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1 LIIEJIA Y 3AJTAYY OCBOEHUS IMCIMUILIMHBI

He.]'[l) OCBOCHHUSA NUCHMIIIMHBI:

I_[CJ'ILIO OCBOCHU NUCHUIUIMHBI ABJIACTCA HN3YUCHUC (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX 3aKOHOMCpHOCTCI>’I
TEXHOJIOTHYCCKUX IMPOLCCCOB XUMHYCSCKON TEXHOJIOTHU

3agaum ocBOCHUS JUCHUIIMHBI (MOTYJIs1):

-U3yYyeHUE HayYHO-TEXHUYECKOM HH(OpMAIMM, OTEUECTBEHHOIO0 M 3apyOeKHOT0 OIbITa IO
TEMAaTHUKE UCCIICI0BAHNS;

-IIPOBEJICHUE SKCIIEPUMEHTOB 110 3aJaHHOM METOIUKE, COCTABIICHUE OIMCAHUS IPOBOJUMBIX
UCCIIEA0BAHUM U aHAJIU3 UX PE3YJIbTaTOB.

2 MECTO JUCHUILJIMHBI B CTPYKTYPE OBPA30BATEJIBHOM ITPOI'PAMMBI

YueOnass pucuuruinHa «®Dus3nueckas XUMHS» BKIIOYEHA B 00s3aTeNbHBIA TMEpedYCHb
JUCLMIUIMH B paMkax Oa3zoBod wactu bnoka 1, ycranoBiaennoro ®I'OC BO, wu sBusercs
00s13aTenbpHOM Tl BceX Mpoduieil HarpaBIeHUs TOITOTOBKH.

Huctunnuna «®Puzudeckas XuUMHsS» 0a3upyeTcss Ha CIASAYIOIMMX JAUCIHUIUIMHAX: (U3UKA,
MaTeMaTHKa, 00Ilas U HeOpraHu4decKasi XUMUs, OPraHUYECKast XUMHUSL.

Hucuunnuna «@u3zndeckas XuMHUS» SBJISETCS OCHOBOIIOJIATAOIICH I U3YUYEHHS CIIEIYIOIINX
JACUMIUIMH:  Teopuss XMMHUKO-TEXHOJOTMYECKUX IPOLIECCOB  OPraHMYECKOro CHUHTE3a U
He(drenepepaboTku, TeopeTnueckne OCHOBBI KaTajln3a OPraHNYECKUX PEaKITHil.

Pa6ouas nporpamMmma  JAUCHUIIIIMHBL «Dusnueckass XUMHUSI 1 HWMHBAJIWMAOB MW JIMIO C
OrpaHM4YCHHBIMHM  BO3MOXHOCTAMU  3J0POBbBA pa3pa6aTLIBaeTc;1 WHIWBUAYAJIbHO C  YUYCTOM
ocoOeHHOCTEH HCI/IXO(bI/BI/I‘-ICCKOFO pa3BUTHA, WHAWUBUAYAJIBHBIX BO3MOKHOCTEHH H COCTOSHHUS
310POBbA TaKHUX 06yqa}0mnx051, 110 UX JIMYHOMY 3asIBJICHUIO.

3 KOMIETEHIIMA OBYYAIOUETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCIHUILIMHBI (MO/LY.JI5T)

Tabnuna 1
®opmupoBanue komnerenuuii OIIK-1, OIIK-2, OIIK-5 qucuuniunamMu

Komneren | Ha3BaHusi y4eOHbIX auc- CemecTps! GOpMHUPOBAHUS KOMIIETEHIHH
st NUILTHH,MO/TYJI€H,
NMPaKTHK, YIACTBYIOIIUX 1 kype 2 kypc 3 kype 4 Kype
B GopMHUpOBaHUHU ceMecTp cemecTp ceMecTp ceMecTp
KOMIIETEHIMH 11 2 3 4 5 6 7 3
BMecCTe ¢ JAHHOI
JTUCHUILTHHOH

OIIK-1 OO0mass ¥ HeopraHumyeckas | X | X
XAMUSA

Opl" aHUYCCKasA XUMM X X X

Pduznueckasa XuUMHs X X

Konmounuasa xumus X

Oo0mas XAMHYECKas X
TEXHOJIOT sl
[ToaroroBka k mpoueaype X
3amuthl 1 3amnmra BKP




OIIK-2

Marematuka

Hndopmaruka

dusuka

Oprannueckasi XMMUs

du3uyeckast XUMUS

[TpuknaaHas MexaHuKa

BHCKTPOTGXHI/IKa nu
SJICKTPOHHKA

KOJ'IJ'IOI/I}:[Haﬂ XUMUA

AHanuTHyecKas XUMHA U
(U3UKO-XMMUIECKHE
METO/Ibl aHAJIN3a

Texnunueckas
TEPMOJIMHAMUKA u
TEIUIOTEXHHUKA

OO6mast XuMu4decKas
TCXHOJIOT U

IToaroroBka k mpoleaype
3amuThl 1 3amnura BKP

OIIK-5

Oprannueckasi XUMUs

duznyeckas XuMHA

DJeKTPOTEXHUKA u
AIEKTPOHHUKA

AHamutnueckasgd XUMHS U
(PU3UKO-XMMUYECKUE
METO/IBI aHAJIN3a

[TogroroBka k mpoueaype
3amuThl 1 3amuta BKP




I[NEPEYEHDb IUIAHHUPYEMBIX PE3VJIBTATOB OBYYEHUA 110 JUCHUIUIMHE, COOTHECEHHLBIX C IUIAHMPYEMbBIMU
PE3VJIbBTATAMU OCBOEHUA OI1

Tao0nuua 2

HepequL IMJIAHUPYEMBIX PE3YJIbTATOB oﬁyqe}mﬂ Mo JUCHUIIJINHE, COOTHECCHHBIX C INIAHUPYEMBIMHU peE3yJibTaTaMHU 0CBOCHHUS

Koa m HammeHOBaHue

Koa u HaumMeHoBaHue

OuneHoYHbIE cpeacraa

KOMIICTeHIHH HHAMKATOPA J0CTHKEHUSA IInanupyemsie pe3yabTaThl 00y4eHUs 110 AUCHHUILIHHE Texyiero IIpome:xxyTouHoit
KOMITeTeHIIMH KOHTPOJISI aTTecTaluu
OIIK-1. Cnocoben | MOIIK-1.1. Anamusupyer 3Hath: Ymern: BomonHATH | Biragers: HaBbikamu | Bompocs! mist Bonpocst JUIs
W3y4yaTh, AHAIU3UPOBATh, | W HCIIOIB3YCT MEXaHW3MBI | Hadaya OCHOBHBIC BBIYMCIICHUS MTUCEMEHHOTO YCTHOTO
WCIIONIb30BATh MEXAHU3MBI | XHUMHUIECKHX peakimii, | TEePMOJMHAMUKA M | XUMHUYECKHE SHEPrEeTHIECKIX ompoca. TecThl. | cobecemoBaHmUs:
XAMHYECKIX peaknuii, | IPOUCXOIAIINX B | OCHOBHBIC OTIepariH, 3¢ pexToB Kontponsasie omnets! (30 OneToB)
MPOUCXOISIINX B | TEXHOJOTHYECKUX YpaBHEHUS OIIpesieNsTh XUMHYECKHX 3a7aHus.
TCXHOJOTHYCCKUX rpomneccax H | XUMHYECKOH TCPMOJIUHAMUYCCKUEC peaKHI/Iﬁ TCCTI/IpOBaHI/Ie B
poreccax U | OKpY’KarolleM MUpe TEPMOIUHAMUKHY; XapaKTEPUCTUKU cucteme MOODLE.
OKpY>KaroIeM MHpE, METO/IbI XUMHUYECKHX 100 BompocoB),
OCHOBBIBAsICh Ha 3HAHUIX TEPMOJMHAMHUYECKO | peaxuuit u
O CTPOCHHH BEIECTBA, TO OIMCaHUs | PaBHOBECHBIC
pUpoJe XUMHYECKON XUMHYECKHX U | KOHLEHTpALUH
CBA3U u CBOMCTBax (hazoBBIX BEIIIECTB;
Pa3IMYHBIX KJIacCOB paBHOBecHit B | UCIONB30BaTh
XVMHYECKUX  JJIEMEHTOB, MHOTOKOMIIOHEHTH | OCHOBHBIE
COCIMHEHUM, BEIIECTB U BIX CHCTEMAX, | XUMUYECKHE 3aKOHBI,
MaTepHasoB. OCHOBBI TCOPHH | TEPMOJMHAMUYECCKUE
PacTBOpOB, CIpaBOYHBIC JIAHHBIC
ypaBHEHUsI U KOJIMYECTBEHHBIC
(hopmasbHOM COOTHOIIICHUS Ui
KUHETHKU U | peueHus
KHHETHKH, OCHOBBI | MPOQECCHOHATBHBIX
KaTanmsa 3amad




OIIK-2 Criocoben
HCIOJIb30BaTh
MaTeMaTH4ecKue,
¢bu3nyeckue, ¢bu3uKo-

XUMHYECKHEe, XUMUYEeCKHe
METOJbl U1 peIlleHHs
3aja4 npodeccrnoHaNIbHON
JESITEIbHOCTU

NOIIK-2.2. Hcnomnesyer
MaTeMaTH4eCKHe,
¢buznyeckue, (usuko-

XHUMHYCCKUC, XUMHUUYCCKUC
METOAbI JJIA peUICHUA
3aa4 npodeccuoHanbHO
JIeSTETbHOCTH:

3HaTh:
TePMOAMHAMUYIEC
KHAMN METOJ,
HCCIIEIOBAHUS
XUMUYECKUX
CHCTEM, METOMIBI
(hopmanpHOU
KHHETHKH

Ymern:
MIPOTHO3UPOBATH
BIIMSIHAE Pa3INIHBIX
(hakTOpOB Ha
paBHOBeECHE B
XUMHUYIECKUX
peaKnmsx;
OTIPEETIATh
HaINpaBJIeHHOCTb
mpotecca B
3aJlaHHBIX YCIOBHUSX,
COCTaBIIATh
KUHETUYECKHE
YpaBHEHUS B
nmuddepeHIraTbHON
u MHTETPaIbHOMN
thopmax UL
KUHETUYECKH
CJIOXKHBIX pEeakUuil U
MIPOTHO3UPOBATh
BIIMSHUE
TeMIIepaTypsl Ha
CKOpOCTB IIpolecca.

Baagern:
YHCIIEHHBIMU
MeToJaMu  (PU3UKO-
XUMHUYECKOTO
aHam3a

Bompocs! s

MTICEMEHHOTO
ompoca. TecThl.
Kontponsusie
3a7jaHUsL.
TectupoBanue B

cuctreme MOODLE.
100 Bompocos),

Bormpocst
YCTHOTO
cobeceToBaHuUS:
ouners (30 OuieToB)




OIIK-5.
OCYIIECTBIISTH
JKCTIEpPUMEHTAIbHBIE
HCCIIEIOBAaHUS u
UCIBITAaHUS IO 3aJlaHHOU
METOAMKE, TIPOBOJIUTh
HaOJIIOICHUS ¥ U3MEPEHUS
c yderoM TpeOoBaHHMit
TEeXHUKH  0e30IacHOCTH,
00pabaTrIBaTh u
HMHTEPIPETHPOBATH
9KCTICpPIMEHTAIIbHBIC
JIaHHBIC.

Crocoben

HOIIK-5.1.
OcymecTBiser
SKCIEPUMEHTAIBHBIE
HCCIICA0BAHUS u
HCIIBITAHUS 110 3aJaHHOM
METO/IUKE, MIPOBOAUT
HaOIOICHUS M N3MEPEHUS

C yyeToM TpeOOBaHMIA
TEXHUKH  OE30MaCcHOCTH,
oOpabaTsIBacT u
HHTEPIIPETHPYET
IKCIIEPUMEHTATIBHBIE
JIaHHbIC

3HaTh:
TEPMOJIUHAMUKY
(hazoBBIX
paBHOBECHI],
pacTBOPOB
JJIEKTPOJIUTOB "
INEKTPOXUMHUYUECKU
X CHCTEM;
ypaBHEHUS
(hopMabHOM
KUHETUKU "
KUHETHKU
CJIOKHBIX, IIEMHBIX,
TE€TCPOrCHHBIX nu
(hOTOXMMUYECKUX
peakuuii; OCHOBHBIE
TEOpUHU
TOMOT€HHOT0,
TeTePOreHHOr0
KaTanm3a.

Ymerb: onpenensrsb
SHEPreTHIECKHE
addexTh
XUMHYECKHX
[IPEBpALLEHUH,
yCTaHaBIMBAaTh
rpaHunbl  obnacTeit
ycroiunBocTH (a3 B
OJJHOKOMITOHEHTHBIX
u OMHApPHBIX
CHCTEMax;
HCCIIEI0BATh
KUHETHKY
XUMHYECKHX
peakuuii.

Baagern:
JKCIIEPUMEHTATTHLHBI
MU METOdaMU
¢usuko-
XUMHUYCCKOI'0O
aHajm3a

TectupoBanue B
cucreme MOODLE.
(100 BOTIPOCOB),
cobeceoBaHne "
OTYETHI IIpU CHA4Ye
71ab0paTOPHBIX
pabot

Bormpocst
YCTHOTO
cobeceToBaHuUS:
oweTs! (30 OmeToB




4. CTPYKTYPA U COAEPKAHME JUCIUIIJIMHBI

4.1. PacnipenesieHue TPy10€MKOCTH IMCUMILUIMHBI 10 BUAaM padoT Mo ceMecTpam

OO0mast TpyAOEMKOCTh TUCHMILIMHBI cOocTaBiseT 8 3au.en./288 waca, pacmpeneneHue

4acoB 10 BUaM paloT IO ceMecTpaM MPeICTaBIeHO B Ta0u.3 u 4.

Tabmuna 3

Pacnpenesienne Tpy10€MKOCTH JMCUMILIMHBI 10 BUIAM padoT 1o cemecTpam

JJIS1 CTYJIEHTOB 04YHOI ()OpMBbI 00YyUeHUsI

Buj yueOHoii padoTbl Bcero yacon CemecTpsl
2 3
1. KonTtakTtHas padora  o0yyaromuxcs c
npenoaaBarteseM (110 BUAaM y4YeOHBIX 3aHSITHIA) 144 72 72
(Bcero), B TOM 4HCIIC:
1.1. AynuropHsle 3aHATHS (BCero)* B TOM 4uCIE: 136 68 68
- nexrmu (JI) 68 34 34
- taboparopnsie pabots (JIP) 34 17 17
- mpaktudeckue 3aHatus (I13) 34 17 17
1.2. BHeayauTOpHbIEe 3aHATUSA (BCEro)), B TOM YUCIIE: 4 4
TPYNIOBBIE KOHCYJIBTALUU 110 TUCLIUILIMHE 4 2 2
IpyNIOBbIE KOHCYJIbTallU1 0  NPOMEXYTOYHOMI 4 2 2
aTTecTaluu (3K3aMeH)

2. CamocTosiTeabHasg padora cryaenta (CPC) (Bcero) 72 36 36
Buja npome:xyTo4HOI aTTecTalMu (IK3aMEH) Ok3ameH 72 36 36
O0mast Tpy10€eMKOCTb, Y.3a4eTHbIE eIMHULIBI 288/8 144/4 144/4

JUIsl CTYJ€HTOB 3204HOM (popMBbI 00YUeHHUA
Bup yueOHoii padoTsl Bcero yacos Kype
3
1. KonTtakTHas padora  oOyuaroluxcs c
npenojgasareieM (IO BuaaM Y4eOHBIX 3aHATHIA) 41 41
(Bcero), B TOM 4mHCIIE:
1.1. AynutopHble 3aHATHA (BCero)* B TOM YHCIE: 31 31
- nexnuu (JI) 9 9
- maboparopusie padoTsl (JIP) 12 12
- mpaktuaeckue 3auatus (113) 10 10
1.2. BHeayauTOopHBIe 3aHATHS (BCero)), B TOM YHCIIE: 10 10
IPYIIOBBIE KOHCYJIBTAIIMU MO TUCLMTUTIHE 6 6
rpyHIIOBBIE KOHCYJIbTallu1 o  NPOMEXYTOUYHOM 4 4
aTTecTanuy (3K3aMeH)
2. CamocrosiTesibHas padora cryaenra (CPC) (Bcero) 229 229
Buja npome:xyTouHO# aTTecTalMU (IK3aMEH) 18 18
Oo0mast Tpy10€eMKOCTb, Y.3aUeTHbIE eTMHUIIBI 288/8 288/8




4.2Conepxanue THCHUMILUIUHBI, CTPYKTYPHMPOBAaHHOE 110 TEMaM

Copep:xanue JUCUMILTUHBI, CTPYKTYPUPOBAHHOE [0 TeMaM, MPUBEJEHO B Tabaumax 5 u 6.

Tabmuma 5
Conep:xaHue TUCHHUILIMHBI, CTPYKTYPHMPOBAHHOE [0 TeMaM, /ISl CTYA€HTOB 04HO (popmMbI 00ydeHHs
ILlnanupyembie Buanbi yueoHoii padoThI
HaumenoBanue | Peanumzaumsa | HaumeHoBan
(KOHTpOJIUpPYeMbI KonraktHas =
S HCNOJIB3yeMBbIX B paMKax ue
€) pe3yJbTaThl padora =
® = AKTUBHBIX H npaKkTH4ec- paspaboTaH-
OCBOEHHSI: © g E .
@ @ 4 HHTEPAKTHB- KoM HOTO
konYK;OIIK; HaumeHnoBaHue TemM o | Eo| Ee| ES Bun CPC P
K s ZE| 3 S| &2, HBIX NMOATOTOBKH | 3JeKTPOHHOT
s | g R e
= E | 25| 88F o0pa3oBareJib- (Tpynoem- 0 Kypca
M HHAUKATOPHI = SZ| EE| 5=«
= S| 28| 8 ED HBIX KOCTh B (TpymoemMkocT
JMOCTHIKEHHSI 2 S S s | 28L& .
. ) S ® S TeXHOJIOTHI yacax b B yacax
KoMHeTeHuuii = | =28 lgs8|J 8L ) )
2 cemecTp
Paznen 1.0cHOBBI XMMHYECKOI TEPMOIMHAMUKHI TectupoBanue B Koncmexr
CHUCTEMC JICKIII/II‘/‘I
MOODLE
OIIK-1, HOIIK- Tema 1.1 Beenenne. Hauana 7 6
1.1, OIIK-2, TepMOANHAMUKH IloaroroBka Kk nek-
UOIIK-2,2, musim 6.1.1. (c.60-83),
OIIK-5, NOIIK - 6.1.3. (c.180-
5.1. 218),TecTUpOBaHHIO
6.2.10.
JlaGoparopHnasi padora Nel 5 IIOATOTOBKA K | CobecenoBanue
Onpenenenue SHTANBITUT naboparopHoOU
TUAPaToo0pa30BaHUs COU pabote 6.2.2.
KaJIOpUMETPHUYECKUM METOJIOM odopmieHue oTueTa
IIpakTHyeckoe 3ansitne Nel. Hauana 6 IToaroroska K
TEPMOJUHAMMUKH. TepMOXI/IMI/Iﬂ TPAKTUYECKOMY

10




ILlnanupyembie
(KOHTPOJIMpPYeMBI
€) pe3yJbTaThbl
OCBOCHMAI:
koaYK;OIIK;
IIK
W HWHANKATOPLI
AOCTHKEHHS
KOMIeTeHIN i

HanMmeHoBaHHe TEM

Bunbi yueoHoii padoThI

KonTakTHasn
padora

Jlekuun, yac
JlabopaTopHbie
padoTkl, yac
ITpakTuyeckune
3aHATHS, YaC
CamocrosiTeTbHAA
padorta o0y4arommxcs
(CPC), uac

Bug CPC

HaumeHoBaHue
HCI0JIB3YeMbIX
AKTHBHBIX H
HHTEPAKTHUB-
HBIX
o0pa3oBareJb-
HBIX
TEeXHOJIOT Wit

Peanuzanus
B paMKax
npaKkTH4iec-
KOM
MOATOTOBKH
(Tpynoem-
KOCTb B

gacax)

HaumenoBan
ue
paspaboTaH-
HOT0
3J1eKTPOHHOT
0 Kypca
(TpynmoemkocT
b B yacax)

3aHSATHUIO 6.1.2.,
BEITIOJTHEHHE
WHIMBUIYAJTLHOTO
3amanus 6.2.3, 6.1.4.

Tema 1.2. TepmogunaMuyeckue
(pyskuun.

TloaroroBka K Jiek-
musim 6.1.1. (c.87-
100), 6.1.3. (c. 218-
248), TeCTUPOBAHHIO
6.2.10.

IIpakTHyeckoe 3ansaTHE No2.
Tepmoannamuveckue GpyHKIMN

IloaroroBka k
MPaKTHYECKOMY
3aHATHIO 6.1.2.
BBINOJIHEHHE
WHIUBUAYAIBHOTO
3ajganus 6.2.4.,6.1.4.

Tema 1.3.XuMHu4ecKHid NOTEHIIHA H
o01IUe yCJIOBHS PABHOBECHSI CCTEM

IToaroroBka K Jiek-
mmsiM 6.1.1. (c.100-
110), 6.2.8., Tectupos
anmio 6.2.10.

Tema 1.4.TepMoguHamMuveckue
CBOIiCTBA ra30B H ra30BLIX cMeceil

IToaroroBka K nek-
musiM 6.1.1. (c104-
107), 6.1.5.,
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W HWHANKATOPLI
AOCTHKEHHS
KOMIeTeHIN i

Bunbi yueoHoii padoThI
HaumenoBanue | Peanuzaumsa | HaumeHoBan
KonraktHas -
S HCIOJIb3yeMbIX B paMKax ue
paGora >
= AKTHBHBIX U NMpaKTH4ec- paspaboTaH-
| N
@ ) 2 S HHTEePaAKTHB- KOIi HOT0
HaumenoBanue TemM o 2 § v | B s Bug CPC
S 22| 3 S| EL. HBIX MOATOTOBKH | 3JIEKTPOHHOT
O = R
= E = E& S S g o0pa3oBare/ib- (Tpynoem- 0 Kypca
2 = ® 2
E § 5 % = § 50 HBIX KOCTh B (TpynmoemkocT
© = © A o
) S| = S ® TeXHOJIOTHI yacax b B 4acax
= |R&|E&|0aY ) )
6.2.8., TECTUPOBAHUIO
6.2.10.
Pa3nen 2.®@a30BbIe paBHOBeCHSI M CBOMICTBA PACTBOPOB TectupoBanue B Koncnekr
CHUCTEME JIEKLHHA
MOODLE
6 6 TTonrorosxka x
neknuam 6.1.1.
Tema 2.1. ®a3oBoe paBHOBecCHE. (c.153-178),6.1.5,
6.1.3. (c. 224-228),
TECTHPOBAHHIO
6.2.10.
JlaGopaTopHasn padora No2 6 MOATOTOBKA k | CobecenoBanue
TepMuueckuit aHamu3 11aGopaTopHOii
pabote 6.2.6.,
o opMIICHHE OTYeTa
IIpakTHyeckoe 3aHATHE Ne3. 4 [ToaroroBka k CobecenoBanmne

®a3oBoe paBHOBECHE

MIPaKTUYECKOMY
3aHATHUIO
6.1.5,,

WHAWBUAYAJBHOT'O

6.1.2,

BBITIOJIHCHUEC

3amanust 6.2.5.
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OCBOCHMAI:
koaYK;OIIK;
IIK
W HWHANKATOPLI
AOCTHKEHHS
KOMIeTeHIN i

Bunbi yueoHoii padoThI

HaumenoBanue | Peanusaums HaumeHnoBaH
KonraktHas -
S HCIIOJIB3yEeMBIX B paMKax ne
paGora >
= AKTHBHBIX U NMpaKTH4ec- paspaboTaH-
| .
@ ) 2 S HHTEePaAKTHB- KOIi HOT0
HaumenoBanue TemM o 2 § v | B s Bug CPC
S 22| 3 S| EL. HBIX MOAT0TOBKH 3JIEKTPOHHOT
s | 2 RO
= E o £ & ceor o0pa3oBare/ib- (Tpynoem- 0 Kypca
2 = Q2
E § 5 % = § 5 9 HBIX KOCTb B (TpymoemMkocT
O = © .
) S| = S ® TeXHOJIOT Ui yacax b B 4acax
= |R&lE§|0Aa ) )
4 4 IloaroroBka k JeK-
Tema 2.2. TepMonmHaMH4eckue mesiv - 6.1.1. (c.
CBOliCTBa PaCTBOPOB 182-214),
TECTUPOBAHHIO
6.2.10.
2 TTonroroBka k
MTPaKTHIECKOM
[pakTH4eckoe 3ansiTHe Ned, P Y
. 3aHATHIO 6.1.2.,
TepMonnHaAMUYECKUE CBOCTBA
BBINOJTHCHUE
pacTBOpoOB
WHAUBUAYAIBHOTO
3aJIaHUs
Tema 2.3. PaBHoBecust pactBop — 7 6 IToaroroBka K Jiek-
nap B ABYXKOMIIOHEHTHBIX wisim 6.1.1. (c.214-
cucremax 235), 6.1.3. (c. 341-
399), TecTHPOBAHUIO
6.2.10.
IIpakTu4yeckoe 3ansTue Nes. 2 IloaroroBka x
PaBHOBecus pacTBop-map B MIPaKTUIECKOMY
JIBYXKOMIIOHCHTHBIX CHCTEMax 3aHSITHIO 6.1.2.,
BBIITOJIHECHHUEC
WHIUBUTYAITLHOTO
3a1aHus
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OCBOCHMAI:
koaYK;OIIK;
IIK
W HWHANKATOPLI
AOCTHKEHHS
KOMIeTeHIN i

Bunbi yueoHoii padoThI

HaumenoBanue | Peanuzaumsa | HaumeHoBan
KonraktHas -
S HCIOJIB3yeMBbIX B paMKax ue
padora =
E = AKTUBHBIX H NpaKTH4ec- paspaboTaH-
@ ) 2 S HHTEPAKTHB- KoM HOTO
HaumeHoBaHme TeM o 2, Eg| 58 Bunx CPC
S 22| 3 S| EL. HBIX MOATOTOBKH | 3JeKTPOHHOT
= @ =
= E = E& S S g o0pa3oBare/ib- (Tpynoem- 0 Kypca
2 = PR
= g s % = § 50 HBIX KOCTb B (TpynmoemkocT
= © © © A i
) S| 25| =S TeXHOJIOTHI yacax b B Yacax
= | m& =E8 0&a ) )
JlaGopaTopHnasi paGoTa Ne3 6 MOJArOTOBKA k | CobecenoBanue
I/ICCHC,HOBaHI/Ie PaBHOBECHUS )KUIKOCTh HaGOpaTOpHOfI
— 1ap B IBOMHOM cucTeMe pa6ore 6.2.7
2.7,
odopmIleHHE OTYETa
HUTOI'O 3A CEMECTP 34 17 17 36
3 cemecTp
Pa3gen 3. XuMu4yeckoe paBHoOBecHe TectupoBanue B Koncnexr
CUCTEME JIeKUUH
MOODLE
Tema 3.1.Tepmogunamuueckas | 11 7 IToaroroBka K Jiek-
TEOPHUSA XUMHYECKOI0 CPOACTBA. nusim 6.1.1. (c110-
125), 6.1.3. (270-
283), 6.2.8.
TECTHPOBAHHIO
6.2.10.
JlaGopaTtopHasi pabora 5 MOATOTOBKA K
Ne4OrnpeneneHue KOHCTAHTBI nabopaTopHOii
pPaBHOBECHS peaKy 00pa30BaHUs pabore 6.2.8
JKEJIe30CATUITMIIATHOTO KOMILIIEKca B
N odopmiIeHHE OTUETa
KHCIION cpenie
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OCBOCHMAI:
koaYK;OIIK;
IIK
W HWHANKATOPLI
AOCTHKEHHS
KOMIeTeHIN i

Bunbi yueoHoii padoThI

HaumenoBanue | Peanuzanms HaumeHnoBan
KonTakTHast -
S HCI0JIB3YeMbIX B paMKax ue
paGora >
= AKTHBHBIX U NMpaKTH4ec- paspaboTaH-
g £ .
o ) a2 HHTEPAKTHUB- KOM HOT0
HaumenoBanue TemM o é o § v | B s Bug CPC
S ES| 8 E| & T o HBIX MOATOTOBKH 3JIEKTPOHHOT
S = @ RO
5 E 0 g ;“ e S o o0pa3oBareJb- (Tpynoem- 0 Kypca
= I~ 5 % = § 5 &) HBIX KOCTL B (TpymoemMkocT
4 © S © A i
o S| &5 == TEeXHOJIOT Uil gacax b B Hacax
= | S & =8| 0&ae ) )
(hOTO3TEKTPOKOIIOPUMETPHIECKIM
METOJIOM.
IIpakTHyeckoe 3ansTue Ne6 6 IToaroroBka x
HamnpaBneHHOCTh XUMUYECKUX MIPAKTHIECKOMY
peakuuii. KoHcTaHTa XMMHUYECKOTO 3AHSITHIO 6.2.8.,
paBHOBecHs. BiusiHUE pa3IMaHbBIX BBINOJHEHHE
(hakTOpPOB Ha MOJIOKEHUE PABHOBECHUS HHHBHITYATHHOTO
3aIaHHS
4 ITogroroBka k
IIpakTHyeckoe 3ansATHE Ne7 [PAKTHYECKOMY
Pacuer coctaBa paBHOBECHOI cMmecH U BAHSTHIO 6.2.8.,
BBIXO/Ia TIPOIYKTA B U/I€ATHHO-Ta30BbIX
BBITTOJTHEHHE
peaKIusIx
AHIUBUIYTEHOTO
3a/1aHMS
IloaroroBka K Jiek-
T ) p 2 5 msim 6.1.1. (¢ 226-
eMa 2. aBHOBeCHE B
aACTBOPAX YJIEKTPOJIUTOB 248), 6.1.3.(454-
P P P ) 498), TeCTUpOBaHHIO
6.2.10.
2 5 ITogroroBka K Jiek-
Tema 3.3. TepmoamHamuyeckasi
Teopus IJIC. oM 6.1.1.(c.248-
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OCBOCHMAI:
koaYK;OIIK;
IIK
W HWHANKATOPLI
AOCTHKEHHS
KOMIeTeHIN i

Bunbi yueoHoii padoThI

HaumenoBanue | Peanusaums HaumeHnoBaH
KonraktHas -
S HCI0JIB3YeMbIX B paMKax ue
paGora >
= AKTHBHBIX U NMpaKTH4ec- paspaboTaH-
g g N
=2 ) 4 2 UHTEPAKTHB- KOIi HOT'0
HaumMenoBaHue Tem o 2 § 0| 5« Bug CPC
g 22| 3 S| &2, HBIX MOJATO0TOBKH 3JIEKTPOHHOT
=) @ = <
= E = E& S S g o0pa3oBare/ib- (Tpynoem- 0 Kypca
2 = ® =
E § 5 % = § 50 HBIX KOCTh B (TpymoemMkocT
© = © A .
) S| = S ® TeXHOJIOT Ui yacax b B 4acax
= |2 &| 25| JEL ) )
282),  6.1.3.(c.498-
521), TecTHpOBaHUIO
6.2.10.
2 IToaroroBska k
IIpakTHyeckoe 3ansitue Ne 8 NPaKTHICCKOMY
TI'anbBaHUYECKHUE PJIEMEHTHI. 3aHATHIO 6.1.2,,
DNEeKTPOIHbIE TOTECHIUATBI BBITIOJTHEHNE
WHAWBUAYAIEHOTO
3a/1aHus
Koncnekr
Pa3znen 4. Xumuyeckass KUHHETHKA U KATAJIU3. N
JICKIIMI
Tema 4.1.@opmajbHasi KHHeTHKa | 13 9 ITonroTroBka kK Jek-
TOMOI'€HHBbIX, reTeporeHHbIX, M 6.1.1. (c.
HeMHbIX 0TOXHMHUYECKHX
o b 284-362), 6.1.3.
(c.521-551),
TECTHUPOBAHHIO
6.2.10.
12 MOArOTOBKA Kk | CobecenoBanu
JlaGopaTopuasi paGora N5, 11abopaToOpHOH e

Kunernka XMMHUYECKHX peakiui

pabote 6.2. 10,
ohopmiIeHHE OTYeTa
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ILlnanupyembie

Buabl yueoHoii padoThI

HaumenoBanue | Peanm3zanus HaunmeHoBan
(KOHTpOJIUpPYeMbI KonraktHas =
5 HCIIOJIB3yeMBIX B paMKax ne
€) pe3yJbTaThl padora =
= = AKTHBHBIX U NpaKTH4ec- paspaboraH-
OCBOCHMSA: g = .
) ) 22 HHTEPAKTHB- KoM HOT0
konYK;OIIK; HaumMenoBaHue Tem o 2 § 0| 85« Bux CPC P
= = | 97 HBIX MOATOTOBKH 3JIEKTPOHHOT
TK =l 2% 87| E&g
= E o E & ©F o0pa3oBareJib- (Tpynoem- 0 Kypca
W HHIMKATOPBI = SZ| EESE| 5=«
=1 Se|l 28| 8 EQ HBIX KOCThH B (Tpynoemkoct
JOCTHKEHU A < S S g ; =88 . ) )
. L S = S s TEXHOJIOTUHI qacax b B Hacax
KOMITeTEeHIIHi1 = =2 28| 0 &L
5 IToaroroBka k
MIPAKTUYECKOMY
IIpakTnueckoe 3ansaTue Ne9
p 3aHATHIO 6.1.2.,
KI/IHGTI/IKa CJIOXKHBIX XUMHUYCCKUX
N BBITIOJIHEHHE
peaxmmit
AHIUBUIYTEHOTO
3aJaHus
4 5 IToaroroBka k Jek-
Tema 4.2. ToMoreHHbIii KATAJIN3. uusm 6.1.1. (427-454),
TECTUPOBAHHIO
6.2.10.
2 5 IlonroroBka K jiek-
Tema 4.3. I'eTeporeHHbIH KaTaAJIU3. v 6.1.1(c..454-
483), TeCTUPOBAHUIO
6.2.10.
HUTOI'O 3A CEMECTP 34 17 17 36
HUTOTI'O o xucounianbe | 68 34 34 72
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3 TEKYIIIUH KOHTPOJIb YCIEBAEMOCTU U NPOMEXYTOUYHAS
ATTECTALMUSA ITO U'TOI'AM OCBOEHUSA JUCHUIIJIMHBI.

5.1. TunoBbie KOHTPOJIbHBIEC 32JaHHUA WJIM HWHbIE MATEepPHAJbl, He0O0X0AUMBbIE J1JIsl
OLlEHKHU 3HAHUI, YMEHNH U HABBIKOB M (WJIH) ONBITA IeATeJIbHOCTH

TecTbl, TpoBOIUMBIC Ha 3JeKTpoHHOU TuaTdhopme Moodle na caiire I HI'TY mno
anpecy: http://dpingtu.ru/Moodle..

Oo0pa3sen Tecra mo teme 1. «OCHOBHBIE NOHATHS M ONPeIe/ICHUS
T3 1.1. (oTKpBITOE)

3ananue: YuciieHHOe 3HaYeHUs] YHUBEPCAIbHOM ra30Boi MOCTOSIHHOM, R, paBHO (B
JIx/mMop K ¢ TOYHOCTBIO 0 BTOPOTO 3HAKA MOCIIE 3ATSTOM)

Ortger: 8,31
T3 1.2. (otkpbITOE)

3ananue: TepmoauHamudeckas cuctemMa, KOTopasi OOMEHHBAETCSI ¢ OKpY Kalolei cpenoit
BEIIICCTBOM U DHEPTHel U e€ 00bEM HE TIOCTOSTHCH, HA3BIBACTCS

OTBET: OTKPBITOH
T3 1.3. (oTkpbITOE)

3ananue: TepmoauHamuueckas cuctemMa, KOTopasi OOMEHHBAETCSI C OKpY Kalolei cpenoi
SHEPrHEil, a BELIECTBOM — HET, Ha3bIBAECTCA

OTBeT: 3aKpbITOH
T3 1.4. (oTkpbITOE)

3ananue: TepmoauHamudeckas cuctemMa, KOTopasi He 0OOMEHUBAETCS ¢ OKpY KaroIen
CpEeIIoi BEIIECTBOM U dHEPTUeH u €€ 00BEM MOCTOSIHEH, HA3bIBACTCS

OTBeT: U30JIMPOBAaHHOMN
T3 1.5. (oTkpbITOE)

3amanue: 3akpbITas CUCTEMa, KOTOpasi HE MOXKET OOMEHHUBATHCS C OKPYIKAIOIICH cpeioi
TEIUIOTOM, Ha3bIBACTCS

OrTBert: aqnadarTon
T3 1.6. (oTKpBITOE)

3ananue: MI3MeHEeHHe COCTOSIHUS CUCTEMBI B PE3YJIbTATE N3MEHEHUS TEPMOJUHAMUYECKHUX
apaMeTpoB Ha3bIBAETCs

OTBeT: TEepMOAMHAMUYECKUM IIPOLIECCOM
T3 1.7. (3akpsiTOE)

3ananue: 3aKOHbI TEPMOJUHAMUKH IPUMEHSIOTCS K ... CUCTEMAM:

BapuanTe! oTBETOB
3aKpPBITHIM

W30JIMPOBAaHHBIM

anradaTHBIM

OTKPBITHIM
T3 1.8. (3akpbITOC)

3ajaHue: B XUAMUYECKON TePMOJMHAMUKE CTaHJaPTHBIC TApAMETPHhI:

Bapuantsl oTBeTOB
P=1 arm., T=298 K

P=1 atm., T=273 K

P=780 mm. pr. ct., T=0 °C
T3 1.9. (oTkpbITOE)

3ananue: TepMoIuHAMUYECKHM ITPOLIECC TPOTEKAET B PE3YNIbTATE U3MEHEHUS
TEPMOJIMHAMHYECKUX ...

OTBeT: mapameTpoB
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T3 1.10. (oTkpBITOER)

3ananue: YpaBHEHUE, CBA3BIBAIOIINE MEXKTY COOOM TEPMOIMHAMHYECKUE TTApaMETPHI B
PaBHOBECHOM COCTOSTHUH, Ha3bIBACTCS

OTBeT: ypaBHEHUE COCTOSTHUS.

IlepeyeHb BONPOCOB K IK3aMEHY

1. Xumuueckas TepmonuHamMuka. OCHOBHBIC TIOHATHS M OHpeleNieHus (TepMOAnHAMUYECKas
CUCTEMA, TCPMOJUHAMHNYCCKUC TAapaMETPhbI, COCTOAHUC CUCTEMBI, YPABHCHUA COCTOSIHI/IS'I).

2. ®usnyeckue BEIMYHHBI KAK CBOMCTBO cucTeMbl. DYHKIIMU COCTOSIHUS U (DYHKIMH MpoLiecca.
3. DHeprus, Temiora, padora.
4. Bpluncnenue 00beMHOM pabOThI B pa3IHMYHBIX MPOIECCaX.
5. Tleppoe Hauyano TEPMOJMHAMHUKH. MareMaTH4ecKoe BBIPOKCHUS TIEPBOTO  Havaia
TEPMOIMHAMHKH.
6. YacTHble ciTyyau epBOro Havyajaa TePMOIUHAMHKH.

7. Temnoemkocts. CBsi3b Mexay Cp 1 Cy. 3aBHCHMOCTD TEIUIOEMKOCTH OT TEMIICPATYPHI.

8. BHyTpeHHsIs SHeprus U SHTAJIbIUSA UHIUBUIYaIbHBIX BellecTB. CTaHJapTHBIE TapaMeTphl U
CTaH/IapTHBIE COCTOSTHUSI.

9. DOHranbnug XMMHUYECKUX peakuuil. 3akoH ['ecca. Cnencreus u3 3akoHa I'ecca.

10. CrangapTHbI€ SHTAJIBIIMKM 00pa30BaHUS U CropaHus. BeluucieHne s3HTaNbIUNH XUMHYECKUX
peaxkuuil B CTAHJAPTHBIX YCIOBUSX.

11. Cs3b MeXKIY 1 (Qpu Ov).
%1 u

12. 3aBHCHMOCTH SHTAJBIINH XUMUYECKON peakiuu oT Temreparypsl. 3akon Kupxrodda. Ero

nuddepeHraIbHbIe 1 HHTETPaTbHBIE (DOPMBI.

13. PaBHOBecHbI (0OpaTuMBbIii) mporiecc. PaboTa u TerioTa paBHOBECHOTO IpoIiecca.

14. BTopoe Havajao TepPMOAMHAMUKH, €T0 (POPMYIUPOBKH U MATEMATUIECKHE BBIPAKECHUSI.

15. O6o6menue Knaysuyca. MatemaTiueckoe BbIpa)kK€HHE BTOPOTO Hayalla TePMOJAMHAMUKH.

DHTPOIHSI.

16. DHTpomnusl KaK KpPUTEPUN HAMPaBICHHOCTH MPOIECCOB W PABHOBECHUA. DHTPOMUNHBIN

MIPUHIIHUIIL.

17. ®usnueckuit cMmbica 3HTponuu. @opmyna bonbimana. CtaTucTudeckas Mpupoa SHTPOIIUU.

18. Bpluncienue 3HTPONUU (M3MEHEHUS SHTPOIIUU B Pa3IMUHBIX PABHOBECHBIX IPOLIECCAX).

19. XapakrepucTtuueckue TepmoarnHamMuyeckue GyHkiuu. /lokaszate, uro pynkuus G sBusercs

XapaKTEepUCTUYECKOM Ipu nepeMeHHbIX P u T.

20. Jlokazatp, uto ¢yHKIMs [ enbMroiplia BIsSETCS XapaKTePUCTUUECKON MTPH MEPEMEHHBIX V U

T.

21. OObeaAHEHHbIE BHIPAXKEHUS TIEPBOTO ¥ BTOPOTO Hauajl TEPMOAMHAMUKHY.

22. ®u3NYECKUN CMBICT U3MEHEHHS XapaKTePUCTHUECKUX (PYHKITHIA.

23. Xapakrepuctuueckue (yHKIUU B KaueCcTBE KPUTEPHUS CaMOIIPOU3BOJIBHOCTU Mpolecca U

COCTOSIHUSI PABHOBECHSL.

24. TepmonuHAMUYECKHE COOTHOIICHUS 001Iero 3HaueHus. 3aBucuMocts ¢ynkimit G, S u H ot

nepemeHHbIX T u P.

25. 3aBucumoctb ¢pyHkuuid A, S u U ot nepemenHbx V u T.

26. Beruncienne repMoanHamuueckux ¢pyHkuuid ['ud6ca u I'enmpmropia.

27. YpaBuenue ['u606ca u ['ensMromnbiia, ux npuMeHEHHE.

28. Ilocrynar I1nanka. Ero 3HaueHue.

29. Pacuer aOCONIOTHBIX SHTPOMHI YUCTHIX BEIIECTB.

30. Iloka3aTh, YTO BHYTPEHHSSI SHEPTUS U SHTAJIBIIMS HE 3aBUCUT OT 00bEMa U AABJICHMUSL.

31. Beruucnenue u3MeHEHUH TEPMOAMHAMUYECKUX (PYHKIINI B XUMUYECKUX PEAKIIUAX.

32. XuMHuyeCcKui MOTeHIMan. Ero oCHOBHbIE CBOMCTBA. XHMMHYECKHI MOTEHUMAT YUCTOTO
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BelecTBa. MeToapl onpeieNieHUs XUMUYECKUX TTOTCHITHAIIOB.
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33. 3aBUCHMOCTb XMMHMYECKOIO IIOTEHI[MAJIa OT TEMIIEPATYPBI, AABJICHUSA U COCTABA.

34. XMMHYECKUI MIOTEHIUAI KaK KPUTEPUM HAIIPABICHHOCTH CaMOIIPOU3BOJIBHBIX IIPOLIECCOB U
paBHOBECHSL.

35. ®a3oBbie paBHOBecHs. [ToHATHS «daza», KKOMIOHEHT», «CTEIIEHb CBOOOIBD.

36.11paBuio ¢a3 ['mb6ca.

37. JlnarpaMMBbl COCTOSIHUN OJTHOKOMITOHEHTHOM CHCTEMBI.

38. Ypasuenue Knaysnyca-Kianeiipona.

39.Ilpumenenne mnpaBwia (a3 [ubbca u ypaBHenus Kiaysmyca-Knaneiipona
OJIHOKOMIIOHEHTHOW CUCTEME.

40. InarpamMma IjiaBKOCTH JBOMHBIX CUCTEM C IIPOCTOM 3BTEKTUKOM.

41. lnarpamMma IjaaBKOCTH IBOMHBIX CUCTEM C HEOIPAaHUYEHHON paCTBOPUMOCTBHI) KOMIIOHEHTOB
KaK B JKUJKOM, TaK U TBEPJIOM COCTOSIHUSIX.

42.JlnarpaMMa IJIaBKOCTU JIBOMHBIX CHUCTEM C OOpa30BaHUEM YCTOWYMBOIO XUMHMYECKOIO
COEJIMHEHUS U COCUHEHUS, IIIABSILEroCs C PA3JI0KEHUEM.

43. Kputepuii HanpaBIE€HHOCTH U PABHOBECHS B XMMUUYECKUX PEAKIIMSIX.

44 Kputepuil HamnpaBJIC€HHOCTH B T'OMOTE€HHBIX HJI€aJbHO-Ta30BbIX pEaKIUsAX. XUMHUYECKOe
CPOJCTBO.

45.PaBHOBecue B TOMOT€HHBIX H/I€aJIbHO-Ta30BbIX peakuusax. M3oTepmMa XUMHUECKON peaKkiui.

46.KoHCTaHTa XMMHYECKOTO paBHOBeCHs. BiusHue BeanuuHbl @4G Ha  KOHCTAaHTY
0
T
XUMHYECKOro paBHOBecHs K, .

47.Pa3nuyHble criocoObl BEIPAKEHUS! KOHCTAHTHI XUMUYECKOTO PABHOBECHSI.
48.MeTopl OnpeiesIeHNsT KOHCTAaHThl XMMHUYECKOIO PABHOBECHH.

49.3aBUCHMOCTb KOHCTAaHTBI XHMHYECKOTO paBHOBecHsl K OT JaBIeHHUSI.
50.3aBUCHMOCTb KOHCTaHTBl XuUMHYeckoro paBHoBecuss K ot rtemmneparypsl. Merox Bant-

Todda.

51.3aBUCUMOCTBH KOHCTaHThI XUMUYEeCKoro paBHoBecus K ot Temneparypsl. MeToa sHTponuii.
52.Cwmemenne papHoBecus. [Ipunnun Jlelllarense.

53.TlapumanbHbIE MOJBHBIE BETMYMHBI, X (PU3NISCKUI CMBICII U OCHOBHBIC CBOWCTBA.

54.00mast  XxapakTepucTuka pacTBOpoB. (OCHOBHBIE TIOHATHS MW OMNpeJeseHue. | HIbl
MEXMOJIEKYJIIPHBIX B3aUMOACHCTBHIA U UX (U3UKO-XUMHUYECKas MpUpoaa. TepMoIuHAMIYECKHE
napameTpsbl COCTOSIHUS pacTBOpa.

55.CranziapTHbI€ COCTOSIHUS B TEPMOJUHAMUKE KUJIKUX pacTBOpoB. Kiaccel pacTBOpOB.
56.CoBeplIEHHbBIE PACTBOPHI.

57.beckoHeuHO — pa30aBIeHHbIE PACTBOPBI.

58.HenneanbHbie (pealibHBIE) PAaCTBOPHl. AKTUBHOCTh M KO3(PGUIUEHT aKTUBHOCTH. [IpuamHbI
OTKJIOHEHHSI CBOMCTB pPeaJIbHbIX PaCTBOPOB OT UJI€ATbHBIX.

59. TepmoinHaMU4ecKHe yCIOBUS 00pa30BaHus pacTBOpa.

60.Pacripefienienrie  BemIeCTBA MEXKIY JABYMS HECMEIIMBAIOMIMMUCS IKUIKOCTAMU. 3aKOH
pacnpeeseHusl.

61.[Ipumenenne 3akoHa pacupeieseHusl. IKCTPaKIIHSI.

62.PacTBOpUMOCTB TBEPABIX BEIIECTB B )kUAKOCTH. Y paBHeHue [lIpenepa-JlelllaTense.
63.PacTBOpUMOCTB T'a30B B KHUAKOCTAX. 3aKoH ['eHpu.

64.1loHnxkeHne TeMmIepaTypbl KpUCTANIM3allUd PAcTBOPUTEN B pa30aBlIEHHBIX pPacTBOpaXx.
Kpeockonus.

65.PaBHOBeCHE KUAKOCTh-NIAp B JIBOWHBIX cUcTeMax. PaBHOBecHME COBEpUIEHHBIN pacTBOp-Iap.
3axoH Pays.

66.PaBHOBecHe OeckOHEUHO pa30aBIICHHBIN pacTBOp-nap. 3akoH ['eHpu.

67.PaBHOBECHE peasIbHBIN pacTBOP-IIAp.

68. JlnarpaMMbl COCTOSIHUSL PAaBHOBECHUS KUIKOCTh-TIAp B IBOMHBIX CUCTEMAX.
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69. DU3UKO-XMMUYECKUE OCHOBBI  Pa3JelCHUs] JBOMHBIX CMECEM TMEpPEeroHKol. 3aKOHbI
KonoBasoga.

70. Teopust 31EKTPOJUTUYECKON IUCCOUMALINA AppeHunyca.

71.OCHOBHBIE MIOJIOKEHUS TEOPUH CHIIBHBIX 3JIEKTPOJIUTOB. IOHHBIE CHITBI pacTBOpA.
72.B0O3HUKHOBEHHE TMOTEHIMAla Ha TpaHuile pasgena aByx ¢as. 3/IC raapBaHHYECKOTO
JJICMEHTA.

73.0nektponuble  noteHuumana. Omnpenenenve JIJC 1Mo  CTaHAAPTHBIM  BJIEKTPOIHBIM
noreHuuanam. Y pasaenue HepHera.

74.YpaBHenue I m606ca-I enbMropia 11t ralbBaHUYECKOTO DJIEMEHTA.

75. CKOpOCTh XMMHUYECKUX PEAKIIUU, €€ 3aBUCUMOCTb OT KOHLIEHTpaluu peareHToB. KoHcTanTa
cKopocTu peakiuu. Kunetnueckue KpuBble.

76.1locTynaTbl XUMUYECKON KHHETHUKHU.

77.110opsIOK peakunu, bOJEKYIIPHOCTD PEAKLIUU.

78. KuneTtnka HeoOpaTUMBIX PEaKIUK Pa3TuYHBIX MTOPSIIKOB.
79. KuHeTnka ClI0KHbBIX XUMUYECKUX PEaKIIUM.

80. Teopun XMMHUYECKO KHHETUKH.

81.Karanus.

5.2. Onucanne noxkasareseil 1 KpUTEPHEB KOHTPOJS YCNEBA€MOCTH, ONHCAHHME IIKAJI
OLICHUBAHUS

Jlisi OLleHKW 3HAHWW, YMCHHI, HABBIKOB M (OPMHUPOBAHMS KOMIICTECHIIMM MO JIHUCIUTUINHE
MPUMEHSETCS 0aUTbHO-PEHTUHTOBASCUCTEMAKOHTPOJISI M OLIEHKH YCIIEBAEMOCTHOOYUAIOITIXCS
O4YHOU (POPMBI M TpPAJMIIMOHHAS CHUCTEMa KOHTPOJII M OIEHKH YCIIEBAEMOCTH OOYYaroIInuXcs
3a09HON (popmbl. OCHOBHBIC TpeOOBaHUS OATLHO-PEHTHHIOBOW CHCTEMBI IO JUCHUIUIHHE H
IIKaJia OICHUBAHUS TIPUBE/ICHBI B Ta0umax 7 u §.

Tabmuma 7
TpeGoBanus 0a11bHO-PEHTHHIOBOI CHCTEMBI 110 TUCHHUIIIMHE

KomnyectBo | Makcumanbneie  Oamtel 32 moasun | Lltpadubie
[MOJIBUIOB padoThI OaJuIbl
Bunet padot
paboTsI 1 2 3 3a  HapymicHHe
CPOKOB CIIauu
2 cemecTp
TectupoBanue 3 10 10 10
Brrmonaenwne 3 5 5 5
J1a00paTOPHBIX paboOT
- o(hopMIICHHE OTYECTOB 5 -1
Bremonaenne 3aJaHuH 5 5
MPaKTUYECKUX 3aHATHHI
BrmmonHeHuit 3amaHui oiasd 2 5
CaMOCTOSTEILHON pabOThHI
IMocemmenue 3auaThii 17
3 cemecTp
TectupoBanue 3 10 10 10
Brimonaenwe 2 5
11a00paTOPHBIX padoOT
- o(hopMIICHHE OTYECTOB 2 5 -1

22




Brimonnenue 3a7aHul
MPAKTHYCCKUX 3aHATHH

BrmmmonHeHN 3agaHuid A1 2
CaMOCTOSITEJILHON pabOoTHI
Ilocemenne 3ansTuit 17
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Tabmuia 8

KpnTeme OLICHUBAHUSA pe3yJibTaTra Oﬁy‘leﬂl/lﬂ o JUCHMIVIMHE U IIKAJIA OCHUBAHUA

Kpurtepuu oueHuBaHus pe3yJbTATOB 00y4eHH s

Ornenka Ornenka Ornenka Omnenka
Kox n Konx u HaumenoBanue «HEYOBJIETBOPHUTEIHHO» «Y1OBJIETBOPUTEIHbHOY / «xopomo» / «OTJIUYHO /
HauMCHOBaHHE HHIUKATOPA T0CTHKCHUSI / «HE 3a4TECHOY «3aYTCHO» «3aYTCHO» «3aYTCHO»
KOMIICTCHIIUH KOMIIeTeHINH 0-54% 55-70% 71-85% 86-100%
OT max peTHHIOBOI OT max peiTHHIOBOI OT max peTHHIOBOI 0T max peTHHIOBOI
OIICHKU KOHTPOJIS OIICHKU KOHTPOJIS OIICHKU KOHTPOJIS OIICHKH KOHTPOJIS

OIIK-1.  Cnocoben | MOIIK-1.1. Amnamusupyer | M3noxkeHune yaeOHOTroO dparMeHTapHbIE, 3naer Marepuan Ha | MMeer riiyOokwe 3HaHUS
M3y4aTh, U KCIIOJIb3YET MEXaHU3Mbl | MaTepuajia  OECCHCTEMHOE, | MOBEPXHOCTHBIC 3HAHUS MO | JIOCTATOYHO XOPOIIEM | BCEro MaTepuana
aHAIU3UPOBATb, XUMHUYECKUX peakiuii, | HEMOJIHOE, HE 3HAET OCHOB | OCHOBaM (huznveckoii | ypoBHE; CTPYKTYpPBl JUCLMILTUHBL;
KCIIOJIb30BaTh MPOUCXOSAIINX B | pmudeckoii  XuMuM, HE | XHUMHU. M3noxenue | nmpeacTaBisieT OCBOMJI HOBallUU
MEXaHU3MBI TEXHOJIOTHYECKUX MOXXET HCIIOJI30BaTh WX B | TMOJTYYCHHBIX OCHOBHBIC 33]]a9H B JIEKIIMOHHOTO Kypca TI0
XUMHUYECKHUX mporeccax U | paMKax MOCTABJICHHBIX | 3HAHWW HEIMOJIHOE, OJHAKO | PaMKax MOCTaHOBKU CPaBHEHUIO C
peaKIuii, OKpY>KalolleM MUPE: meled W 3amad,  YTO | 3T0  HE  MPENATCTBYET | Ieied W BBEIOOpa| yueOHOH  JIMTepaTypoi;
TIPOUCXOISIINX B MIPETISITCTBYET YCBOCHHUIO | YCBOCHHUIO TIOCIEIYIOMIETO | ONTHUMAJIBHBIX M3JIOKCHHE TTOYICHHBIX
TEXHOJIOTMYECKUX MOCJIETYIOUIET0 MaTepuana Matepuana. JlomyckaroTcs | crocoOoB UX | 3HAHUI TIOJIHOE,
npoiieccax u OTJICJIbHBIE CYIIECTBEHHBIC | JIOCTHXKCHUS. CHCTEMHOE; JTOIYCKaroTCs
OKPY’KAIOIlIEM MHpE, OIIMOKH, HCIIPaBICHHBIC C €TMHUYHBIC OIIHOKH,
OCHOBBIBASICh Ha MOMOIIBIO TIPENoAaBaTes. CaMOCTOSITEIILHO
3HAHUSIX O CTPOCHUU 3aTpyaHeHus npu HCIIpaBJsieMble pu
BEIECTBa, IPHUPOJIC (hopMyIHpPOBaHUH co0ecenoBaHIH
XUMUYECKON CBSA3U U OCHOBHBIX TIOJIO)KEHUU U
CBOMCTBAx UX IPUMEHEHUHU
Pa3TUYIHBIX KJIACCOB
XUMHUYECKUX
3JIEMEHTOB,
COCTUHCHHUM,
BEIIECTB u
MaTepUaoB.
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OIIK-2  Cmocoben | MOIIK-2-2.  Hcmoms3yer | M3noxenue yaeOHOrO [NoBepxHOCTHBIE 3HaHUA 10 | 3HAeT MaTtepuayn Ha | Mimeer riy0okue 3HAHUS
HCIIOJTB30BaTh MaTeMaTHYECKUE, Matepraia  OECCHCTEMHOE, | OCHOBaM (hM3MYEeCKO | TOCTATOYHO XOPOIIEM | BCETO Marepuaa
MaTeMaTHYECKHe, (usnueckue, (pU3MKO- | HEMOJHOE, HE 3HACT OCHOB | XMMHHU. Wznoxenue | ypoBHE; CTPYKTYPBI JMCIUILIHHBI;
(usuyeckue, XUMHUYCCKUE, XUMHUYCCKHE | (PM3MUECKOW  XHMMHUHM, HE | MOJyYCHHBIX MPEJICTaBIISCT OCBOMJI HOBAaIIUU
(OU3HKO-XUMUYECKHE, | METOABI IS PEIICHUS | MOXKET HCIIONB30BaTh WX B | 3HAHWHA HEMOJIHOE, OJHAKO | OCHOBHBIC 33Ja4H B JIEKIIMOHHOTO Kypca TII0
XUMHUYECKUE METOJbI | 3a7au MPO(ECCUOHAIBHOM | paMKax MOCTABJICHHBIX | TO  HE  MPEMATCTBYET | paMKax IMOCTaHOBKU CPaBHEHHUIO C
JUISL PeIlicHUs 3a1ad | JCATCIbHOCTH: melied W 3ajay,  YTO | YCBOGHWIO IMOCICHYIOIIEro | meined W BbIOOpa| y4eOHOH  JIMTepaTypoii;
podecCHOHATBHOMN MIPETSITCTBYET YCBOCHHIO | MaTepHaia. JlomyckaroTcs | ONTHMAaIbHBIX M3JIOKCHHUE TTOTYYICHHBIX
JICSITeIIBHOCTH MOCJICAYIOIET0 MaTepraia. | OTACNIbHBIC CYIIECTBEHHBIC | CITOCOOOB UX | 3HaHU MOJTHOE,
OINMOKY, UCTPABICHHBIC C | JOCTIXKEHMs. MOXET | CHCTEMHOE; JIOIYyCKATCs
TTOMOIIBIO TIPETIofaBaTeNs. | MPOU3BECTH CIMHIIHBIE OIITMOKHW,
.3aTpyaHeHUS TIpH | MaTEeMaTHIECKYIO CaMOCTOSITEITHFHO
WCTOJIB30BAaHUKA ~ METOJIOB | 00paboTKy WCTIPaBJISICMbIC pu
KOJIMYECTBCHHOMN TOJTy9IEHHBIX cobeceToBaHUH.
00paboTKH. pe3yNbTaTOB YBepeHHO HCITOJIB3YET
YHCIICHHBIC METOJIbI
KOJIMYECTBEHHOTO
aHaJIN3a
OIIK-5. Cmocoben | UOIIK-5.1.  Ocymecreiser | M3moxxeHne yaeOHOTO [ToBepxXHOCTHEIC 3HAHUS IO | 3HAaeT Marepual Ha | MiMeer riiyOokue 3HaHUS
OCYILIECTBIATH OKCIICPUMEHTAJIBHBIC Matepraiga OECCHCTEeMHOE, | OCHOBaM (bu3YecKol | JOCTATOYHO XOPOIIEM | BCETO Mmarepuaia
JKCIIEpUMEHTaIbHbIE | MCCICAOBAHNA M MCIBITAHUA | HEermojaHOe, HE 3HAET OCHOB | XUMHM. N3noxeHue | ypoBHE; CTPYKTYPbl JUCLIUILIVHEI,
HCCIIEIOBAHUS y | O 33JIAHHOM  METO/WKe, (U3HYECKOM  XMMHH, HE | IOIYYEHHBIX IIPEJICTABIISIET OCBOUJI HOBalUU
VICITBITAHUS ro | MPOBOMMT  HAGMOCHMA W | \iower yCroNB30BATH WX B | 3HAHHI HETIOJHOE, OJHAKO | OCHOBHBIE 3A1a4H B JEKIIMOHHOTO Kypca TI0
3aJ]aHHOH METOJIUKE, ?;Zgg:::;ﬁ ¢ Tz:;;iﬁ paMKax MOCTABICHHBIX | OT0  HE  MPEMATCTBYET | PaMKaX MOCTAHOBKH CPaBHEHHIO C }
MIPOBOJIUTH GesonacocTy, obpadarsmsaer | UCACH M 3a%ad,  WTO | YCBOCHHIO MOCNEAYIOWETo | menei BEIOOpa| yueOHOW  JTUTEpaTypou;
HaOJTIOICHUS u| wnTepnpetupyer | MPEIATCTBYET YCBOCHHIO | MaTepHayia. JlomycKkaroTcss | ONTHMAaTbHBIX M3JIOKCHHE TTOTYICHHBIX
M3MEPCHUS C YYCTOM | skcriepuMeHTAIbHble AaHHble | [TOCICIAYIOLIEr0 Marepuana. | OTACNbHBIC CYIIECTBEHHBIC | CIOCOOOB YX | 3HaHUM TMOJTHOE,
TpeOOBaHMI TEXHUKU He wmoxer MPOBECTH | OMIMOKU, WCIPABIEHHBIE C | JOCTIDKEHUS. MOXET | CUCTEMHOE; JOMYCKAIOTCS
0e301macHOCTH, AKCIIEPUMEHT W TIPOU3BECTH | TIOMOIIBIO TIPEMONABaTEINS. | TIPOBECTH CIMHIIHBIE OIITNOKHW,
o0OpabartbIBaTh u pacueThl MO MPEIUIOKEHHON | 3aTpyaHeHUs IPU | DKCTICPUMEHT U | CAaMOCTOSITEIBHO
WHTEPIIPETUPOBATH METOJIHKE. (hopMyHpOBaHUH MTPOU3BECTU PACUETHl | UCIPABIIIEMbIC pu
IKCIIEPUMCHTAITbHBIC OCHOBHBIX TIOJIOKCHHH H | M0  TPEMIOKEHHOH | coOecemoBaHUN.MOXKeT
JTAaHHBIE. ux MIPUMEHCHUHU. | METOIUKE, OOBSICHUTH | COCTaBUTh TIaH
[Nonumaer 3aJjaHue, | MOJMYYCHHBIC AKCIIEPUMEHTA,
MOKET MTPOM3BOJIUTE | PE3YJBTAThI U | OOBACHUTh IOJYYCHHBIC
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HE0O0XOIMMbIE pacueTsl
HIIPOBECTU OKCIICPUMEHT
o MPEI0KEHHON
METOAMKE.

crenarh
BBIBOJIBI.OIIEHUTH
MOTPELIHOCTH

Ppe3yJbTaTHl,
BBIBOJIB,
MOTPEIIHOCTH.

clenaThb
OILICHUTDL
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Tabmwuia 9
Kputepun onennBanus

Onenka Kpurepun onennBanus
. OLIEHKY «OTJIMYHO» 3aCiIy’)KUBaeT o0Oydaroluiics, OCBOMBILMI 3HaHU,
Bricokuii ypoBeHb .
YMEHUS, KOMIIETEHIIMM M TEOpPETHYeCKWui Martepuan ©Oe3 mpobenos;

«5»
(oTM4HO)

BBIIIOJIHUBIIMI BCE 3aJaHus, HOPEAYCMOTPCHHBIC y‘l€6HLIM IJIJaHOM Ha
BBICOKOM Ka4Y€CTBCHHOM YPOBHE; MPAKTUUYCCKUC HABBIKH HpO(beCCI/IOHaJII)HOI“O
OPUMCHCHHA OCBOCHHBIX 3HAHUH C(bOpMI/I'pOBaHBI.

Cpemuuit ypoBeHb
«y

OLICHKY «XOpoI1I0» 3acClly>KuBacT O6y‘iaIOH.[PIfIC)I, OPAKTUYCCKU ITOJIHOCTBIO
OCBOMBIIIHI 3HaHWsA, YMCHHA, KOMIICTCHIHUHU H TeOpeTI/I‘{eCKI/Iﬁ marepual,

(xoporo) y4eOHbIe 3aJjaHusl He OLEHEeHBl MAaKCHMAJIbHBIM YHCIOM 0alljioB, B OCHOBHOM
c(hopMHPOBAI IPAKTHYECKIE HABBIKH.
[ToporoBssrii OIIEHKY «YJAOBJIETBOPHUTEJIbHO» 3aCIy>KUBAET OOYYAIOIIMKCSA, YaCTUYHO C
YpOBEHB «3» npobenaMy OCBOMBILWI 3HAHHSA, YMEHHUS, KOMIIETCHIMH W TEOPETUUYECKUH
(ymoBneTBOpHUTENb- | MaTepHaj, MHOTUE yueOHBIC 3alaHUS JIMOO HE BBIIOJIHMI, THOO OHU OLICHEHBI
HO) YUCIOM OauioB ONM3KAM K MHHHUMAJIBHOMY, HEKOTOPBIC IPaKTHICCKHE
HaBBIKH HE CPOPMHUPOBAHEI.
MuHUMaNBHBIN OLIEHKY «HEYIOBJIETBOPUTEIILHO» 3aCIyKHUBAET 00Y4aOLINNCS, HE OCBOMBILIMM
YPOBEHB «2» 3HaHUs, yMEHUsI, KOMIIETCHLIMU U TEOPETHUECKUI MaTepHa, yueOHbIe 3a1aHHs
(HeyHOBﬂe“;OPH‘ HE BBIITOJIHUII, TPAKTUYECKHE HABBIKK HE C(HOPMHUPOBAHBI.
TEJNBHO

6. YYEBHO-METOJANYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

6.1. YyeOnas ureparypa

6.1.1. CrpomGeprA.T'.Cemuenko [I.I1. ®usndeckas xumusi. M. Beicmias mikona. 1988.— 496 c.

6.1.2. Kucenera E.B.Kapernukos I'.C., Kyapsmor W.B.COopHHK mnpuMepoB U 3a7aumo
buszndeckol XuMmuHM.YdeOHOe Toco0Me JUIsi XHMHKO-TEXHOJIOTHYECKUXBY30B.M. Bricmias
mkosna. 1983. —456 c.

6.1.3. ®usnueckas xumus. YueOHUK 7151 By30B. MuH.00p. P®/ ITox pen. Kpacunosa K.C.B 2 kH.
M. Boicmas mikona.1982. — 687 c..

6.1.4. Kpartkuii crnpaBoyHuK ¢u3uko-xumudeckux Benuuud/ Ilom pen. PaBmens A.A.,
[TonomapeBa A.M. Xumus JI. 1983. —232 c.

6.1.5. Kapsxkna H. Xwumnueckas tepmoanHamuka. 1 OCHOBHBIE TOHSTHS.
paBHOBecws. YuebHoe nocodbue ais By30B H.HoBropoa.1991. - 196 c.

dazoBbIe

bubnvoreunslii GOHJI YKOMILICKTOBAH IEYaTHBIMH HM3JaHUSMH W3 pacuera He
MeHee 0,25 sK3eMIUIsipa KaXKJIOTO W3 HW3JIaHWM, YKa3aHHBIX BBIIIC HA Ka)JJI0ro
oOydJaromierocss M3 4YHclia JHI, OJHOBPEMEHHO OCBAMBAIOUIUX COOTBETCTBYIOIIYIO
JTUCUUIUIAHY (MOIYJIB).

6.2. MeToanueckue yKa3aHusl, peKOMEHJAALUMHU U IPyrue MaTepuajbl K 3AaHATUAM

6.2.1. Metonuueckie pEKOMEHAAIMUW 1O OpraHu3alud W [UIAHUPOBAHUIO
CaMOCTOSITENIbHOM paboThl CTYAEHTOB MO JucHumuinHe. [IpuHATH Y4yeOHO-MEeToANYEeCKUM
coeetoM HI'TY wum. P.E. Anekceena, MPOTOKOJ No 2 oT

22 arpenst 2013 T.
OnektponHbiaapec:http:/ www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom orga
niz_samoct rab. pdf?20.
6.2.2. OmnpeneneHne SHTANBIUU TUIpaTOOOpa3oBaHus coym: Metoandeckue ykaszanusi / Cocr.
AxumkuHa H.®., boukapesa H.H., [Humynuna A.B. - HI'TY, 2005.
6.2.3. IlepBoe Hauyano TepMmoauHaMukH. Tepmoxumus: Metoauueckue ykaszanus /CocT.
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MIvmynuaa A.B. - HI'TY, 2017.

6.2.4. Btopoil NpHMHLHUI TEPMOJMHAMUKUA M XapaKTEPUCTHUECKUE TEPMOJUHAMHUYECKHE
bynkuun: Metoandeckue ykazanus/ Coct. [lumynuaa A.B. - HI'TVY, 2016.

6.2.5. ®a3oBbIe paBHOBECHSI B OJHOKOMIIOHEHTHOU cucreme: Metoandeckne ykazanusi/ CocT.
AxumkuHa H.®., [llumynuna A.B. - HI'TY, 2014.

6.2.6. Tepmuueckuit aHaJIN3: Metoaunueckue ykazanus / Cocr.
Mumynuna A.B., Akumkuna H.®@., boukapesa H.H. - HI'TY,2008.

6.2.7. HccnenoBaHue paBHOBECHUS >KMJIKOCTh — Iap B JBOMHON cucreme: Meroauueckue
ykazanust/ Coct. lumynuna A.B., Akumkuna H.®. - HI'TY, 2012.

6.2.8. lumynuna A.B., benoycoB A.C. HampaBieHHOCTb M paBHOBECHUE B XMMHUYECKUX
cucremax. YueOHoe nmocoodue. - HI'TY, 2019.

6.2.9. Kuneruka xumuueckux peaxuuit: Meronuueckue ykasanus. Coct. [llumynuna A.B. -
HI'TY, 2018.

6.2.10. umrynuaa A.B., JIazapeBa JL.I'. TectoBsie 3amanus mo Gu3uveckord XuMuu.YdeOHOe
nocobue. — HI'TY, 2020.

6.2.11. Xumnueckass TtepmoamHamuka: Meroanueckue ykazanus/ Cocrt. HlumynunaA.B.,
Axumkuna H.®. —HI'TY, 2013.

6.2.12.Kuneruka xumuyeckux peakuuid. PactBopel: Mertoauueckue ykazanus/ Cocr.
[Mumynuna A.B., Akumkuna H.®. - HI'TY, 2012.

7. ”THOOPMALIMOHHOE OBECITEYEHUE JUCHUITIJIMHBI

YueOHbIi mpolece Mo IUCHUILTHHE 00ecTiedeH HEOOXOAMMBIM KOMIUIEKTOM JIUIIEH3MOHHOTO U
CBOOOZHO PacHpOCTPaHSEMOr0 MPOrpPaMMHOT0O OOecredyeHus, B TOM YHCJIE OTEYECTBEHHOTO
IIPOM3BOJICTBA (COCTAB 1O AUCIUILINHE ompeaeseH B HacTosmen PI1J] u moanexxut oOHOBICHUIO
pv HeOOXOTUMOCTH).

7.1. IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

I[I/ICI_[I/IHHI/IHa, OTHOCHUTCA K I'pyNIIC JUCHUILINH, B PAMKaxX KOTOPBIX IIPCATIOIAracTcsd
HCITIOJIB30BaHHUEC I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHH KaK BCIIOMOTaTeILHOTO HHCTPYMCHTA.

WMHpopManmoHHBIE TEXHOJIOTHH MPUMEHSIOTCS B CIICAYIONINX HAIPABJICHUSIX: ITPH IMOATOTOBKE H
oopmIIeHUH OTYETOB O Ja0OpPATOPHBIX PadOTaX, BHIMOJIHEHUH 3aJJaHUH I CAMOCTOATEIbHOM
paboTHLI.

Tab6ymma 10
IlepeyeHb 31EKTPOHHBIX OMOJIMOTEYHBIX CUCTEM
Ne HaumenoBanue DbC Ccebuika k 9BC
1 | KoHCynbTaHT cTyeHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/
3 | Bupryanbnas kamkHas nonka HTh HI'TY | http://cdot-nntu.ru/snekrponnas Oubiamoreka
4 | Uadopmanmonnas cuctema "Enunoe okao | http://window.edu.ru/
JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam”
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7.2. IlepeyeHb JIMIIEH3MOHHOIO M CBOOOJHO PaCHPOCTPAHAEMOr0 MPOrPaAMMHOIO
o0ecrneyeHusi, B TOM 4YHCJIie 0T€YECTBEHHOr0 MPOM3BOJACTBA, HEOOXOAMMOTIO IJI OCBOEHUS

AU CHUILINHBI
Taomuua 11
IIporpammHoe obecnieyenne

Ne | IIporpammHoe obecnieyeHne, HCMOJIb3yeMoe B IIporpammHoe o0ecniedeHrne CBOOOIHOTO

n/n YHUBEPCUTETE HA JIOTOBOPHOI OCHOBE pacnpocTpaHeHHs!

1 MicrosoftWindows 10 (mopmuckaMSDN | Adobe Acrobat Reader
700593597, noanrckaDreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIunenzus Ne 49487295 | OpenOfficehttps://www.openoffice.org/ru/
ot 19.12.2011)

4 Konucymsrantlimoc PTC Mathcad Express

https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX MPO(ecCHOHAIBHBIX 023 JAaHHBIX M HH(POPMALMOHHBIX
CIPAaBOYHBIX CHCTEM

B Tabmuuel2 yka3zaH mepedeHb NpPO(ECcCHOHANBHBIX 0a3 JNaHHBIX M HH(POPMALMOHHBIX
CIIPaBOYHBIX CHCTEM, K KOTOPBIM obecreueH JoCTyI (YIadeHHBIA TOCTYII).

Taobmnuma 12

Ilepeyenn coBpeMeHHBIX TPO(ecCHOHATBHBIX 0a3 JaHHBIX U HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

HaumenoBanme npogeccnoHATbHOIM 6a3b1

HocTtyn k pecypcey (yaajieHHbIii 10CTYII €

I‘Di JAHHBIX, UHPOPMAIIMOHHO-CIIPABOYHOM YKa3aHHeM CChLIKM/I0CTYI U3 JJOKAJIbHOM
CHCTEMBI CeTH YHUBEPCUTETA)
1 2 3
1 ba3a naHHBIX CTAaHAAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT //home/standarts
[lepeuens mpodeccroHanbHBIX 0a3 JAHHBIX H .
2 P pod A https://cyberpedia.su/21x47¢0.html
MH(OPMAITMOHHBIX CIIPABOYHBIX CUCTEM
3 WucTpymMenTtst wu  BebO-pecypchl g BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CripaBouHas IIpaBoBas cucrema .
4 JIOCTYTI U3 JIOKAJTFHOM CeTH
«KoncynpsranTl Imrocy»

8. OBPA3OBATEJIBHBIE PECYPCBI U151 UHBAJIN/10B U JIUI] C OB3

B tabmuuel3 ykazaH mnepeueHb 0Opa3oBaTeNbHBIX PECYPCOB, HUMEIOUINX (HOPMBI,
aJJanTUPOBAHHBIE K OTPAaHUYCHHSM HMX 370POBbS, a TAK)KE€ CBEJICHUS O HAJIUYHMH CIIEHHUATBHBIX
TEXHUYECKUX CPEACTB 00YUYEHHs KOJUIEKTUBHOTO U MHAMBHUAYAIBHOTO MOJIb30BAHUSI.
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Taonauua 13

O0pa3soBaTenbHbIE pecypchl AJisi HHBAJWA0B U un ¢ OB3

Ne IlepeueHnb 00pa3oBaTEeIbHBIX PECYPCOB,
NMPHUCIOCOOIEHHBIX /ISl HCII0JIb30BAHUSA
uHBaIuaaMu u gunamu ¢ OB3

CaeleHNsl 0 HATUYHMH CHEeNHATBHBIX
TeXHHYECKUX CPeACTB 00y4eHns
KOJVIEKTUBHOI'0 ¥ HUHAUBHUAYAJIBLHOI0

1MOJIb30BAHUA

1 | 9bC «KoHCYIbTaHT CTYACHTA»

03BYYKa KHUT U yBelIMYCHUE mpudra

9BbC «JIauby

CIICIIMAJIBHOC MOOHUILHOE MMPUITIOKCHUC -
CHUHTE3aTOp peyH, KOTOpLIﬁ BOCIIPOU3BOAUT
TCKCThI KHUI' 1 MCHIO HaBUT'all1

3 | ObC «tOpaiit»

BEPCHS TSI CITA00BUISATITAX

Cormacao ®denepanpbHoMy 3akoHy 00 oOpaszoBanum 273-D3 ot 29.12.2012 1. cT1. 79,
n.8 "lIpodeccuonanprHoe oOydeHHEe H TMpodeccHoHANTbHOE O00pa3oBaHHE OOYYAIONIMXCS C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3[I0POBBSl OCYIIECTBIISIIOTCS Ha OCHOBE 00pa30BaTENIbHBIX
porpaMM, aJanTHPOBAHHBIX MPU HEOOXOMUMOCTH Jii OOyYeHHUsS YKa3aHHBIX OOydJarommxcs'.

AOII pa3pabarbiBaeTCs IO KaXJAOW HAMPaBIECHHOCTH TPU HAJTUIHH

3as4BJIEHU  OT

o0yJarmuxcs, ABISOMMXCS MHBAMHAaMU uiu muiamu ¢ OB3 u u3bsSBUBIIMX JkelaHWe 00
00y4YeHUH 10 TAHHOMY THITY 00pa30BaTEeIbHBIX IPOTPAMM.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJUMOE JJIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLECCA ITIO JUCIUIIJIMHE

YueOHbIe ayauTOpUN TSl TIPOBEICHUS 3aHATUN O JAUCIUIUIMHE, OCHAIIICHBI 000pYI0BaHUEM U
TEXHUYECKUMU CPEJICTBAMU O0yUECHUSI.
B tabGaune 14 nepeunciieHsr:

- yueOHbIC ayIUTOPUU JJIsl MPOBEACHUS y4eOHBIX 3aHATHI, OCHAIIEHHBIE 000pyAOBaHUEM
U TEXHUYECKUMU CPEICTBAMHU OOyUCHHS;
- TMOMENICHHUS [UIsl CAMOCTOSITENbHOW paboThl OOYyYaromIMXCsl, KOTOPBIE OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO TOAKIOUECHUS K ceth «MHTepHer» wu
obecrneyeHreM J0CTyna B JIEKTPOHHYIO MH(pOpMaoHHO-00pa3zoBaTenbhuyto cpeny AN

HI'TY.

Tabmuma 14

OcCHALIEeHHOCTb AYIMTOPHUIA U MOMELIEHUI VISl CAMOCTOSATeIbHOM

padoThI 06yyarommxcs Mo TUCUUIJIMHE

Ne HaumeHoBanue OcHaleHHOCTh ayiuTOpHii IlepeyeHb TUIIEH3NOHHOTO
ayJAUTOPUH 1 noMenleHui U noMeneHnu s NPOrpaMMHOIo0 odecnevyeHms.
NoMeIeHn i Aas CaMoOCTOSATEJbHOH padoThI PeKkBU3UTHI NOATBEPKAAIOIIETO
CaMOCTOSITeJILHOM AOKYMEHTa
padoThI

1 1343 Aynutopus JUIst
JIEKIMOHHBIX 3aHITUI
Hwuxeroponckas o0, T.
J3epKUHCK, yII.
laiinapa, 1. 49

KoMruiekr  1eMOHCTpPaIMOHHOTO
000pyIOBaHMSI:
IIK, C BBIXOJIOM Ha

MYJIBTUMEIUNUHBIA TMIPOEKTOp, Ha
6a3e IntelPentium G4560 3.5 I'ri,
4 T6 O3V, monurop 20° — 1.
MynpTUMe IUITHBINI TIPOEKTOP
Epson- 1 mt;

Okpan — 1 .
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KJIacc - IOMeIeHHe AT
CPC, KypCOBOTO
MPOEKTUPOBAHHS
(BBITIOJTHEHUSI KYPCOBBIX
pabot), Hmkeropoackas
0071, T. J[3ep>KUHCK, YII.
laitmapa, n. 49

[T, 2 T'6 O3Y, monutop Acer
17> — 4 1.

TIK THOJKJIFOYCHBI K CceTH
«HTepHET» W 00ECIeYMBaIOT
JOCTYI B AIIEKTPOHHYIO
nH()OPMAITHOHHO-
00pa3oBaTeIbHYIO cpemy
YHHUBEPCUTETA

Ne HaumenoBanmne OcHaleHHOCTh ayAuTOpUii IlepeyeHb INLIEH3UOHHOTO
ayuTOPHIi 1 MOMeIeHN i ¥ OMeIeHn i 15t NMPOrpaMMHOro obecrev4eHusl.
NoOMelleHn i IS CaMOCTOSITeIbHOU padoThI PexkBU3NTHI NOATBEPKAAIOLIET0
CaMOCTOSITeJILHOM AOKYMEHTa
padoThbI
2 2213JIabopaTopust Konopumerp — 6 mir.
«Duznyeckas Pedpakromerp — 3 mir.
XUMUSD) TepMOCTaT — 2 mT.
Hwmxeropoackas o6, r. | IKkad cymmibHbiii — 4 wr.
JI3epKUHCK, YII. Becrl ananutuyeckue — 1 mr.
Taiinapa, 1. 49 MunmuBOABTMETP — 4 IIT.
DNEKTPUIECKUE TUTUTKH — 4 TIT.
DOTO3AEKTPOKOTIOPUMETP — 3 IIIT.
[Horenuuomerp — 1 wir.
Bechl Texauuueckue
SIEKTPUUECKHUE — 2 IIT.
3 1234 Kommnekr gemoncTparnmonHoro | * MicrosoftWindows 10 Jlomarisss
Hayuno-texHnueckas 000pyIOBaHHUS: (moctagka c [1K)
oubnmrorexa [N 1K, c BBIXOJIOM Ha | * LibreOffice 6.1.2.1. (cBo6oaH0€ ITO)
HI'TY, crynenueckuii MyJIbTUMEIUIHBIA TPOCKTOP, Ha | « FoxitReader (cBoGomuoe I10);
YHTAJBHBIN 3T, 6ase IntelPentium G4560 3.5 I'rw, | » 7-zip s Windows (cBoGozHoe I10)
Hwuxeroponckas 06m.,t. | 4 I'6 O3Y, monurop 20° — 1mit.
J3epxxuHCK, yiI. MynbpTUMe TUITHBIN IIPOEKTOP
latinapa, 1. 49 Epson- 1 mT;
Okpan — 1 mr.;
Habop y4e0HO-HaT IS AHBIX
nocooui
4 1443a  kommetotepublid | [IK Ha 6aze IntelCeleron 2.67 | ¢ Microsoft Windows 7

(mopmuckaDreamSpark Premium)

* Apache OpenOffice 4.1.8(cBobGoaHoe
§(0)

* Mozilla Firefox(cBo6oanoe [10);

* Adobe Acrobat Reader (cBoGomHOE
110);

* 7-zip ans Windows (cBoboanoe [10);
* KoncynbranTl Iimroc(I'TL/] Ne
0332100025418000079 ot 21.12.2018);

10.

OCBOEHMIO JUCLHUMNJIUHBI

METOAUYECKHUE PEKOMEHJAIIMA OBYYAIOIIUMCA 110

10.1. O0mme MeTOAMYECKHE PEKOMEHJAUMH /sl O0y4aroIMXCsl [0 OCBOCHMIO
JAMCIHUILIHHBI, 00pa3oBaTeJIbHbIe TEXHOJIOTHU

Jucuunnuna

peanusyercs

HIOCPE/ICTBOM

MIPOBEICHUS

KOHTaKTHOW  paboTel ¢

oOyyaromuMucs (BKITIOYAst POBEICHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSATEIILHOM
paboThI 00YYAIOUINXCS M TPOMEKYTOUHOM aTTECTAIHH.
KoHrtakTHas paboTa: ayIuTOpHAs, BHEAYAUTOPHAS, & TAK)KE MPOBOIAUTHCS B JICKTPOHHOM
nH(POPMaIMOHHO-00pa30BaTeNbHOM cpenie yauBepcuteTa (ganee - DMOC).

[IpenonaBanue

JUCHHUILINHBI

BEIeTCI ¢

00pa30BaTeNbHbBIX TEXHOJIOTHMA:
- OaJUTPHO-PEUTHHTOBAsI TEXHOJIOTHS OIICHUBAHHS;
- TeKyIIUI KOHTPOIb 3HaHUH B popme TectupoBanus B cpere MOODLE.

IMPUMCHCHUEM

CICAYIOINUX  BUJOB
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[Ipyn mpenomaBaHuW NUCHMIUIMHBI «DU3HUECKasT XUMHUS», HCTOIB3YIOTCS COBPEMEHHBIE
00pa3oBaTelbHBIC TEXHOJIOTHH, ITO3BOJIIONINE ITOBBICUTH AKTUBHOCTH OOYYAIOIIMXCS MPH
OCBOGHHHU MaTepuaia Kypca U IpeJoCTaBUTh UM BO3MOXKHOCTh 3((HEKTHUBHO pPeaqn30BaTh YaCh
CaMOCTOSITEILHOM pa0OTHI.

Bech nexumoHHBIN MaTepuan Kypca COMPOBOXKAAECTCS KOMIBIOTEPHBIMU MPE3CHTAIUSIMU,
B KOTOPBIX HATJSTHO TPEMOTHOCITCS MaTepHall pa3dudHBIX Pa3[eiioB Kypca, 4YTO JaeT
BO3MOYKHOCTh OOCYJIUTh MaTepuas ¢ 00yJaroIIMMUCS BO BpeMs UTEHHUS JISKIMi, aKTHBHUPOBATH
WX JIeATEeIIbHOCTh IIPH OCBOGHUM Marepuaia. Marepuaibl JEKIUA B BUAC CIal0B HAXOIATCS B
cBoboauoM noctyrne Ha B cucteMe MOODLE u MoryT ObITh MOJTY4YE€HBI 10 YTCHHS JEKIUH U
npopaboTaHbl 00YUYAIOIUMHUCS B XO/I€ CAMOCTOSITEILHOM paOOTHI.

Ha nexuumsx, 1abopaTOpHBIX 3aHATUSAX PEATU3YIOTCS WHTEPAKTHBHBIE TEXHOJOIHH,
MPUBETCTBYIOTCS BONPOCHI U OOCYXKJEHHUS, HCIHOIb3YEeTCS] JMYHOCTHO-OPUEHTUPOBAHHBIM
MOJIX0/1, TEXHOJIOTHSI pabOTHl B MAJIBIX TPYMIAx, YTO MO3BOJISIET 00yUYaAIOMIMMCS IPOSBUTH ce0s,
MOJTyYNUTh HABBIKM CAMOCTOSITEJILHOTO HW3YYE€HHsS MaTepHualia, BBIPOBHSATh ypOBEHb 3HAHUU B
rpymre.

Bce Bompochl, BO3HHKIIHME MNpPU CAMOCTOSITENFHOM paboTe Haa JAOMAIIHUM 3aJaHUEM,
MoAPOOHO pa3dUparoTCs Ha TAOOPATOPHBIX 3AHATHAX U JeKIMsIX. [[pOBOASTCS UHIUBHUIYaTbHBIC
U TPYNNOBBIE KOHCYJbTAIIMM C HCIIOJB30BAHMEM KaK BCTped C OOyYarolIMMHCSA, TaK H
COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH (JIEKTPOHHASI [104YTAa).

Nuumupyercss akTUBHOCTh OOYYAIOIIUXCS, TMOOMIPSETCS 3a/laHue JIOOBIX BOMPOCOB IO
MaTepuady, HPaKTUKYeTCs HWHAMBHIYaJbHbII OTBET Ha  BONPOCHl  00Oydaroerocs,
PEKOMEHIYIOTCSI METO/Ibl YCIEIIHOIO CaMOCTOSITENIBHOTO YCBOCHMsI MaTepuaia B 3aBUCUMOCTHU
OT YPOBHSI €ro 6a30BOM MOATOTOBKH.

Jlns oueHKH 3HAHWM, YMEHUH, HaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHIIUU
IpUMEHsETCs 0alNIbHO-PEHTUHIOBasl CUCTEMA KOHTPOJISl U OLIEHKH YCIIEBAEMOCTH O0YyYaroUuxcs
B IIPOLIECCE TEKYIETO KOHTPOJIS.

[IpomexyTouHas aTTecTalus NPOBOAUTCA B (QopMe BSK3aMeHa C Y4YeTOM TeKyIlen
YCIIEBAEMOCTH.

Pe3yabTaTt 00yyeHusi cuuraercss ¢cGOpMHPOBAHHBIM HA MOBBILIEHHOM YPOBHeE, €CIU
TEOPETUYECKOE COJEp)KaHHE Kypca OCBOEHO TMONHOCThIO. [Ipu ycTHBIX coOeceloBaHUsAX
oOydaromuiicss MCcUepNbIBaIOIEe, MOCIEI0BATEIbHO, YETKO M JIOTMYECKH H3JlaraeT ydeOHbIN
MaTepuain; CBOOOJHO CHpaBIsETCS C 3ajJadyaMH, BOMPOCAMU W APYTMMHU BUIAMH 3aJaHHIA,
HCIIOJIB3YET B OTBETE JOIMOJIHUTEIBHBIM Marepuai. Bce mpemycMoTpeHHbIe pabodeit yueOHOM
IpOrpaMMOM  3aJlaHHs BBITIONIHEHBI B COOTBETCTBHHM C YCTAHOBJICHHBIMU TPEOOBAHUSIMH,
oOydJaromuiicss  CHOCOOEH  aHAIM3UPOBaTh  MOJYYEHHbIE  pPE3yJbTaTbl,  IMPOSIBISET
CaMOCTOSITEILHOCTb MPH BBIIOJHEHUH 3aJaHHA.

Pesyabrar 00y4enusi cuuraercs cPopMHUPOBAHHBIM HAa IMOPOrOBOM YPOBHE, €CIIH
TEOPETUYECKOe COJEp)KaHHEe Kypca B OCHOBHOM OCBOeHO. IIpu ycTHBIX coOeceroBaHUAX
00y4Jaronuics MOCIeI0BATEeIbHO U3JIaraeT YUeOHBIM MaTepual; MpH 3aTPyIHEHHSIX CIIOCOOCH
MOCJie HABOJASIIUX BOMPOCOB MPOJIOJDKUTH 00CYKIEHUE, CIIPABISETCS C 33JadyaMH, BOIIPOCAMU U
JIPYTHMH BHJIaMU 33JIlaHUH, TPEOYIONUX NMPUMEHCHHS 3HAHUM; BCE MPEIYCMOTPEHHBIC padodeii
y4eOHOI MPOrpaMMOi 3aJaHus BBITMIOJIHEHBI B COOTBETCTBHH C YCTAHOBJICHHBIMU TPEOOBAHHSIMH,
oOydaromuiicss  crnocoOeH  aHAJIMW3UpPOBaTh  MONYYEHHbIE  pPE3yibTaTbl;  MPOSIBIISIET
CaMOCTOSITEILHOCTH MPH BBIMOJTHEHUN 3aJaHUI

PesyabTar 0O0yuyeHHsi cuuTaercss HechOpPMHPOBAHHBIM, €CIM OOYYaIOIIUKCA TIPH
BBITIOJIHEHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAaHMK y4yeOHOro MaTepuaina, JOIyCKaeT OIIMOKH,
HEYBEPEHHO, C OONIBIIUMH 3aTPYJHEHHUSMH BBINONHSET 3aJaHUs, HE JIEMOHCTPHPYET
HEOOXOIMMBIX YMEHHU, Ka4eCTBO BBITIOJTHEHHBIX 33/IaHUl HE COOTBETCTBYET YCTAaHOBJICHHBIM
TpeOOBaHUSIM, KaueCTBO UX BBIMIOJIHEHUS OLIEHEHO YHCIOM OallJIoB HUXE TpPeX MO OLIEHOYHOM
CUCTEME, YTO COOTBETCTBYET JOIOPOrOBOMY YPOBHIO.
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10.2. Meroanuyeckue yKa3aHusi VISl 3aHSATHI JeKIIHOHHOIO THIIA

JIeKIMOHHBIN Kypc MPeAnonaraeT CUCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMAaTUYEeCKOro IlaHa. B Xojie JIEKIMOHHBIX 3aHATUH pacKphIBalOTCs 0a30BbIE BOIPOCH B
paMKax KakJI0W TeMbl AUCHUIUTHHBI (Tabsmia 5 u 6). O603Ha4Yar0TCs KIIIOUEBBIC aCTIEKTHI TEM, a
TaKKE€ JACJIar0TCA aKICHTbI Ha HaI/I6OJ'IC€ CJIOXXHBIC M BaXHBIC TIOJIOKCHHA HU3Yy4aCMOI'o
Marepuana. MaTepualibl JEKIHA SBIISIOTCS OMOPHONW OCHOBOM JJIsl MOATOTOBKH OOYYArOITUXCS K
NPAaKTUYECKUM 3aHATHAM / 1a00paTOPHBIM paboTaM W BBINOJHEHHS 3aJJaHH CaMOCTOATEIbHOM
paboThl, a TaKKe€ K MEPONPUATHUAM TEKYLIEro KOHTPOJISI YCIIEBAEMOCTH M HPOMEXYTOUHOM
arrecraiquu 1o JUCHUIIIINHE.

10.3. MeTtoauyeckue yKa3aHMsl 0 OCBOCHMI0O AUCUHMIUIMHBI Ha J1a00pPaTOPHBIX
paborax

[ToaroToBKy K Kaxaou JabopaTopHOW paboTe OOydJaromuiics MODKeH HadaTh C
O3HAKOMJICHHUSI C IUJJAHOM 3aHSATHUS, KOTOPBIM OTpa)kaeT CoJep:KaHWuEe MPEIJIOKEHHON TEMBI.
Kaxxnas BeImostHeHHAs paboTa ¢ 0pOPMIICHHBIM OTYETOM IOJICHKHT 3aIIUTE Y TIPEIoaaBaTelIs.

[Tpu onerrBaHMH 1a00PATOPHBIX PA0OT YUUTHIBACTCS CIICAYIOIICE:

- KauecTBO BBIMOJHEHHS HKCIEPUMEHTAIbHO-MIPAKTUUYECKOH 4YacTH pabOThl U CTENEHb
COOTBETCTBUS PE3yJIbTATOB paOOTHI 33JaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hopMIICHHS OTYeTa Mo padoTe;

- KQ4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI ITPH 3aIIUTE PaOOTHI.

10.3. MeToanueckue yKa3aHusi 10 OCBOCHHMI0 JUCHMIUIMHBI HA 3aHATHSX CEMHHAPCKOIO
THIA

[IpakTrueckue (CEMHHAPCKUE) 3aHATHS TPEICTABIAIOT COOOM JAeTalu3aIuio JEKIIMOHHOTO
TEOPETUYECKOTO MaTepHalia, MPOBOIATCS B LEJAX 3aKPEIUICHUS Kypca M OXBaTbIBAIOT BCE
OCHOBHBIC pa3zesbl. OCHOBHOW (GoOpMOH MPOBEACHUS CEMHHAPOB M MPAKTUYECKHX 3aHATHHA
SBIIIETCSL 00Cyk/IeHne Hambosee MpOOIEMHBIX U CIIOXKHBIX BOIPOCOB IO OTICIBHBIM TeMaM, a
TaK)Ke perieHue 3a1a4 u pa3oop NpUMepOB U CUTYAIi B Ay IUTOPHBIX YCIOBHUSX.
[IpakTuueckue (CeMUHAPCKHUE) 3aHITHS 00YyYAIOIIUXCS 00€CIIeUnBaIOT:

- IPOBEPKY ¥ YTOUYHEHHUE 3HAHUH, MOJYYEHHBIX Ha JICKIUSX;

- MOJIyYCHHE YMEHHUW W HaBBIKOB COCTaBICHUS JIOKJIAJIOB M COOOIICHUU, OOCYKICHHUS

BOITPOCOB I10 Y4eOHOMY MaTepuaty JTUCIUTIIAHBI;

- TOJBEJEHUE UTOTOB 3aHATHUN MO PEUTHUHTOBOM CHCTEME, COTVIACHO TEXHOJOTHYECKOU

KapTe NUCIUILINHBI.

10.4. MeToanyeckue yKasaHusi 10 CAMOCTOSATeJIbHOI padoTe 00y4aromuxcs

CamocrositenbHass pabora obecreunBaeT IOATOTOBKY OOYyYalOMIMXCSl K ayAUTOPHBIM
3aHATUSAM U MEPONPUATUAM TEKYIIEro KOHTPOJIA U NPOMEKYTOYHOM aTTECTAlMU 110 U3y4aeMOU
JTUCLUUIUIMHE. Pe3ynbpTarel 3TOW NMOATOTOBKM MPOSBISIIOTCA B aKTUBHOCTH OOYyYaromIMXcs Ha
3aHATHSX M B Ka4€CTBE BBIIIOJHEHHBIX 33JaHUHN JUIsI CAMOCTOATENBHOM paboThl U APYrux Gpopm
TEKYIIEro KOHTPOJIS.

[Tpy BHIMONHEHUM 3aJaHUN A CAaMOCTOSATENIbHOW pabOThl peKOMEHIyeTcsl mpopaboTKa
MaTepUaIOB JIEKIMM [0 KaXJAOW IPOWJIECHHOM TeMe, a TakKKe HM3y4eHHE PEKOMEHIyeMOM
JUTEpaTyphl, IpEICTaBICHHON B Paznene 6.

B mpouecce camocTosiTensHON pabOTHI PU W3YYEHUH JAUCIUILTAHBI, 00yYaroInuecss MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHELMATM3UPOBAHHBIX ayAUTOPUSAX UL CAMOCTOATEIbHON paboThI
(Tabmuna 14). B ayIUTOPHUSIX ~ MMEETCs  JOCTyn  uepe3  MHGOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceThb «IHTEpHET» K 3JIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbHON
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cpene ynuBepcutera (OMOC) wm oanektpoHHod Oubnumoreunoit cucreme (OBC), rae B
9JICKTPOHHOM BHUAC pPaCIOJIararoTcAa y‘ICGHLIC u y‘-Ie6H0-MeTO[[I/I‘-IeCKI/IC MaTcepurajibl, KOTOPHIC
MOTYT OBITh UCIIOJIB30BAHBI JIJIsl CAMOCTOATEIHLHON PaOOTHI IPU U3YYEHUU JUCIUILTUHBL.

st oOywarommxcst o 3a04yHOUM (popme OOydeHHsS caMOCTOsITeNbHAash padoTa SBIISIETCS
OCHOBHBIM BHJIOM Y4€OHOM 1eATeIbHOCTH.

10.5. MeTtoanueckue yKa3aHHWsl ISl BbINOJHEHUS KOHTPOJbHON PadoThI
o0yyarommumMucs 3a04Hoi GopMbl 00ydeHH
[Tpu BBIMOTHEHUN KOHTPOIBHOM PabOThl PEKOMEHIyeTCs MPopaboTKa MaTepraioB JEKIUN
10 TeMaM, a TaKKe U3y4YeHHE PEKOMEHIyeMOH JINTepaTyphl, MpeicTaBieHHol B Pazaerne 6.
BrinonHnenue KOHTPONIBHON pabOThl CIOCOOCTBYET JydIIEMY OCBOCHHIO O0YYarOIIUMUCS
y4eOHOT0 MaTepuana, GOPpMHUPYET MPAKTUIECKUH ONBIT M YMEHHUS 110 U3y4aeMOU TUCIUITIHHE.

11 OHEHOYHBIE CPEJACTBA AJIs1 KOHTPOJISA OCBOEHUSA JUCHUITJIMHBI

11.1. TunoBble KOHTPOJIbHBbIE 33JaHUS WJIN HHbIe MAaTepPUAJIbl, HEOOXOAUMbIE JIs1
OLlEHKH 3HAHMH, YMEHHWiIl, HABHLIKOB M (WIH) ONBITA B XO0A€ TeKYHero KOHTPOJIs
yCIIeBaeMOCTH

Jlns Texymiero  KOHTpPOJISI 3HAaHUM oOydaromuxcss IO JUCHUIUIMHE — MPOBOJIUTCS
KOMILJICKCHAsI OLleHKA 3HAHMH, BKIIIOYAOIAs

- IpoBeJIeHre JTabopaTOPHBIX PadoT;

- TECTUPOBAHUE HA CAalTe MPENOJaBaTEINs 10 Pa3IMYHbIM pa3JesaM Kypca

- IPOBEIEHNE KOHTPOJILHBIX pa0oT AJis 00yyaromuxcst 3a04HON (GOPMBI;

- BBITMIOJIHEHUE 33aJJaHUN JIJIs1 CAMOCTOATENBHOM paboThI 111 00y4aromuxcst O4HON (POpMBI;

11.1.1. TunoBble 3a1aHNus 1JIs1 JA00PATOPHBIX PadoT
TumoBsie 3a1aHus 1715 Ta00PaTOPHBIX PabOT MPUBEACHBI B METOMUECKUX YKa3aHHSIX 110
HpOBEICHUIO JJabopaTopHbIX pador (6.2.2.,6.2.7.,6.2.7.,6.2.8., 6.2.9.).

11.1.2. TunoBble TECTOBBIE 3aJaAHUA
TumoBsle TECTOBBIC 3aJaHWsl TpPHBENEHHI B ydeOHOM mocoOum «TecToBble 3amaHusl IO
¢duzuueckoit xumun» (6.2.10.).

11.1.3. TunoBble 3aaHus JJIsA KOHTPOJIbHOI PadoThIO0y4aOIIUXCH 32049HOM GOpPMBI
[Tpumep 3aganus 17151 KOHTPOJIBHON paboThl Ne 1.

1.CrangapTHas dHTanenus oOpasoBaHMs kuakoro Hutpobensona CeHsNO, mpu 298 K paHa 11,2
k/[>x/mMonb. HanmmuTe ypaBHeHHE peakiuu, K KOTOPOH OTHOCUTCS 3Ta BEITUYMHA.
2. OuH MOJb HJICATEHOTO Ta3a MOYKHO IEPEBECTH U3 IEPBOTO COCTOSHUS (P = 4-10° H/Mm?, V1 =3 M%) BO
BTOpoe (P> =2-10° H/M?, V> = 1 M®) 1ByMs pasIuuHBIMU MyTSAMH. 1IepBBIi MyTh: IEPEXOA COBEPIIAJICS
CHayasna 1o uzobape, MOTOM — 10 M30XOpe; BTOPO MyTh: CHadana — M0 M30X0pe, MIOTOM — 1o Hh3obape.
Beruucnure, npu KakoM repexo/ie BBIACTUTCS 00JbIee KOMUIECTBO TETIIOTHI.
3. Ucnonb3ys crangapTHbIE Te10Bbie 3 (HEKThI AH%91x CIEAYIOUIUX PEAKIIUM:

Feq) + 2HClpp) — FeClapp) + How, AH% = — 85,0 KTk,

FeClz(TB) i FeClz(p_p), , AHoz)lK =— 81,3 KH)K,

HCly — HClpp), AH 201 =— 68,0 k]I,

Hz(r) + Clz(r) — ZHCI(F), AH0291]< =-178.,0 K,H)K,
BBIUMCIHUTE 1711 npouecca obpazoBanusa FeClywm) cTanmapTHYIO SHTaNbNUi0 obpasoBanus mpu 291 K,
W3MCHCHHE BHYTpPeHHEH 3Heprun rnpu odpazosanuu FeCl, mpu 291 K.
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4. Beruncnure sHTanbnuo AH 71 n3MeHeHne BHYTPEHHEN SHEPTMU PEAKIIUN
MgSO4 (xp) = MgO (xp) + S0Os3 (r)(TZIOOO K)
MIpH YKa3aHHOU TeMIepaType U AaBleHUH 1 aTM.
5. B xakoM u3 4eThIpex 00paTUMBIX MPOILIECCOB C OJTHIUM MOJIb UACATBHOTO ra3a U3MEHEHUE SHTPOIUU
OynmeT HanOOIBIIHM:
a) ipu n3obapuaeckom Harpesanuu ot 300 o 400 K,
0) npu uzoxopuueckom Harpesanuu ot 300 mo 400 K,
B) TIPU U30TEPMHUUECKOM pacuimperun ot 300 g0 400 M,
r) Ipu aauadartudeckoM pacumpenun ot 300 1o 400 m>?
6. Haiigure namenenue suTpornuu B iporiecce Agreyt+ 1/2Clyr= AgClira),
€CJIM IIPOBEICHUIO ATON PEAKIMK B rajgbBaHuueckoM snemente npu 298 K u 1,0133-10°T1a cooTBeTcTBYET
O/1C, paBHas 1,1362 B; Termora oopazoBanus AgClirs)paBHa -126,8 kJ[/MoJIb.
7. Borauciure AG® 1000 1 AA4%1000 U151 PEAKITUH
2C0,=2CO + 0.
8. Beramcnmre Beixo 3Tanomna B peakrmmC,H,s + HO = C,HsOH,
eciau npouecc nposoauth ' = 298 K u o6mem gasiaenuu P = 1,01325-10° T1a. B ucx0qHOM COCTOSHUM
HaxosTcs 1 Monb Bosibl ¥ 0,2 MO 3TUJICHA.
9. Kakoe BIMsIHHE Ha TEOPETHIECKUI BBIXOJ] MEIM B PEAKIIUH

CH4+ 4C110(n;) =C0O,+2H,O+ 4CL1(TB)
OKaXKeET:
a) yBeluueHre 00beMa peakTopa, B KOTOPOM IpoTeKaeT peakiws mpul = const, 0)
YBEJIMUEHHUE AaBieHus npu 1,V = const,
B) YBEIIIUYEHHE TeMIepaTypbl Ipy P =const?

10. BbluncnTe KOHCTAHTY PAaBHOBECHSI XMMUYESCKOW PEAKIMK MPH YKa3aHHOM TEMIIEPATYPE.
HBr=1/2H,+1/2Br,, T=1100 K.

11.1.4. TunoBble 3aJaHUA JJI CAMOCTOATEJIbLHOM padoThI 00YUAKOIIMXCHA OYHOM
(¢opmbIl

Tema «IlepBoe Hayasi0 TepMogMHAMUKH. TepMoxXxuMus

1.Cuctema ydacTBOBanma B CIOXHOM (H3UKO-XHUMHUECKOM TMporecce. B kakoMm ciydae MOXKHO
YTBEPXKAaTh, YTO CyMMapHasi paboTa, COBEpIIEHHAs! HaJ CHCTEMOM, OyIeT SKBUBaJCHTHA BBLICTUBIICHCS
Terore?

2.Wcxons w3 TMEpBOrO MPHHLUIA TEPMOJUHAMHUKH, MOKAXKHUTE, YTO NpH anuabaTHOM paclIMPEHUU
UIEaTBbHOTO rasa B IIyCTOTY TemImeparypa rasa HeE MEHSIETCSL.
3. Mcxonsa w3 BelpakeHus st sHtanbnuu H = U + PV, nmokaxure, 4TO B U30XOPHOM IIpoIlecce JIst
uaeansHoro raza dH = c,dT. IlokaxuTe, YTO NaHHOE BBIPAXKEHHE CIIPABENJIMBO IS M3MEHEHHUS
SHTAIBINHN B WM30TEPMUYECKOM, amuadaTHdeckoM W W300apHOM mporieccax. [louemy 3TOT pesymprar
MOKHO ObLIO0 TipeaBuaeTh? OTKyaa 310 cienyer?

4. YeMy paBHO U3MEHEHHE BHYTPEHHEH SHEPTUU U SHTAJIBIINH B U30JUPOBAHHON cucTeMe?

5. Ilpu kakuX ycIOBHAX MPOTEKAaHUS MpoLiecca CIIPaBeINBO BEIPaKEHUE

AH=AU+VAP?

6.CtyneHT caenman omuOKy B paboyeM JKypHaie, OMHCHIBAas OMBIT MO KAJIOPUMETpUHU B Oombe:
«ITockomeky AH = AU + PAV, a ombIT IpoBOIWICS TIPH TOCTOSHHOM o0beme, To AH = AUy. Kakyto
OIMOKY JOMyCTHI CTyIEHT?

Tema «BTopoe Ha4a/10 TEPMOAUHAMHUKH U XapPAKTEPUCTHYECKHE TEPMOIUHAMMYECKHE
byHkuMmw»

1.Jns kakux cucTeM HEpaBeHCTBO AScucr>0 SBISETCS YCIOBHEM CaMONPOM3BOJILHOTO IMPOTEKAHUS
mporiecca?
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2.Kak 3anmcars MaTeMaTHUECKOE BBIPAKEHNE BTOPOro Hayajla TEPMOJAMHAMUKH 17151 0ECKOHEUHO MaJIoro
M3MEHEHUS COCTOSIHUS B 00paTUMBIX M HEOOPAaTHUMBIX TIPOLIECCaX B U30JUPOBAHHON cucTeme?

3.Kak wu3MmeHsieTCsl SHTPONUS W30JUPOBAHHOW CHCTEMBI, B KOTOPOH 0OOpaTuMo KPHUCTAJUIU3YETCS
BeniecTBo? Kak MeHsieTcs SJHTpOIINS BElleCTBa IpU €ro HarpeBaHuu?

4.B KakoM COOTHOLIEHUM HAXOASATCA MOJIIPHBIE SHTPOIMM TPEX arperaTHbIX COCTOSHUM OJHOTO
BEILIECTBA: I'a3a, )KUAKOCTH, TBeproro ten? Uro Gonpuie?

5. B kakoMm citydae 1o 3HaKy U3MEHEHHS SHTPOIHNU HU3Y4aeMOl CHCTEMbI MOKHO CYIMTh O HAIIPAaBICHUU
CaMOIIPOU3BOJIBHOTO MPOTEKaHUA Mpoliecca B HEll U 0 paBHOBECHUN?

11.2. TunoBble KOHTPOJIbHbIC 33/IaHUSI MJIH HHbIe MAaTepUAJIbl, HEOOXOAMMBbIE sl
OLICHKHU 3HAHMH, YMEHU I, HABBIKOB U (WJIH) ONBITA B X0/ MIPOMEKYTOYHOM aTTeCTAllMU 0
JTMCIHUTIJINHE

®opma npoBeAeHHs] MPOMEKYTOYHONW aTTECTAllMU 0 AUCLUUIUIMHE — IK3aMEH: 10 pe3yJbTaTaM
HAKOIUTEJILHOTO peHTHHTra MM B (hOopMe KOMIBIOTEPHOI'O TECTUPOBAHUS AJIS O00y4aroMIUXCs
04YHO OopMBI U B popMe KOMIIBIOTEPHOTO TECTUPOBAHMS JIJIs1 00YUAIOIINXCS 3a04HON (POPMBL.

IlepeyeHb BONMPOCOB M 3aJaHUl JJIS MOATOTOBKH K 3K3ameHy (OIIK-1. MOIIK-1-1.0IIK-5,
MOIIK-5-1.):

IIpumMepHbIii TECT AJIs1 UTOTOBOI'0 TECTUPOBAHMS

Tema 1.1. Ecnu sutansnus o6pazoBanus SO, paBHa —297 x/[/M0J1b, TO KOJIMUECTBO TEIIOTHI,

BBIJICTIIEMOE MPU cropaHuu 16 T cepbl paBHO, KJ[XK:
a) 148,5;6) 297;8) 74,25; r) 594.

Tema 1.2. ®ynkuus ['ub0ca G sBiIsSeTCS XapaKTEPUCTUKOM IpPH YCIOBUU IOCTOSHCTBA

napamMeTpOB:
a)P, T;0) V, T;B) S, P;r) S, V.

Tema 1.3. Kakoe u3 3amiCaHHBIX HIDKE BBIPAKEHUI HE SBISACTCS XUMHUYCCKHUM IMOTCHIIMAIOM i-
KOMIIOHEHTA!

(oH)
He = | z—
L '-, 51“1_ :l .
a) ok S.F..“.j" J=u 1}
{BAY
. = | - | :
O § o .
6) L 3 { =i}
{86
e = | |
. Py . _
B) oL 'n'l-}l_ I;
a5
. = | —|
6”’ -':'"' iz
r) g =
“au
;= 5— |
k 'Yl"-"‘ Woaad i=1)
Il) L

Tema 1.4.Ypasaenue coctosiaust Uit 1 MOJIb peaabHOTO rasa:
a) (P + a/V’)(V —6) =RT;
0) (P + aV?)(V—e6) =RT:
B) (P + a/V?)(V+ 6) =RT.
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Tema 2.1.Kpusas oxmaxaeHus — 3T0 Tpauk B KOOpAWHATAX:
a) TeMIepaTrypa — COCTaB;

0) Temmeparypa — TaBJICHUE;

B) TeMIIEpaTypa — Bpems;

T) TeMIiepaTypa — 00beM.

Tema 2.2. XUMHYECKUN TOTEHIMAJ KOMIIOHEHTa COBEPIIEHHOTIO PACTBOpPA BBIPAKAETCA
YPaBHEHHEM:

a) m(T. Py = p?(T, P} + RTInx;

6) wi(T.P) = uf (T.P}+ RT Inx; ;

B)

Tema 2.3. OcMOTHYECKOE TaBJICHHE PACTBOPA IJIFOKO3bI ¢ MOJISIPHOM KOHIIeHTpatuen 0,1 Momb/n
npu 25°C pasHo, klla:
a) 247,6; ©6)62,9; B)51,6; 1) 123,8.

Tema 3.1. JI1s1 cMelieHus: paBHOBECHUS B CHCTEME

SO»(raz)+ Cly(ra3)«>S02Cly(ra3) AH<0 B cTopoHy MPOAYKTOB pEaKIIMK HEOOXOIUMO:
a) TIOHU3UTH JaBJICHUE

0) BBECTH KaTaJIM3aTop

B) MIOHU3UTH TEMIIEPATYPY

T') TOHU3UTH KOHIEHTpaluio SO».

Tema 3.2. Kak 3aBUCHT MOIIIpHAs DJIEKTPHUECKas IIPOBOAUMOCTE OT pa30aBiieHns?
a) ¢ pOCTOM pa3baBieHHs YBEIUINBACTCS, @ 3aTEM YMECHBINACTCS;

0) ¢ pocTOM pa3daBiICHHs CTPEMUTCS K MAKCUMaJIbHOMY 3HAYEHHIO;

B) HE 3aBHCHT OT pa30aBJICHUSI.

Tema 3.3. KakoBa DJIC KOHICHTPAIIMOHHOTO TajJbBAaHHYECKOTO 3JICMEHTA, HWMEIOIIEr0 ITHHKOBBIC
3JIEKTPOJIBI, ECIIM Y OJJHOTO M3 DJIEKTPOIOB KOHIEHTPALUS HOHOB IMHKA Zn>" paBHa 1 MOIB/1I, y Apyroro
—0,0001 monp/m:

a) 0,122B;6) — 0,122B;8) 1,544B;r) —1,544 B.

Tema 4.1. Ecniu TemniepatypHbiii K03()(QUIUEHT CKOPOCTH XUMUYECKOM peakiy paBeH 2, TO Ipu
noBbiieHnH Temmeparypsl ot 20°C go 50°C ckopoCTh peakluu:

a) yBeqMuuTcs B 8 paz; 0) yBenuuutcst B 6 pa3; B) YMEHBIIUTCS B 2 pasa; ') yMEHBIIUTCS B 4
pasza.

Tema 4.2. Karanuzatop ycKopsieT XUMHYECKYIO PEAKIIHIO T.K.
a) YBEJIMYMBAETCS TEIUIOTA PEAKIIUH;

0) yMCHBIIIACTCS HEPTUSI AKTHBALIUH;

B) YBEJIMYHUBACTCSI 4ACTOTA COYAAPCHHIN MOJIEKYIL.

Tema 4.3. Beibepure BepHbIC YTBEPIKICHHS:

a) KaTau3aTop He YYACTBYET B 3JICMCHTAPHOM aKTE PEaKIUH;

0) KaTaIM3aTOP PACcXOIyeTCs B XOA€ MPOTEKAHUS PEAKITHH;

B) Karanuiatop oOpa3yeT akTHBUPOBAaHHBIN KOMIUIEKC CO BCEMH PEarpyIOIMMH BELIECTBAMHU B CITydac
NPOTEKaHUs OIHOCTAANIHOTO MpoIiecca;

I') KaTauu3arop He o0pa3yeT aKTHBHPOBAaHHBIMH KOMILIEKC CO BCEMH PEarupyroIMMH BElIeCTBAMU B
cllydae MpOTEeKaHUs OJTHOCTAJANHHOTO MpoIiecca;

I) Kartanuzatop oOpa3yeT MPOMEXYTOYHOE COeITUHEHHE C KaKUM-THOO YYAaCTHHKOM PEaKIHU B CIIydae
NPOTEKAHUSI MHOTOCTAIUIHOTO MPOIlecca;

€) KaTamu3aTop He o0pa3yeT MPOMEXYTOYHOE COSINHEHHE C KAKUM-TTH0O0 YYACTHUKOM PEaKIMH B CIydae
NPOTEKaHUsI MHOTOCTaIUIHOTO MpOoIecca;
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)K) KaTaJn3aTop o UCTECYECHHUN PEAKIHNN OCTACTCA XUMUYECKU HEU3MEHHBIM

PernameHT npoBegeHHs TeKYLIEro KOHTPOJIs B ¢popMe KOMIIBIOTEPHOT0 TeCTUPOBAHUS

Kou-Bo 3anannii B 6anke Kox-Bo 3apanmii, Bpems Ha
BOIIPOCOB NpeAbABJIseMbIX TeCTHPOBAHUE, MUH.
o0yuarouiemycsi
200 10 15

[TonHblif QOH OLIEHOUHBIX CPEACTB ISl MPOBEACHHUS MPOMEKYTOUHON arrectanuu B (dopme
KOMITBIOTEPHOTO TECTHUPOBAHUS Pa3MeEIleH B 0OaHKE BOMPOCOB JAHHOTO Kypca JUCHIUIUIMHBI B
C10 MOODLE.
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