopa (MaccoBasi IOJI,
MOJIIpHasl KOHIIGHTpAIlWs, MOJSpHAs KOHIIGHTPAllMs OSKBUBAICHTA). OKBHUBAJEHT, (HaKTOp
SKBUBAJICHTHOCTH.

3. OTKJIOHEHHUS] PAcTBOPOB OT HACATHHOCTH, MpUYHHBL. [loHSATHE 00 aKTUBHOCTH,
Kod(UIMEHTE aKTUBHOCTU, MOJIbHOMN JOJH.

4. DneKTpouTHYeCKass  auccormanus.  Juccommammst  cnabbIX — AJIEKTPOJIMTOB.
Koncranta auccormanuu, CBsS3b CO CTENEHBIO AMccolManuu (3akoH pa3daBineHus OcTBanbla).
Huccoumanus Boabl. BogopoaHbIil mokas3aTenb.

5. Pacuer pH pacTBOpOB CHIIBHBIX U CTA0BIX KACIOT U OCHOBAHHM.

6. Bydepubie pactBophl, mpumepsl, pacdeTr pH, oObsicHeHue OydepHOro mencTBus,
OydepHas eMkocTh. bydepHbie pacTBOPHI B )KUBBIX OPTaHU3MaX.



1. OCHOBHBIE  TIOJOKEHHUS  MPOTOIUTHYECKOM  TEOPHUH bpencrena-Jloypwu,
CONPSPKCHHBIC TTapbl KUCIIOT U OCHOBaHHﬁ, NPpUMCHCHHEC K pCaklusiM B BOJHOM pacCTBOPC.

8. CrpoeHue KOMIUIEKCHBIX CcOeqUHEHUH. KOHCTaHThI ycTOMYMBOCTH. XellaTHbIE
COCIUHCHUS.
9. OxuncIUTENBbHO-BOCCTAHOBUTEIIBHBIE peaKuu. VYpaBHeHue HepHcra.

CranpapTtHbiii 1 popmanbHbId OTeHIMANbl. CBsSI3b KOHCTAHTHl PABHOBECHSI CO CTaHIAPTHBIMH U
(dbopmanbHBIME NTOTEHIMaTaMy. HarpaBieHne OKuCIuTeNbHO- BOCCTAHOBUTEIBHOM PEAKLIUH.

10. OTt6op mpoOd TOMOTEHHOrO H TEeTEPOreHHOro coctaBa. CIOCOOBl MOTYYCHHUS
cpenHeil mpoObl TBEPHABIX, XHUIKUX M Tra3000pa3Hbix BemecTB. OCHOBHBIE CHOCOOBI MepeBona
poOsI B popMy, HEOOXOIUMYIO JJIsl JaHHOTO BHJIA AaHAJIN3A.

11. MeTtponoruyeckue OCHOBbI ~ XMMHUYECKOro asanmuza. CucremaTtudeckue U
ciyyaiiHple morpemHocTd. (OCHOBHBIE XapaKTEPUCTHKH METOJa aHajiu3a: MPaBHIBHOCTh U
BOCIIPOU3BOAUMOCTb, KOI()(PUIMEHT UYYyBCTBUTECIBHOCTH, INpefesl OOHApYKEHHUS, HIDKHISL W
BEpXHssl TpaHUIBl OINpeneNsieMblX coaepkanuid. Cratuctudeckas o00paOoTka pe3yiabTaToB
U3MEPEHU.

12. Turpumerpuueckuii  ananu3.  KucnorHo-ocHoBHoe — TuTpoBanue.  Kpusble
TUTpOBaHus. BriOOp nHAMKATOpA.

13. Kommuiekconomerprueckoe TuTpoBaHue. MeTalionHANKATOPHI.

14 OKHUCINUTENBLHO-BOCCTAHOBUTEILHOE TUTPOBAHUC. HepMaHFaHaTOMeTpI/IFI.
HNonomerpusi.

15. CylHOCTh MOTEHIIMOMETPUYECKOro MeToAa aHanu3a. [lpuBectu ypaBHEHHE

HepHCTa JUIA OKHCIINTEIbHO-BOCCTAHOBUTEILHOM napel WU MOACHUTHL CMBICIT BXOAANIUX B HEIO
BCJIMYHH.

16. N3meputenbHble  3JEKTPOJIBI M AJEKTPOJbl CpaBHEHUA. YeMm oOTIMYarOTCA
W3MEPUTEITLHBIC AJIEKTPO/IBI OT JIEKTPOJIOB CPABHEHUS; TPUBEAUTE IPUMEPBI.
17. CymHocts Meroga mpsiMoi  moreHimoMerpuu. CrocoObl  mepexoma  OT

AHAJIMTUYCCKOI'O CUIrHajia K KOHICHTpAalluHu.

18. Tlorenmmomerpuueckoe TutpoBanue. CHOCOOBI ONpENEIeHHs KOHEYHOH TOYKH
TuTpoBaHus. Kakue »deKTpoabl NPUMEHAIOT B KAyeCTBE W3MEPHUTEIBHBIX M DIIEKTPOJOB
CPaBHEHHUSI B METO/IaX KUCIOTHO-OCHOBHOI'O M OKHCIIUTEIbHO- BOCCTAHOBUTEJIBHOTO TUTPOBAHUSI.

19. Knaccudukarms HOHOOOMEHHBIX MeKTPoa0B. CTEKIISHHBIE 2IEKTPOIEL.

20. Merammueckie >IeKTPOABI MEPBOTO M BTOPOro poja. IIpHBemWTE NPUMEPHL.
Hanummre ypaBHeHUs peaklMid, MPOTEKAIOIMX HA XJOPCEpeOpSHOM M CepeOpsiHOM 3JIEeKTpoaax
u ypaBHeHUs! HepHcTa, onuchIBatoe NOTEHIUAIIbI 3TUX 3JIEKTPOJIOB.

21. BsaumonelcTBME  ODIEKTPOMArHUTHOTO — M3IydeHHs  C  BEIIECTBOM B
yIbTparoIETOBOM M BUAMMON oOnacTsx crekrpa. 3akoH byrepa — Jlambepra — bepa.

22. Tlpu4uHBI OTKJIOHEHHS OT 3aKkoHa byrepa — Jlambepra — Bepa.

23. TlpuxiunuanbHas cxema (OTORNEKTPOKOJIOPHUMETPA U CHEKTPO(hOTOMETPA.
OCHOBHbBIE OTJIMYMSL XapPaKTEPUCTHK (DOTOINEKTPOKOJIOPUMETPA OT CIEKTpopoTOMETpa B
BUIMMOM U ylbTpadroneToBoi 00IacTsIX CIIEKTpA.

24. OcHoBHBIE TIpUEMBI MEPEXOa OT AHAJIUTHYECKOTO CHMTHANA K KOHIIEHTPALlUU B
METO/Ie IPSMOM CIIEKTPO(HOTOMETPHUH.

25. OO6mas XxapakTepuCTHUKa METO/a CHEKTPO(GOTOMETPHH.

Kpurepun onenku 3auera Onenka YpoBeHb
CTyIeHT ycnelmHo OCBOMJ BCE pas3leNbl U3ydaeMOH | «3a4TE€HO» 6a30BBbIi
JUCHUIIIIMHBI, CAMOCTOATCIIBHO BBIITOJIHHII, O(l)OpMI/I.]'I YPOBCHB

U 3alUTHI JabopaTopHble pPaboThl, chHopMHUpOBa
CUCTEMY 3HAHMW W YMEHHH, B KOTOPOW MOTYT
NPUCYTCTBOBAaTh  OIMIMOKM W JOMYIIEHUS, He
MMEIOIINE MPUHITUITHATBHOTO XapaKTepa.




CryneHt IIJI0XO BJIAJICET TEOPETUYECKHUM | «HE 3aYTEHO MmeHee 50%,
MaTepuaioM, He  cHoco0eH  CaMOCTOSITETBHO YpOBEHb HE
BBITOJIHUTB, oopMuThH WIN 3alIUTUTh copMHupOBaH
naboparopHbie pabOThI, CUCTEMa 3HAHWMA COICPKHUT
OolblIOe YHCIO OWMMOOK, JHMOO BOBCE HE
chopMupoBaHa.

OL[eHO‘-IHBIe CpCaACTBa MJid HWHBAJIMAOB U JIMI C OrPpaHUYCHHBIMHU BO3MOXHOCTAMU
30POBbsI BBIOMPAIOTCSI C YYETOM WX HHIMBUAYaJIbHBIX MCUXO(DU3NUIECCKHX OCOOCHHOCTEH.

- npu HCO6XOI[I/IMOCTI/I HHBAJIMAaM MW JIMOaM C OIpaHUYCHHBIMH BO3MOXHOCTAMU
3JI0POBbsI TPEAOCTABISICTCS JIOTIOJIHUTEIBHOE BpPEeMsl JUIsl IMOATOTOBKH OTBETA Ha 3K3aMEHE;

— TPH TPOBEACHUU TPOLEIYPhl OICHUBAHUS PE3yJbTATOB OOYYCHHS WHBAIMIOB M JIMI[ C
OrpaHUYCHHBIMA BO3MOKHOCTAMU 30POBBA MPECAYCMATPUBACTCA HCIIOJIB30BAHUC TCXHUYCCKUX
CPENCTB, HEOOXOMUMBIX MM B CBSI3M C X WHIMBUAYAJIbHBIMH OCOOCHHOCTSIMU;

— npu HEOOXOAMMOCTH JUIsi OOYYaIOIIUXCSl C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMU
30POBbSl ¥ MHBAIUIOB MPOIEIypa OLCHHUBAHUS PE3YJIbTATOB OOYUYCHHS MO JUCIUIUIMHE MOMKET
IMPOBOAUTHECA B HECKOJIBKO 3TaHOB.Hpouenypa OLICHUBAHUA PC3YJILTATOB O6yquH$I HWHBaAJINA0B
M JIMI C OTrPaHMYCHHBIMH  BO3MOXKHOCTSMH  3JI0POBbS 10  JUCIHILIMHE  (MOJYJIIO)
IpelycMaTpuBacT MpeAocTaBiIeHne uHGopManuu B ¢GopMmax, aJanTHPOBAHHBIX K OTPaHUYCHUSM
UX 37I0pPOBbsI U BOCIIPUSTHS HHPOPMAIIHH:

JIost ML ¢ HAPYIICHUSIMU 3PCHUSL:

— B Ie4YaTHOW (opMe YBETUUYEHHBIM MIPUPTOM,

— B (hopMe BIIEKTPOHHOTO JOKyMeHTa. [IJist JIUII C HApYIICHUSIMU CITyXa:

— B IIe4aTHOU hopme,

— B ()OpME DIIEKTPOHHOTO JOKYMEHTA.

JJist 11 ¢ HapyIIEHUSIMU OIIOPHO-BUTATEIIEHOTO aIlapara:

— B IIeYaTHOH dopme,

— B ()OpMeE DIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
00yJaroHxcsl.

5. IlepeyeHb OCHOBHOM M JONOJTHUTEJBHOM YueOHOI JJUTEepaTypbl, HE00X0AMMON IS
OCBOCHUS TUCHMILIMHBI (MOLYJIs1)

5.1 OcHoBHas uTEpaTypa:

1.I'muaka H.JL. O6mas xumust M.: FOpaiir, 2014. - 900 c.

2. O6mas xumus. Teopus u 3amaun: YuyeOHoe mocoOue [DneKTpoHHBIA pecypc] : yueO.
nocobue / H.B. Koposun [u np.]. — Dnekrpon. gan. — Cankt-IletepOypr : Jlans, 2017. — 492
c. — Pexxum nocryma: https://e.lanbook.com/book/97169. — 3aru. ¢ skpaHa.

I[J'I}I OCBOCHUA NUCHUIINIMHBI MHBAJIMAAMHW U JIUIAMU C OTPAHUYCHHBIMU BO3MOXKXHOCTIMU
300POBbA HMCIOTCA H3AaHWUA B JJICKTPOHHOM BHJC B OJJICKTPOHHO- OMOJIMOTEYHBIX CHUCTEMAX

«Jlaub» u (nnn) «OpaiiT».

5.2 lonotHUTEILHAS JIUTEpPATypa:

1. ITy3akoB C.A., IlonkoB B.A., ®ununnoBa A.A. COopHUK 3a7ay U yIpakKHEHUH 1O
o6meit xumun. M.: Briciag mkoia, 2004. - 255 c.
2. Bacunses B.II., Kouepruna JILLA., OpnoBa T.JI. Ananmutuyeckas XUMMSL.

CO0opHMK BOIPOCOB, ynpaxHeHu# u 3agad. M.: Ipoda, 2006. 319 c.

3. Kpucrnan I'. Ananmutryeckas xumusi: B 2 1. T. 2/ nep. ¢ anrn. A. B. I'apmamia u
ap. M.: BUHOM. JlaGoparopus 3nanmii, 2009. 504 c.

4. Kpuctunan I'. Ananmuruueckas xumus: B 2 T. T. 1/mep. ¢ anrn. A. B. T'apmama, H. B.
Komnbruesoii, I'. B. IIpoxoposoit. M.: BUHOM. JlaGoparopus 3nanuii, 2009. 623 c.


http://e.lanbook.com/book/4037

5. Jlyneiiko, T.I'. Beenenue B o6uryro xummuro: yueOnuk / T.I'. Jlymeiiko; Pocros- Ha-
Hony, 2010. 232 <c¢. To xe [Dnekrtponnsiii pecypc]. URL: http://biblioclub.ru/
index.php?page=book&id=241121

5.3. IlepuoanyecKkue U3TIaHUs:

Kypnan obmeit xumuu, KypHas Heopranudeckod Xumuu, KoopauHalMOHHAs XUMHUS,
KypHan aHAIMTUYECKONH XWMHUU, 3aBOJICKAs J1abopaTopHsi, AHATUTHKA U KOHTPOJIb.

6. [lepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH «HTEepHET»,
HEeO00XOAUMBIX /1JIs1 0CBOEHUS JUCIHUIIMHBI (MOTYJIfA)

1. VintepHer cailiThl BeayIIMX TocylapcTBeHHbIX BY30B M HaydHbIX opranusamuii PO:
MI'Y, CIIoI'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u np.

2. 3apybexHble Belylue Haydnble u ydeOuble nentps: NBS USA, MTI UK, ChLab
Japan, NSRDS u np.

3. Xumuueckuii kaTanor: xumuueckue pecypcsl Pynera http://www.ximicat.com/

4. Tlopran (GbyHIIaMEHTaBHOTO XUMHUYECKOTO o0OpazoBaHus Poccun
http://www.chemnet.ru

5. Xwumuk: caiit o xuMuu s xuMukoB http://www.xumuk.ru/
6. Xwummueckwuii cepsep http://www.Himhelp.ru

7. MeToauveckne yKa3aHUs s 00yYAOIIUXCS 110 OCBOCHHUIO JUCHUILIMHBI (MOAYJIs1)

HDI/I NOArOTOBKE K JICKIIMOHHOMY 3aHATHIO CTYACHTAM PEKOMCHAYCTCA:

1) mpocMoTperh 3ammcH TIpembIAyIIeH JIEKIMH M BOCCTAHOBHTh B IIAMATH paHee
M3Y4YEHHBIM MaTepuan,

2) 6ersio MPOCMOTPeTh MaTepHan MpeICTOsMell NeKIUH, C Iebl0 JYUIIero yCBOEHHs
HOBOT'O MaTEpHaa;

3) camocTosTenbHO MPOPaGOTaTh OTAETbHBIE (ParMEHThl TEMbl TIPOIIIOH JEKIUH,
€CIIH 3TO HEOOXOUMO.

IIpy KOHCHIEKTUPOBAaHUMU JIEKLIMOHHOIO MaTepuajia CTYAEHTaM HYXHO CTPEMHUTBCS
KpaTKO, CXEMaTU4YHO, IIOCJEI0BAaTEJIbHO M JIOTMYHO (DPUKCHPOBATh OCHOBHBIE IOJIOKEHUS,
BBIBOJIbI, 00001eHNsT U (OPMYIMPOBKH, HE MBITASACh 3alMCaTh BECh MPEINOIaBaeMblil MaTepHal
¢cJI0BO B ¢J10BO.IIpy noAroToBke K 1a00paTOpHOMY 3aHATHIO PEKOMEH]TyETC sl

1) BHMMaTeNbHO W3YYMTH MaTepuan MHpejACTOsIIeld paboTHl M COCTABHTH TINAH ee
BBITIOJIHEHUS;

2) ylenuTh  TOBHINIEHHOE  BHUMAHHE  JKCIIEPMMEHTATbHBIM 0COOEHHOCTSAM
MIPEACTOSIIEH paboThl (UCIONIB3YEMBbIM PEAKTUBAM M O0OPYIOBAHUIO, a TAKXKE TEXHHUKE PAOOTHI
C HUMHU);

BemmonasaTe  mabopatopHyto pabOTy HEOOXOIMMO aKKypaTHO U TIOCIEIOBaTeNbHO,
OTpakass BCE €€ OCHOBHBIE OJTambl B JIADOPaTOpHOM KypHane. [l yCHemHoW 3aliuThI
nabopaTopHO pabOThl HEOOXOAMMO TIIATETLHO W3YYUTh JIGKIIMOHHBIA M, €CIH 3TO
HEOOXOJMMO, JOTMOJHUTEIBHBIM TEOPETHUUECKUI MaTepual 1o TeMe paldoThl, a TaKxKe
MPAaBWILHO 3allOJHUTh J1a0OpaTOPHBIA JKypHAN, CIENaB BCE HEOOXOJWMBIC pPACUYCTHl H
c(hopMynupOBaB BBIBOJBI MO MPOACTaHHON padoTe.

CamocrosiTenbHas paboTa HapsAy C ayAHTOPHOM MPEICTaBIsSeT OJHY M3 BAKHEUIIHX
dbopm yuebHOTO Tporecca. CamocTosTenpHas paboTa — 3TO MUIAHUpyeMasl paboTa CTY/EHTOB,
BBHITIOJIHSIEMas TI0 3aJaHWI0 U TIPU METOJAMYECKOM PYKOBOJICTBE TpernojaBaTeliss, HO 0e3 ero
HETOCpeICTBEHHOTO ydacTus. CamocTosiTenbHass paboTa IpeqHa3sHauyeHa HE TOJBKO IS
OBIIQJICHUSI TIPEJCTABICHHONW MUCIHUIUIMHOW, HO W i (QOpPMHpPOBAHHUS HABBIKOB PAOOTHI
BOOOIIE, B Y4eOHOW, HAydyHOH, MPOhEeCCHOHATBHON NeATEIHbHOCTH, CIIOCOOHOCTH NMPUHUMATh
Ha ce0si OTBETCTBEHHOCTh, CaMOCTOSTENLHO pElIaTh BO3HHUKAIOMIME MPOOJIEMBbI, HAXOIUTh
MpaBUJIbHBIEC PELICHUS U T.JI.


http://biblioclub.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

No Bux CPC Opranuzaius AesTeIbHOCTH
cryneHTta PopMa KOHTPOIISA
1 2 3
1. |A3yuenue Pabota ¢ KOHCHEKTOM JEKUMH, a TakXe C PEKOMEHIyeMOn
TEOPETUYECKOTO OCHOBHOM W JIONOJIHUTEJIBHOW JIUTEPATypOd MO 3aJJaHHOW TeMe,
Marepuala O03HAKOMJIEHHUE C TEPUOJUYECKUMHU H3JIaHUSIMH U pecypcaMu
cetu MuTepHer. ®opmMa KOHTPOJISI — YCTHBIM OINpOC.
2. |Iloaroroska K M3ydeHue TEOPETHYECKOTO MaTepuana, HeOOXOAMMOTo s
TEKYIIEMY KOHTPOJIIO YCHEIIHOM  3alllUThl  JIAOOpATOPHBIX  PabOT,  BBIOJHCHUS
TECTOBBIX PadOT M APYTUX BHIIOB TEKYIIIETO KOHTPOJIS.
dopMa KOHTPOJIS — BCE BUJIbI TEKYILIETO KOHTPOJIS.

B ocBoeHMM AWCHMITIMHBI WHBAIWAAMH M JIMIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU
3I0pOBbsi  OOJIBIIIOE 3HAYCHHE HMMEET WHIWBHAyaJbHas YydeOHas pabora (KOHCYJIbTAI[UH) —
JIOTIOJTHUTENIEHOE PAa3bsCHEHNE YIeOHOTO MaTepuraia.

WuauBuyanbHble KOHCYJAbTAllMM IO TMPEAMETY SIBISIOTCS BaXHBIM  (PaKTOpOM,
CIMOCOOCTBYIOIIMM  HMHIMBHAyalIH3alul OOy4eHHS H  YCTAaHOBJIGHHIO BOCIHTATEIHHOTO
KOHTaKTa MEXIy IMpernojaBareieM U o0y4yaroluMcs HHBAJIUIOM KM JTUIIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/10POBBSI.

B ocBoeHMM AMCHUIUIMHBI WHBAJIMAAMU U JIMIAMHU C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsl  OOJIBIIOE 3HAYEHHE HMEET HHJAMBUIyalbHas ydyeOHas paboTa (KOHCYJIbTAIlMM) —
JOTIOJIHUTENIBHOE Pa3bsiCHEHHE yueOHOro MaTepuana.

WunuBuayanbHble  KOHCYNIBTAllMM TIO0 TPEIMETY SBJSIFOTCA  BXHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM ~ MHAMBHUIyalU3allMd OOY4YEeHHS M  YCTAHOBIIGHUIO  BOCIHTATEIbHOTO
KOHTaKTa MEXIy MPEroiaBaTeieM  00yJaroIMMCsl HHBAIUAOM WM JIMIIOM C OTPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSL.

8. IlepeyeHb UH(POPMANMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX NMPH OCYIIECTBJIECHUU
00pa3oBaTeILHOIO NPoLecca MO0 AUCHUIINHE (MOTYJIIO0)

8.1 Ilepevyenb MHGOPMANMOHHBIX TEXHOJIOTHH.
- Hcnonb30BaHue JIEKTPOHHBIX MPE3EHTAIUH TPU MPOBEACHNUHN JEKIIUOHHBIX
3aHATHUM.

8.2 Ilepevyenb HEOOXOAMMOI0 MPOrPAMMHOIO O0ecTeYeHus!

Microsoft Windows 8, 10
Microsoft Office Professional Plus

8.3 I[lepeueHb HEOOXOAUMBIX HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM
CrpaBouHo-npaBoBas cucrema «Koucymnsrant [Taroc» (http://www.consultant.ru)
OnekTponHas oubanoreunascucrema ELIBRARY.RU (http://www.elibrary.ru)/
®enepalibHbIN LIEHTP MHPOPMALIMOHHO-00pa3oBarenbHbIX pecypcoB. URL:
http://fcior.edu.ru/.

Poccwuiickuii oOpazoBarenbhbiii mopran. URL: http://www.school.edu.ru/



http://fcior.edu.ru/
http://www.school.edu.ru/

9. MarepuajbHO-TeXHHYEeCKass 0a3a, HeoOXoAuMasi I  OCYLIECTBJIEHUS
00pa3oBaTeILHOI0 MPoIecca MO JUCHUILINHE (MOTYJIIO0)

MaTepI/IaJIBHO'TCXHI/I‘ICCKOC obecrieueHue

Ne Bz pabor JTUCITUTUTHHBI (MOIYJIS) U OCHAIIIEHHOCTh

VYuebnas aynuropus Ne 425 niist npoBeieHUS 3aHATHI
JIEKIIMOHHOTO THIa
1 JIexmuu YyeOnast Mmebensp, nocka — 1 mr., kpaH - 1 mrT.,
MpOeKTop - 1 mT., HOyTOyK - 1 mT., HAOOPHI
TEMaTUYECKUX CIIANI0B.
Yuebnsie nabopatopuu 139C, 414C

VYuebHas U crienuanTu3upoBaHHAsT MeOETb, KOMIUIEKTHI
2 JTaGoparopHbie pabOTHI 1a060paTOpHOTO 00OPYNOBaHUS, TA0OPATOPHOU MOCYIBI
1 HabOPbI PEaKTUBOB.
Yuebnas naboparopus aynuropus 439C, 410C
YyeOHas ¥ crienuaIn3upoBaHHas MeOelb, KOMILIEKThI
1ab0paTopHOTO 000PYIOBAHUS, IAOOPATOPHOU TTOCY B
1 HaOOPBI pEaKTHUBOB.

[ pynmoBsie VYuebnas aynutopus Ned413 ni1st mpoBeieHUs TPYTIITOBBIX
(MHMBHTYaTIBHBIC) (MBAMBUIYAILHBIX ) KOHCYIbTALHIA
KOHCYIbTall1H, VYuebHas mebeb.
3
VYyeOnas aynutopust Ne425 niis mpoBeeHUs TPYIIOBBIX
(MHIMBUAYANbHBIX ) KOHCYIIbTAIIUI
VYyeOHnas meOeb.
VYuebnas ayautopust Ne 413 it mpoBeACHUS TEKYIIETO
KOHTPOJISl U TPOMEKYTOUHOM aTTecTaluu
4 VYuebnas mebens.
Texymuili KOHTPOJIb, VYuebnas aynutopus Ne 428 11 mpoBeieHUS TEKYIIETO
MPOMEXKYTOUHAas KOHTPOJISI U TPOMEXKYTOUHOM aTTecTaluu
aTTEeCTaIUs YueOnas meOeb.
[Tomermenus s camoctosTenbHOM padoTsl Ne 410a, Ne
109 C.
CamocrositensHas padora | OCHalIeHbl KOMIIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO
5 MOJIKJIFOUEHUS K CETH
«MHTEepHET», NMPOrpaMMON 3KPAHHOIO YBEIUYECHHS U
o0ecredyeHsl JOCTYIIOM B JIEKTPOHHYIO
H(OPMAITMOHHO- 00pa3oBaTeIbHYIO cpeny

YHUBEPCUTETA.






