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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)
KOMIeTeHI[uH (Tpu
Hamuny OITK)

dopmupyeMast
KoMreTeHLust (C
yKa3aHueM Ko/ja)

Kopn v HaumMeHOBaHMe
WHUKaTopa
JIOCTH)KEeHUS
KOMITeTeHL[UU

Pe3ynbraThl 00y4eHust
T0 TUCLIUTITAHE

Oo61ernpodeccroHanibH

blé HaBbIKU

Crniocoben
aHa/IM3UPOBaTh U
WUHTEPIpPeTUPOBATh
pe3y/IbTaThl XUMHUUEe CKUX
9KCIIEPUMEHTOB,
HabO/roeHni 1
nusmepenuii (OITK-1);

OIIK-1.1. 3HaTth
CI1I0co0BI aHa/IM3a u
HUHTeprpeTaryu
pe3y/ibTaToB
XUMHUE CKUX
9KCITIEPUMEHTOB,
HaO/moeHni 1
H3MepeHnun

3HaTb crocobbl aHaMM3a
Y UHTEepIIpeTaluu
pe3yJibTaToB
XUMUYECKUX
9KCIIePUMEHTOB,
Hab/roieHui 1
Vi3MepeHuH

OIIK-1.2. YmeTb
MIPUMEHSITh CITOCOOBI
aHasm3a u
WHTepIIpeTaLn
pe3y/ibTaToB

XUMHUUe CKUX
9KCIIePUMEHTOB,
HabJTroIeHn 1
V3MepeHU

YMeTb IPUMEHSITh
CriocoObI aHaIM3a U
HMHTepIpeTaryu
pe3y/bTaToB
XUMHUECKUX
3KCIIePUMEHTOB,
Hab/roieHui 1
H3MepeHUn

OIIK-1.3. Bnagets
HaBbIKaMU B/1aJieHUsI
aHa/nv3a v
VHTepIipeTaluu
pe3y/bTaToB

XUMUUe CKUX
9KCTIepUMEHTOB,
Hab/moeHni 1
V3MepeHUn

BrazieTb HaBbIKAMH
B/IQJIeHUS aHa/IN3a U
HHTepIIpeTaryu
pe3y/bTaToB
XUMHYe CKHX
9KCIIEPUMEHTOB,
Hab/TroIeHni 1
H“3MepeHU

CriocobeH MpOBOAUTD C
cobnrofeHneM HOpM
TeXHUKH 6e30macHOCTU
XUMUUeCKUM
9KCIePUMEHT, BK/IIOYast
CUHTE3, aHa/Tu3,
M3yueHUe CTPYKTYPhI U
CBOMCTB BellleCTB U
MaTrepuaroBs,
WCCiiefloBaHNe
TIPOLIECCOB C UX
yuactuem (OIIK-2);

OIIK-2.1. 3Hatb
METOJIUKY TTPOBEeZIeHUSs
XUMHYeCKOTO
9KCITIEPUMEHTA C
cobmoZieHreM HOpM
TeXHUKH 0e30I1aCHOCTH,
BKJIIOUAsi CUHTE3,
aHaJu3, U3ydyeHue
CTPYKTYPbI U CBONCTB
BeIIeCTB U MaTepuasioB,
HCciieloBaHNe
TIPOLIeCCOB C UX
yuacTreM

3HaTh METOAUKY
TpOBeJieHUsT
XUMUYeCKOTO
9KCTIepUMeHTa C
cobmoeHreM HOpM
TeXHUKU 0e30I1aCHOCTH,
BKJIFOUasi CUHTe3,
aHa/u3, u3yuyeHue
CTPYKTYPbI U CBOWCTB
Bell[eCTB U MaTepUasoB,
HCCIieloBaHNe
TPOLIeCCOB C UX
yuacTrieM




OIIK-2.2. YmeTb
TIPUMEHSITh METOJJUKY
TNIpOBe/IeHusT
XUMHUUECKOTO
3KCIIepUMeHTa C
cobmofeHreM HOpM
TeXHUKU 0e3011aCHOCTH,
BKJTFOUAst CHIHTE3,
aHasu3, u3yueHue
CTPYKTYPBbI Y CBOWCTB
BeIlleCTB ¥ MaTepuasoB,
WCCieJOBaHUe
TIPOLIeCCOB C UX
yuacTuem

YMeTb IPUMEHSITh
METOZUKY TIPOBeJeHUsI
XUMUYeCKOTO
9KCTIepUMeHTa C
cobmoeHreM HOpM
TeXHUKU 0e3011aCHOCTH,
BKJIFOUasi CUHTe3,
aHa/u3, u3yuyeHue
CTPYKTYPbI U CBOWCTB
Bell[eCTB U MaTepUa’sos,
HCCIieloBaHue
TIPOLIeCCOB C UX
yuacTrieM

OIIK-2.3. Bnagets
HaBbIKaMU TPOBe/IeHHsI
XUMHYeCKOTo
JKCIepUMeHTa C
co0JTroIeHeM HOPM
TeXHUKH 0e30I1aCHOCTH,
BKJItOUasi CUHTe3,
aHa/n3, U3yJyeHue
CTPYKTYPbI U CBOMCTB
BeIlleCTB U MaTepuasoB,
HcciefloBaHre
TMPOLIeCCOB C UX
yuactvieM

Bnagets HaBbIKaMu
NIpOBe/leHUs
XUMUUECKOTO
5KCIepYMeHTa C
co0sTroileHeM HOPM
TeXHUKU 0e30IMacHOCTH,
BKJIOUasi CUHTe3,
aHa/u3, u3ydyeHue
CTPYKTYPbI U CBOWCTB
Bel|eCTB U MaTepua’sos,
rccreoBaHUe
MIPOL[eCCOB C UX
ydactuem




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

NuciuruivHa «@u3nueckast ¥ KOJUIOWTHasi XUMUST» OTHOCHUTCS K 00s13aTe/IbHOM YacTH.

JucaunivHa n3yvaercsi Ha 2,3 Kypce B 4,5,6 cemecTpe.

Llens n3yueHus: AUCLUTUIAHBL: (HOPMUPOBaHKe 3HAHUM, yMeHUH U BJlaJileHni B 00/1acTH (przrdeckoi
XUMUM U XUMUW KOJUIOWJHBIX CHCTeM, u3ydyeHue OOIIMX CBsi3ell ¥ 3aKOHOMEDHOCTeM XUMHUeCKUX U
(r3ryeCcKnX MpoLeccoB, OBaJleHMe YMEHUSIMU M HaBbIKAMU BBITIOJHEHHWSI CTaHZAPTHBIX Oreparuil mo
Tipe/ilaraéMbIM MEeTOJJKaM C CcoOJTro/jleHreM HOPM TeXHUKHU 06e301acHOCTH.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLUATITMHBI « DU3NYeCcKast U KOJJIOW/THasi XUMUsI» Ha 4,5,6 cemecTp
QYHO-3a0YHas

topma obyueHws

Buj paboTnl O0BbeM JUCHUIIHHBI
O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 19/684
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 398.6
JIeKIui 180
MPAKTUUe CKUX/ CeMHUHAPCKUX 0
71ab0paTOpPHBIX 216
KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 2.6
YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 250.6
YueOHbIX YaCOB Ha TIOATOTOBKY K

sK3ameHny, aud3auety (KoHTpoOsb) 34.8

dopMa KOHTpOJIA:
Hud3zauer 4,5 cemectp
OK3ameH 6 cemecCTp




Ne /11

Tema u copeprxaHue

dopMa usyueHus

MaTepHasoB: JTEKLUH,
TIPaKTHYeCKHe 3aHATHS,
CeMUHapCKUe 3aHSTHS,

nabopatopHbie paboThl,
camocTosiTe/IbHasi pabora u
TPYZ0€MKOCTb (B yacax)

OcHOBHas 1
JIOTIO/THUTETbHas
JTeparypa,
peKomeH/lyemasi
CTyZeHTaM (Homepa
13 CITUCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

dopma Teky11ero
KOHTDOJISI
yCIileBaeMOCTH
(KOM/IOKBUYMBI,
KOHTPOJIbHbIE
paboThI,
KOMITbIOTePHbIe
TeCTbI U T.I1.)

Jlek |JTa6 |13 | Ok |Ko |CP
P |C
2 Kypc / 4 cemecTtp
1 XuMHnyeckasi TepMOIMHaMUKa
2 OCHOBBI XUMUUECKOM TePMOAUHAMUKU 32 20 14 | OcH. muT-pa NelNe Koncnekr Perienue 3azay,

ITepBblii 3aKOH TepMOAMHaMUKUA. OCHOBHbIE
MOHATUS TepMoArHaMUKU. Knaccudukarys
TepMOAMHAMUUeCKUX CUCTEeM, TlapaMeTpOB,
COCTOSIHUM, (DYHKLIUM, TTPOLIeCCOB.
@DYHKLMU COCTOSIHUSA U PYHKLIMU Nlepexo/a.
OnpeienieHus TEIJIOThI, pabOTHI U
BHYTpeHHel SHepruu. YpaBHeHUs!
COCTOSIHUSI U/lealbHOTO U peasbHbIX ra3oB.
Pabora pacimpeHust st pa3/IMYHbIX
ripoiieccoB. I1epBblii 3aKOH
TepMOJIMHAMUKW. BHYTpeHHsIs1 SHeprusi.
OHTa/bnusA. 3akoH I'ecca 1 ero ciefCTBUS.
d®opmyna Kupxrodda.Bropoii 3akoH
TepMOJMHaMUKU. BTOpoii 3akoH
TEePMOJVHAMUKH U €r0 pas3/uuHble
(hopMyMPOBKU. DHTPOIHS. YpaBHeHHe
BTOPOr'0 Hauajia TepMOAWHAMUKH [I/Is]

1,2,4
Horm. mur-pa NeNe
2,4

YcTHBIN ompoc,
TectupoBanue




00paTUMbIX ¥ HeOOpaTHUMBIX ITPOLIECCOB.
Teopema KapHo - Kiaysuyca. YpaBHeHue
I'n66ca — I'enbmrosibiia. CBOMCTBA
TepMO/IMHAMUUeCKUX MOTeHLIUa/IOoB.
Pa3nuuHblie OpMbI 3aITMCH yCJIOBUN
TepPMO/IMHAaMUUeCKOT0 PaBHOBe CHSI.
XUMHUeCKHM IMOTeHLral.

PactBoprl, ®a30Bbie paBHOBECUS.

TepmoarHaMMKa pacTBOpOB. PacTBOpbI
pas3/IMuHBIX K/1accoB. [laBieHue
HaCBILL[eHHOTO Tapa »KU/IKMX PaCTBOPOB.
3akoH Paynd u 3akoH ['eHpu.
KonnvratviBHbIe CBOMCTBA paCTBOPOB.
XYMHYeCKry NOTeHLal KOMIIOHEHTa B
pacTtBope. MeToz aKTUBHOCTEH.
TepmogyHaMHUuecKas KiaccupuKaLys
pacTtBopoB. Pa30Bble paBHOBECHS.
[TonsiThe (ha3bl, KOMIIOHEHTA, CTeleH!
cBobozel. [TpaBusio ¢a3 I'nbbca u ero
BbIBOJ,. (Da3oBble paBHOBECHS B
OJJHOKOMITOHEHTHBIX CHCTeMax. YpaBHeHHe
Knaneiipona — Knaysuyca. [lnarpaMmMbl
COCTOSIHUS BOZBI, cephl, (hochopa u
yriepoza. @a3oBble PABHOBECHS B
JIBYXKOMITOHEHTHBIX CHUCTeMaXx.
PaBHOBecue XUJKOCTS - T1ap B
JIBYXKOMITOHEHTHBIX CUCTeMaXx.
A3eoTponHble cMecu. TpeXKOMIIOHeHTHbIe
CUCTEMBI.

16

20

14

OcH. nmut-pa NeNe
1,2,4

Jor. muT-pa NeNe
2,4

Koncriekr

TectrpoBaHue,
Pemmenne 3amau

Xumuueckre v aficopOIioHHbIe
paBHOBeCUsI

XvMuryeckoe paBHOBecHe. BbiBoj ycioBus

12

20

17.

OcH. nmut-pa NeNe
1,2,4

Hor. mur-pa NeNe
2,4

KoHcmexr

TectrpoBaHue,
YcTHBIM onipoc,
Pemenne 3amau




XUMHUECKOTO paBHOBecus. M3oTepma
Banr-T'odda. Vismenenne snepruu ['nb6ca
Y 3Hepruu ['e/lbMrosiblia Mpyu XUMUYe CKOU
peakiyy. XuMuuyeCcKoe CpOACTBO. 3aKOH
JelicTBUs Macc. KoHCTaHTa paBHOBeCHSI.
YpaBHeHUe 1300apbl U U30XOPhI PeaKLH.
Ab6copb1oHHOe paBHOBecHe. SIBIeHUs
azicopoumu. Buaer agcopbrmm. Azncopoius
13 pacTBOPOB U ra3oBoii ¢a3bl. M30Tepmbl
1 u300apsl afcopOLun. YpaBHeHHe
JleHrmiopa, ero TepMOJUHAMUYE CKUH
BBIBO/| U YCJIOBHSI TPUMEHHUMOCTH.
YpaBHenue ['enpu.

Craructuueckas TePMOJAWHaMHKa

DJIEMEHTBI CTAaTUCTUUeCKOH
TePMOAWMHAMHKN

CraTtucTtrueckasi TepMOJIHaMUKa.
MexaHuueckoe OrrcaHue MOJIeKY/IsIpHOU
cucteMbl. DyHKIMSA pacripesiesieHust
Makcsesna - bonbimana. Ee
VICII0/Tb30BaHMe [i/1s1 BBIYMC/IEHUS] CPeSHUX
CKOpPOCTeH Y S5Hepryur MOJIEKY/I B
yJeanbHbIX raszax. CraTuctTuueckue
cpeJHUe 3HaYeHUs] MaKPOCKOITYeCKUX
Be/IMUrH. Meto[ siueek bonbrmana.
OcHOBHbIe TIOCTY/AaThl CTAaTUCTUUE CKOU
TepMoAMHaMUKU. CTaTUCTUUeCKHe
BBIP@)KEHUSI [71s1 OCHOBHBIX
TePMOAUHaAMUUYeCKUX (PyHKLIUMA —
BHYTPEHHel SHepryuu, SHTPOIHH.
CraTtucTtrueckasi TepMOJMHaMHKa

12

12

26

OcH. mut-pa NeNe
1,2,4

Hor. mur-pa NeNe
2,4

KoHcmexr

Pemenwne 3azau,
TectupoBaHue

10



peanbHbIX cucTeM. KOHGUTypal[MOHHBIM
WHTerpaJl A1 peajbHOro rasa. Merop
Ypcenna-Matiepa. CTaTuCTUUeCKOe
pacCMOTpeHre BUPUA/IbHOTO YPaBHEHMUS.
ToueuHsle fedeKTbl KpUCTa/UTUUe CKUX
pewietok. Hectrexuomerpuueckue
COeIMHeHUs U UX TepMOJUHaMHyeCcKoe
OIMCaHue.

7 KoHTposnbsHast paboTa 0.5

8 HuddepeHLIMpOBaHHBIM 3aueT 0.2

Wroro no 2 Kypcy 4 ceMecTpy 72 |72 72

3 Kypc / 5 cemecTp

1 KuHeTurka 1 Karanus

2 XuMHUueckass KUHeTUKa 28 30 36 |OcH. mur-pa NeNe Koncrekr YctHbIM Ompoc,

deHOMeHO/IOTUUeCKask KUHETHKA.
OCHOBHBIE TIOHATUSA XUMUUeCKOH
KUHeTUKU. Orpe/eneHre CKOpOCTH
peakiyu. KuHeTHueCcKuii 3aKOH J1eCTBUS
Macc 1 06/1acTb ero MPUMeHUMOCTH.
[Topsigok peakiyu. KuHeTrueckue KpuBble.
MoneKyipHOCTb 3/IeMEeHTapHBIX PeaKL|i.
Aprokaranus. [lapasienbHbie U
roc/iejoBaTe/ibHble peakljuy. YpaBHeHue
Muxasnuca-MeHT3H. LlernHble peakLinu.
[TonyoctpoB BocIiaMeHeHus. Peakuuu B

1,2,4
Hor. mur-pa NeNe
1,4,5

TectrpoBaHue,
Pemenue 3amau

11



MIOTOKe. 3aBUCMMOCTb KOHCTaHTbI CKOPOCTH
XUMUYECKOU peaki[uy OT TeMIlepaTyphbl.
YpaBHeHue Appenuyca. OnbITHasi SHEPrus
akTUBaLUK. Teopun XMMHUUYeCKOU KUHETHKH.
®oroxumusi. [ToBepxHOCTh MOTeHLUATbHON
sHepruu (ITI13). ITyTe peakumu.
ITepexomHoe cocrosiHMe. MeToz
MepPexo/JHOT0 COCTOSIHUS (aKTUBUPOBAHHOTO
KoMmrIiekca). TpaHCMUCCUOHHBIN
K03(pPULIMeHT. DHTPOIIMS aKTHUBaL[UH.
Teopusi coyapeHui B XMUMUUeCKOU
KuHeTuKe. CTepruueCcKuid MHOXKUTEJIb.
MoHOMOJIeKy/IIpHbIe peakLyu.
BbumMmonekynsipHble peakiuu.
TpyUMOneKy/sipHble peakLvu.
doroxuMuueckue peakuyu. [IpuHun
®panka-Konzgona. @oroxumMuueckue
aKTHBHbIE YaCTHUL[bl. DKCUMEPBI,
9KCUI/IEKCHI U UX CBOMCTBA. KBaHTOBBIM
BBIXO/]. 3aKOH (hOTOXUMHYeCKOM
5KBUBAJIEHTHOCTH

Karanus

Onpegenenye Karanusa. OO11e NIPUHLUIILI
Karanusa. ['OMOreHHbIl KaTanus.
Kuc/10THO-0CHOBHOM KaTainus.
I'eteporennsii katanus. HeogHopogHOCTS
TOBEPXHOCTHU KaTann3aropos. KuneTtuka
reTeporeHHO-KaTa/JIMTUYeCKUX peakLiu.
Mertanbl Kak KaranusaTtopsl. Teopust
MysisTUIUIeTOB bananguya. [IpuHiumn
reoMeTpUYeCKOro ¥ 3HepreTUUeCcKOro
coorBercTBUs. O0/1aCTh TPUMEHeHNs
Teopuu My/bTUILIeTOB. HaHeceHHbIe

18

14

35.

OcH. mut-pa NeNe
1,2,4
Jor. muT-pa NeNe
1,4,5

Koncriekr

TectrpoBaHue,
YctHbIM ompoc,
Peitienue 3agau

12



Karanm3atopbl. Teopusi akTUBHBIX
ancambrneit Ko6o3eBa. ®epMeHTaTUBHBIN
Karasius.

ONEeKTPOXUMUS

Teopus pacTBOpoB 371eKTpOAUTOB. JC.
KuHeTuKa 3/1eKTpOJHBIX TIPOLIeCCOB.

OneKTponpoBoAHOCTh. Auddysus.
Pa3BuTue npescTaB/ieHUl O CTPOEHUU
pacTtBopoB 3nekTponauTos (T. I'potryc, M.
dapageii, C. Appenuyc, 1.A. Kabnykos).

OcCHOBHbIe T0/I0)KeHUsI TeOpUU AppeHuyca.

VoH-1nonbHOe B3auMO/IeliCTBHe KaK
OCHOBHOE YCJIOBH€ YCTONUMBOCTU
PacTBOPOB 3/1€KTPO/IUTOB. [ToHATUSA
cpefiHeli akTUBHOCTU Y CPeJIHero

ko3¢ ¢urmenTa akTUBHOCTU. [ToTeHan
HOHHOM atMocdepsl. Popmyna HepHcra -
OuHiuTelHa. JudQy3roHHbIN OTeHLMaI.
YienbHas ¥ 9KBUBa/IeHTHast
5/1eKTPONPOBOJHOCTb. [10ABIKHOCTH
HMOHOB U 3aKoH Kosbpaymma. 3C u
TepMOZAMHAMUKA 3/71eKTPOXUMUYEeCKUX
Lerieil. YCI0BUSI 371eKTPOXUMHUYECKOTO
paBHOBeCHs Ha TpaHuLiax paszjena ¢as u B
snieKTpoxuMmuueckon temnu. Cesizb C co
cBobogHOI 3Heprueit ['nb6ca. [TonsTre
3/IeKTPOJJHOTO MOTeHL[1ala.
Knaccudukaiiysi 371eKTposioB U
3/IeKTPOXUMMUECKHUX 1ierel. [IBoiHON
3JIEKTPUYeCKUU CJIOU. [IBOMHON
3/IEKTPUUECKUM CJION U ero poJsib B

26

28

36

OcH. mut-pa NeNe
1,2,4
Hor. mur-pa NeNe
3,4,5

KoHcmexr

YctHbiM onpoc,
TectrpoBaHue,
Pemenne 3amau
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KUHEeTHKe 3/1IeKTPOZHBIX MPOLIeCCOB.
OneKTpoKanwIsipHble siB/ieHusi. EMKOCTh
JIBOMHOTO 3/1eKTpUueckoro caos.ITnoTHocTh
TOKa KaK Mepa CKOPOCTH 3/IeKTPOJHOTO
rpoLiecca; MmoJisipu3aLusi 371eKTpPosioB U JIp.

6 KonTposbHast pabora 0.5
7 OuddepeHLIMPOBaHHBIM 3aueT 0.2
Wtoro no 3 Kypcy 5 cemecTpy 72 |72 108
3 Kypc / 6 cemecTp
1 Konnouzaxas xumus - hpusxumusi
JIACIIePCHBIX CUCTEM
2 Hucniepchele cucteMsl. KomtongHoe 2 12 | OcH. muT-pa NeNe Koncrekr TectupoBanue

COCTOsAHME BellleCTBd.

OcHOBHBIE IOHATHUSA KO/VIOUIHON XUMUU.
ITonATHE O JUCTIEPCHBIX CUCTEMAX.
[JucniepcHas ¢asa U AUCIIePCUOHHAs Cpefia.
OTnuuuTeNIbHbIE PU3HAKY JUCTIEPCHBIX
CUCTEM: FeTepOreHHOCTb U JUCIIEPCHOCTb.
J1criepcHOCTb ¥ TepMOZMHAMUUECKHe
CBONCTBa TeJl. KosiouziHOe cocTosiHMe
BellecTBa. KnaccudukauysaaucrnepcHbIx
CHCTEM I10 CTeleH! JUCIIePCHOCTH,
arperaTHOMy COCTOSIHUIO U
B3aUMOZENCTBUIO MEXYAHCIIEDCHON
(a3oii ¥ JUCNIepCUOHHON Cpefloi.

1,2,3,4,5
Hom. mur-pa Ne 5
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[ToBepXHOCTHbBIE SIBJIEHUS U aZicOPOLust

[ToBepxHOCTb pa3jena (as.
TepmMoZiMHaMUKa MTOBEPXHOCTHBIX SIB/IEHUM.
[ToBepXHOCTHAasi SHEPrHsi U TIOBEPXHOCTHOE
HaTsDKeHUe Ha rpaHuiie pa3zena das.
[MoustTust 06 afcopbimu, abcopOIHy,
xemocopbuun. TerioBeie 3¢ dekTs! pu
azgcopbiuu. Jecopbiusi. Axcop6iust Ha
rpaHulie TBepZioe TeJo - ra3. Mi3oTepmbi
azcopOLyy. YpaBHeHUs
MOHOMOJIEKY/ISIDHOM azicopOrmu JIsHrMIopa
Y ero aHajim3. OMIUpUUeCcKoe ypaBHeHre
®peiHavxa. BausiHue Temmneparypsl Ha
COCTOsIHUE a[iICOPOL[MOHHOTO PaBHOBECHSI.
ApcopO1ivst Ha TPaHULIE >KUAKOCTD - ras.
dyHaameHTa/bHOE ypaBHeHHe ['60ca.
[ToBepxHOCTHasi aKTUBHOCTb.
[ToBepXHOCTHO-aKTUBHbIE U MHAKTUBHBIE
BelljecTBa. YpaBHeHUe [IIuiikoBckoro.
[TpaBwio Tpay6e. AcopOLyst Ha TpaHUL[e
TBep/l0e TeJI0 - )KUJAKOCTb. MoeKysispHast
azicopOLIvsi U3 PaCTBOPOB, B/IMSHUE
TIPUPO/IbI aicopbeHTa, paCTBOPUTES U
pacTBOPEHHOTO BelliecTBa. [IpaBusio
ypaBHUBaHUs nossipHocTe [T.A.
PebuHepa. Afire3usi, CMaulBaHHe U
pacrekaHue xxuzakocren. [Ipasuno PasHca-
[TeckoBa. VloHHBII 0OMeH.

4

10

10

OcH. ut-pa NeNe
1,2,3,4,5
Hor. mut-pa Ne 5

KoHcnexr

Peitienue 3azay,
YcTHBIM onpoc,
TectupoBanue

MI/IKpOFeTepOFEHHBIe CHUCTEeMBbI

CycreH3uu, Ux cTabumu3arus.
ArperarvBHasl yCTOMUUBOCTD TacCT.
OMyNIBCUM U UX K/TacCU(bUKALIN, METO/IbI

10

10

OcH. mut-pa NeNe
1,2,3,4,5
Jor. mut-pa Ne 5

Koncriekr

TectupoBaHue

15



ux nonydenusi. CTabuin3arus SMynbCri.
MeTogpl paspylleHus 3MyJibCui. BivsHue
MIPUPO/IbI SMY/braTopa Ha yCTOMUMBOCTb U
T SMY/IbCcuH. OOparieHue a3 B
smynbcusx. Koaneciennus. [1eHbl.
@DaKTOophbI, BAUSIOLIME HA YCTOMYUBOCTh
rieH. Crioco0bl cTabW/IH3alid, pa3pyIleHus
U npeiynpeXkeHnst 00pa30BaHUs TeH.
Aspo3sosnu. [TosyueHue, CBOMCTBA U
criocoObl pa3pyuieHus. JbIMbI, TyMaHbl,
610a3po30su. DyleKTpUUYeCcKre CBOMCTBA,
TOBeJleHue B 3/IeKTPUUeCKOM I10J1e.
[Moporku. CriocoO6HOCTh K TEUEHUTO U
pacriblieHr0. Onyuausanus u
rpaHy/IMpOBaHye TTOPOLIKOB. B3phIBEbI
TMBUTH.

[TonyyeHue fUCTIEpCHBIX CUCTEM U UX
OUYMCTKA

MeTo/ibl MO/TyUeHHs BbICOKOAUCIIEPCHBIX
cucTeM, posb cTabunu3aropa. MeTobl
JTUCTIePTUPOBaHUS: MeXaHUUeCKoe 1
yIBTPa3ByKOBOe IpobieHue,
3/IeKTprUYecKoe pacriblieHre. MeTozbl
XUMUUeCKOU U (hr3rueCcKoi KOH/IeHCallWH.
MutiesnisipHasi TeOpHsi CTPOEHHs YaCTHL]
miodhoOHBIX 30/1eH, U3bupaTeTbHast
azicopbO1visi MOHOB, TipaBU/o dasiHca -
[TaHHerTa - [TeckoBa. Cxema CTpoeHUs U
dhopma MuLiesibl. 3apsi/i KOJIJIOUIHON
YaCTHULIbI, U303/IEKTPUUECKOe COCTOsTHUE.
[TenrTr3aLusi KaK MeTO/, TTOJTyueHUs 30J1ei.
OuuncTKa KOJIJIOWJHBIX paCTBOPOB
MeTO/laMU [[1aJin3a, S7eKTPoAraun3a,

20

10

OcH. nmut-pa NeNe
1,2,3,4,5
Hom. mur-pa Ne 5

KoHcmexkT

TectrpoBaHue,
Peitienuie 3agau
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yAbTpaguIbTpaLiy U
3/1eKTPOy/bTpa(UIbTpaLvu.

MornekynsipHO-KUHeTHYeCK1e U
ONTHYECKHe CBOMCTBA BbICOKOUCIIEPCHBIX
cucrem

bpoyHOBCKOe BYKeHHe U ero
MOJIEKY/ISIPHO-KMHEeTUYeCcKasi pupoza.
OKCIlepUMeHTa/IbHOe MTOATBep)KeHue
3aKoHa DWHILITeTHa-CMOTyX0BCKOTO.
Ouddysus u pnykryauus. OcMoTHUecKue
CBOWCTBa 30s1eii. MemOpaHHOe paBHOBecCHe
HonHaHa. CejMeHTaL[IOHHO-

I dy3moHHOe paBHOBecCHe.
CeMMeHTALIMOHHBIY aHa/M3 CyCeH3UM.
YnpTpaLeHTpU@yrupoBaHue Kak MeTo
orpeie/ieHUs pa3Mepa YacCTUL] U
Mosieky/sipHoi Maccel BMC. Paccesinve u
TIOIVIOLLleHYe CBeTa B KOJJIOWJHBIX
cucreMax. OpdexT Dapajes-Tunpaanis.
YpasHeHnus Pajies v ero ananus. fsiexue
onasnecueHuuu. [lornoieHve cBeta u
OKpacka 3osiei. OnasnecrieHus.
YBTpaMUKPOCKOMHS, TYpOUANMeTpUS,
HedeoMeTpus U JeKTPOHHas
MHKPOCKOIHS KaK MeTO/ibl aHa/In3a
BBICOKOJMICTIEPCHBIX CUCTEM.

12

10

OcH. nmut-pa NeNe
1,2,3,4,5
Horm. mur-pa Ne 5

KoHcmexkT

Pemenne 3azau,
TectupoBaHue

OnekTpuyecKre CBOMCTBA
BBICOKO/JUCTIEPCHBIX CUCTEM

MexaHu3Mbl 00pa30BaHUst U CTPOEHUE
JTBOMHOTO 3/IEKTPUUYECKOTO CJIOSI Ha
Me>K(a3HbIX TIOBEPXHOCTSIX: MyTeM
azficopOILy ¥ TOBEPXHOCTHOM

10

10

OcH. mut-pa NeNe
1,2,3,4,5
Jor. mut-pa Ne 5

Koncrekr

TectrpoBaHue,
Pemenune 3amau
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nuccoumanuu. Ctpoenue 12C. [TonHoe
rajieHue MoTeHLMasia B HeM.
ONeKTPOKWHeTHYeCKUM /A3eTa/ oTeHIuan
KaK 4aCTb TepMOJUHaMUUeCKOTOo
roTeHUMana. BavsHue KOHLeHTpaLuu
3J1IeKTPOJIATA, 3apSAAHOCTU U paiiyca UOHa
Ha BeJIMYMHY U 3HAK J3eTa-MoTeHrala.
[Tepe3apsifka MOBEPXHOCTU
MHOT03apsiIHBIMA UOHAMMU.
OJIeKTPOKMHETUUeCKUe SIBJIeHHS.
OneKTpooCMOoC U 3neKTpodopes.
[ToTeHLMabI TeUEHUS U OCeaHUS.
MeTogs! oripegeeHust
3/IeKTPOKWHETHUYECKOI'0 TI0TeHLala.
ITpakTyeckoe npuMeHeHUe
3JIEKTPOKUHETUUECKUX SIBJIEHUM.
OEeKTPOOCMOTHYECKOE OCYLLIEHUE U
¢bunbTpaLys.

Crabunmm3anys U KoaryJsiiyst KOJUTOUJHBIX
cUcTeM

ArperatvBHasi ¥ ceIMMeHTal[MOHHas
(KMHeTHYeCKasi) yCTOMUHUBOCTD
KOJUTOUJHBIX crcTeM. DakTophI
YCTOMYMBOCTH KO/UIOU/IHBIX CUCTEM.
TepmoauHaMHUueCcKUe U KUHeTUYeCcKre
(hakTOpHBI arperaTBHON yCTOMUHMBOCTH
MMO(UIBHBIX 30J1€H, (PaKTOPbI
crabunm3anyu MMopoOHBIX 3071€eH.
ABnenue koarynsauuu. Koarynsius
3/IeKTpoUTaMy. Teopus Koary/siuy;
OCHOBHBIE M0JI0KEeHHUS1 TEOPUU
YCTOMUMBOCTH TUAPO(OOHBIX 30/1ei
HepsirvHa-Jlanzay. ITopor koarynsnuu.

10

10

OcH. mut-pa NeNe
1,2,3,4,5
Horm. mur-pa Ne 5

KoHcmexkT

TectrpoBaHue,
Pertienue 3agau

18



[TpaBwio Ilynbiie-I'apau, o6ocHOBaHUe
B.B. [lepssruHbIM IIpaBu/a 3/1€KTPOIUTHON
koarysaumu. Koarynsanms cMecsro
3JIEKTPOJIUTOB: aKTUBHOCTb, CUHEPIU3M U
aHTaroHusm. ['etepokoaryssauus.
Koarynsuus nog, feiicTBreM (pu3nueCcKux

¢akTopoB. CTapeHue AUCIEePCHBIX CUCTEM.

9 JK3aMeH 36
Wroro 1o 3 Kypcy 6 cemecTpy 36 |72 108
Wtoro no AucCLMIIIMHE 180 216 288
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4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kon u dopmymupoBka komnereHrmy: CriocobeH aHa/MM3MpOBaTb W WHTEPIIPETUPOBATh Pe3y/bTaThl
XUMUYEeCKUX KCIIepUMeHTOB, HabstoeHui 1 usmepenuii (OITK-1);

Kop n Pesynbrare! Kpurepun oueHrBaHus pe3ynabratoB o0yuenus ([Jud3aver)
HauMeHOBaHHe |00yueHuUs 10 2 3 4 (Xopoo) 5 (OT/mAuHO)
MHAMKATOpa AACLIITIAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMIMETeHL[UU

OIIK-1.1. 3Hatb | 3HaTh CIIOCOOBI | 3HAHUS He 3HaHUA 3HaHusA 3HaHus
CTI0COOBI aHa/iv3a u c(hopMHpOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  [TOJHOCTHIO
aHanusa u WHTepIipeTaluu chOopMHUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
WHTEepIIpeTaljiu | pe3y/ibTaToB HeCUCTEMHBI OTJleNTbHbIe

pe3yJIbTaToB XUMHYE CKUX npo0ebl 1

XUMHYe CKUX 9KCIIePUMEHTOB, HETOYHOCTH

9KCITIEPUMEHTOB, | HAO/TIOZIeHNH U

HabmofieHnii U | U3MepeHui

H3MepeHnun

OIIK-1.2. YmeTb YmeHus He YmMmeHus He YmeHus B YmMmenus
YmeTn MIPUMEHSTH c(hOpMUPOBaHbI | IOTHOCTBIO OCHOBHOM TMOJIHOCTBEO
TIPUMEHSITh CIOCOOBI cchopmupoBaHbl | CPOPMUPOBaHbI | CPOPMHPOBAHbI
CI0COOBI aHa/m3a u

aHa/iv3a 1 WHTepIipeTalun

WHTepIIpeTaluu | pe3yJ/bTaToB

pe3y/bTaToB XUMHYe CKUX

XUMHYE CKUX 5KCIIePUMEHTOB,

9KCIIePUMEHTOB, | HaOJTFojeHn i 1

HaO/MIOZIeHn U | U3MepeHui

V3MepeHU

OIIK-1.3. Bnagetnb Bnagenue Bnagenue Bnagenue Bnagenue
Bragets HaBbIKaMH HaBbIKAMU He | HaBbIKaMH HaBbIKAMU B HaBbIKAMU
HaBbIKaMU BJIaJieHUs chopMHUPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
BJIaJleHUs aHanmMsa v chopMrpOBaHO

aHanv3a v WHTepIipeTaluu

HHTepIIpeTaliu | pe3y/bTaToB

pe3y/bTaToB XUMHYE CKUX

XUMHYe CKUX 5KCIIePUMEHTOB,

9KCIIePUMEHTOB, | HaO/rojeHn i 1

HaO/TroleHn U | U3MepeHuid

V3MepeHUn

Kop n Pesynbrare! Kpurepun ouieHrBaHus pe3y/bTaToB 00yueHus (OK3aMeH)
HauMeHOBaHHe |00yueHuUs 10 2 3 4 (Xoporio) 5 (Ot/muHO)
MH/IMKATOpa AACLATITAHE (HeyznoBnetBop |(¥YnoBneTBOpUT
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JIOCTHKeHUST WTe/bHO) e/bHO)

KOMITeTeHI[UH

OITK-1.1. 3HaTh | 3HaTh CIIOCOOLI | 3HAHUSA He 3HaHUs 3HaHUs 3HaHusA
CTI0Co0BI aHanu3a u chopMHpOBaHbI |HEJOCTAaTOUHO | CPOPMHUPOBAHBI, | TOTHOCTBIO
aHanmM3a u WHTepIipeTaluu chOopMUPOBaHbI, | HO UMEIOT cchopMUpPOBaHbI
WHTepIIpeTaliu | pe3y/bTaToB HeCHCTeMHBI OT/le/IbHbIe

pe3y/bTaToB XUMHYe CKUX npo0enbl 1

XHUMUUEe CKUX 9KCIIePUMEHTOB, HETOUHOCTH

9KCITIEPUMEHTOB, | HAO/TIOZIeHNH U

HabmofieHnii U | U3MepeHui

HU3MepeHni

OIIK-1.2. YmeTb YMmeHud He YmeHus He YmeHus B Ymenus
YMmeTb TIPUMEHSITh c(hOpMUPOBaHbI | IOTHOCTBIO OCHOBHOM TIOJTHOCTBIO
TIPUMEHSITh CII0CO0OBI cchopmupoBaHbl | ChOpMUPOBaHbI | CPOPMHPOBAHbI
CTI0CO0BI aHa/IM3a u

aHanu3a u WHTepIipeTaluu

VHTepIIpeTaluy | pe3y/bTaToB

pe3y/ibTaToB XHUMUUEe CKUX

XUMHYe CKUX 9KCTIepYMEeHTOB,

9KCITIEPUMEHTOB, | HAO/TIOZIeHNH U

HaO/MIOZeHn U | U3MepeHui

V3MepeHU

OIIK-1.3. Bnagetnb Bnagenue Bnagenue Bnagenue Bnagenue
Bnagethb HaBbIKaMH HaBbIKAMU He | HaBbIKaMU HaBbIKaMU B HaBbIKAMU
HaBbIKaMH BJIaJIeHUsT chopMHPOBaHO |HeyBepeHHOe OCHOBHOM yBepeHHOe
BJIaJIeHUs aHanu3a u chopmupoBaHO

aHanu3a u WHTepIipeTaluu

VHTepIIpeTaLuy | pe3y/ibTaToB

pe3y/ibTaToB XHUMUUEeCKUX

XUMHYe CKUX 9KCIIePUMEHTOB,

9KCITIEPUMEHTOB, | HAO/THOZIeHNH U

HaOJTIoIeHnd U | U3MepeHuid

V3MepeHUn

Kog v ¢opmynupoBka KOMITeTEHLIMU:

CriocobeH TIpOBOAWUTH C COOMOfieHHeM HOPM  TEeXHUKH

0e30MacHOCTH XUMMWUECKUH SKCIIEPUMEHT, BK/IIOUas CHHTE3, aHa/M3, WU3yuyeHHe CTPYKTYpPhbl U CBOWCTB
BellleCTB U MaTepyasioB, UCCeoBaHUe rpoLeccoB ¢ ux yuactuem (OITK-2);

Koz n Pe3synbratsl Kpurepun olieHrBaHus pe3yabratoB o0yuenus ([Jud3aver)
HavMeHOBaHHe | O0yueHHUs TI0 2 3 4 (Xopoio) 5 (Or/mAuHO)
MH/MKATOpa AMCLIATIIHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTHKEHHA WTEeJIbHO) e/TbHO)

KOMIIeTeHL[UU

OIIK-2.1. 3HaTe | 3HaTh METOAUKY | 3HAHUS He 3HaHUs 3HaHusA 3HaHus
METOAUKY NIpOBe/leHNs c(hopMHpOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  [TOJHOCTHIO
TIpOBe/leHUsI XUMHYeCKOro chopMHpOBaHkl, | HO UMEIOT c(opMHUpOBaHbl
XUMHUUECKOTO | 3KCIiepuMeHTa C HEeCHCTeMHBbI OT/ie/IbHBIe

9KCIIeEPUMEHTa C | cOOsTroieHneM npo0ebl 1

coOstoleHeM | HOPM TeXHHUKHU HETOYHOCTH

HOPM Te€XHUKH | 06e30MmacHOCTH,
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0e30MacHOCTH, |BKJIFOUAs

BKJIIOYast CUHTe3, aHa/Tn3,

CUHTe3, aHa/Iu3, |U3yueHue

H3yJeHue CTPYKTYPBI U

CTPYKTYDbI U CBOMCTB

CBOMCTB BelLleCTB U

BeLeCTB U MaTepuasoB,

MaTepuasoB, HCC/IeJOBaHUe

WCCieJoBaHUe | TIPOLIECCOB C UX

TMPOLIeCCOB C UX |yuyacTUeM

yJacTuem

OIlK-2.2. YmeTb YmMmeHus He YmeHus He YmeHus B Ymenus
YmeTb TIPUMEHSITh chOpMUPOBaHbI | [TIOJTHOCTBIO OCHOBHOM TMOJTHOCTBIO
TIPUMEHSITh METOZAUKY cchopmMupoBaHsl | chOpMHUPOBaHbl | CHOPMHUPOBAHBI
METOZUKY TpoBeJieHUsT

TIpOBeJeHUsI XUMHUEeCKOTO

XUMHUUECKOTO | 9KCIiepuMeHTa C

9KCTIeprMeHTa C | CoO/TrofieHreM

COOJTIOIeHeM | HOPM T€XHUKU

HOPM TeXHUKUA | 0e30IacHOCTH,

0e30MacHOCTH, | BKJIFOUAs

BKJTIOUast CUHTe3, aHa/Tn3,

CUHTe3, aHaJIu3, |U3yueHue

H3yJeHue CTPYKTYPBI U

CTPYKTYDbI U CBOMCTB

CBOMCTB BeIIeCTB U

Bell[eCTB U MaTepuasoB,

MaTepuasioB, rcceloBaHue

WccieJoBaHUe | TIPOL[eCCOB C UX

TMPOLIECCOB C UX |yUaCTHEM

ydacTuem

OIlK-2.3. Bnapgetb Bnagenue Bnagenue Bnagenue Bnagenue
Bnagnetsb HaBbIKaMU HaBbIKaMU He | HaBbIKAMU HaBbIKaMU B HaBbIKaMU
HaBbIKaMH TpoBeJeHUsT chOopMHPOBAaHO |HeyBepeHHOe  |OCHOBHOM yBepeHHOe
TpOBeJieHUsI XUMUUEeCKOT0 chopMHpOBaHO
XUMHUECKOTO | 9KCTIepUMeHTa C

9KCIIePUMEHTa C | cOOJToieHneM

CoO/IOfieHueM | HOPM TeXHUKH

HOPM TeXHUKH | 06e30MmacHOCTH,

6e30macHOCTH, |BK/IIOUas

BKJIIOUast CUHTe3, aHa/Iu3,

CUHTE3, aHa/Iu3, | U3yueHue

v3yyJeHue CTPYKTYPHI U

CTPYKTYPBI U CBOMCTB

CBOWCTB BeIlleCTB U

BeII[eCTB U MaTepHasioB,

MaTepuasoB, rccrejoBaHue

WCCelIoBaHUe | TPOLIECCOB C UX

TMPOLIeCCOB C UX |yuyacTUeM

yJacTHem
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Kop n Pesynbrare! Kpurepun ouieHrBaHus pe3y/bTaToB 00yueHus (OK3amMeH)
HavMeHOBaHHe | 00yueHUs IO 7 3 4 (Xoporio) 5 (OTMuHO)
MHJAMKATOpa AACLTITAHE (HeynoBnetBop |(YnoBneTBOPUT

AOCTIDKEHN WTEeJIbHO) e/TbHO)

KOMITEeTeHL[UU

OIIK-2.1. 3HaTh | 3HaTh METOAUKY | 3HAHUSA He 3HaHUs 3HaHusA 3HaHus
METOAUKY NIpOBe/leHNs c(hopMHpOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  [TOJHOCTHIO
TIpOBe/leHUsI XUMHYeCKOro chopMHpOBaHkI, | HO UMEIOT c(opMUpOBaHbI
XUMHUUECKOTO | 3KCIepUMeHTa C HEeCHCTeMHBbI OT/ie/IbHBIe

9KCIIeEPUMEHTa C | cOOsTroieHneM npo0ebl 1

co0stoleHeM | HOPM TeXHHUKHU HETOYHOCTH

HOPM Te€XHUKH | 0e30MmacHOCTH,

0e301acHOCTH, |BK/IIOUast

BKJItOUast CHHTe3, aHaJIu3,

CUHTE3, aHa/Iu3, |U3yueHue

M3yueHue CTPYKTYPHbI U

CTPYKTYPHBI U CBOWCTB

CBOWCTB BeIlleCTB U

BeLL|eCTB U MaTepHuasoB,

MaTepua’soB, WccrieloBaHNe

WCCIeJOBaHUe | TIPOLIECCOB C UX

TMIPOLIECCOB C UX | y4acTHUeM

yJacTuem

OIIK-2.2. Y™metb YMeHus He YMmeHus He YMeHus B Ymenus
YmeTb TIPUMEHSITh c(hOpMHUPOBaHhbI | [IOJTHOCTBIO OCHOBHOM TMOJTHOCTBO
TIPUMEHSITh METOAUKY cchopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
METOAUKY MpOBeJeHUsI

NIpOBe/leHUsI XUMHYeCKOro

XUMHUUECKOTO | 3KCIepUMeHTa C

9KCIIeEPUMEHTa C | cOOsToieHneM

CoO/IOfieHueM | HOPM TeXHUKH

HOPM TeXHUKH | 6e30MmacHOCTH,

6e30macHOCTH, |BK/IIOUas

BKJItOUast CHHTe3, aHa/Iu3,

CUHTe3, aHa/Iu3, |U3yueHue

M3yueHue CTPYKTYPHbI U

CTPYKTYPHBI U CBOWCTB

CBOWCTB BeIlleCTB U

BeLL|eCTB U MaTepHuasoB,

MaTepua’sioB, WcCrieloBaHNe

WCCIejOBaHWe | TIPOLIECCOB C UX

MIPOLIECCOB C UX | y4aCcTHUeM

y4JacTuem

OIlK-2.3. Bnagetnb Bnagenue Bnagenue Bnagenue Bnagenue
Bnagetsb HaBbIKaMU HaBblKaMU He  |HaBbIKaMU HaBbIKaMU B HaBbIKaMH1
HaBbIKaMU MpOBeJieHUsI cOopMHUPOBaHO |HEYBEDEHHOe | OCHOBHOM yBepeHHOe
NIpOBeJ/leHUsI XUMHYeCKOro c(hopMHPOBaHO
XUMHUUECKOTO | 3KCIepyuMeHTa C

9KCTIepUMEHTa C | COOJTIofieHreM

coOMofieHneM | HOPM TeXHUKH
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HOPM TeXHHUKUA | 0e30IacHOCTH,
6e30macHOCTH, |BK/IIOUast
BKJTIOUast CUHTe3, aHaJTu3,
CUHTe3, aHa/lu3, |M3yueHHe
H3yueHue CTPYKTYPHBI U
CTPYKTYpbI U CBOMCTB
CBOMCTB BellleCTB U
BeILeCTB U Marepuaros,
MaTrepuaroB, HCCIieloBaHNe
WCC/leloBaHWe | TIPOLIECCOB C UX
TMIPOLIECCOB C UX | y4aCTHEM
yuacTuem

4.2. TunoBsbie KOHTPOJIbHbIC€ 3ddHHUA W/IH HHbIE€ MdTe€pHdJIbl, HEOGXOJI[I/IMLIE AJIA OIléHUBAHUA
pe3y/ibTaToB Oﬁy‘leHI/IH mo AUCIMIIVIMHE, COOTHECEHHBbIX C YCTAHOB/IECHHBIMHU B 06pa3OBElTEJIbH0ﬁ

nporpaMmme

HHAUKATOpaAMH

AOCTHIKeHU A KOMHETEHHHﬁ.

MeTtoanueckue

onpe/e/A0IIHe MPOLeAyPbI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLUILIHHE.

MaTepuaJibl,

KOMIIeTeHLIH

KO,I:[ N HaMMeHOBdHUNe
HWHOWKaTOpa A0CTHXXeHUA

Pe3synbrarel 00yueHust 110
JUCLIAIUIAHE

OL[EHO‘JHBIE cpeacTsa

V3MepeHUn

OIIK-1.1. 3Hathb criocobbl
aHa/IM3a ¥ UHTepIpeTaryu
pe3y/IbTaTOB XUMHUUe CKHX
9KCITIEPUMEHTOB, HaO/TIOIeHUH 1

3HaTh CrI0co0ObI aHa/MM3a U
WHTEPIIPeTALUU Pe3y/IbTaToB
XUMUYECKUX IKCITIEPUMEHTOB,
HaO/TFOIeHUH ¥ U3MepeHHi

KoHcrnekT, YcTHbIM onpoc

OIIK-1.2. YmMeTb NIpUMEHATh
Croco0bl aHa/MM3a u
VHTepIIpeTaluy pe3y/bTaToB
XUMHYECKUX IKCIIePUMEHTOB,
HabJTroIeHN U M3MepeHui

YMeTb IPUMEHSITb CTIOCOObI
aHa/M3a U UHTeprpeTaluu
pe3y/IbTaToB XUMHUYeCKUX
9KCIEPUMEHTOB, HAO/IIO/IeHUH U
v3MepeHui

TectupoBanue, KonTposbHas
pabora, Peiienue 3agau

OIIK-1.3. BiageTh HaBbIKaMU
B/Ia/IeHHs aHa/IU3a U
VIHTepIIpeTaluy pe3y/bTaToB
XUMHUUEeCKUX KCTIePUMEeHTOB,
HabJTroieHn U U3MepeHui

BnazieTh HaBbIKaMU BraJieHuUst
aHa/IM3a U UHTepIpeTaliu
pe3y/IbTaToB XUMHUYeCKUX
9KCITIEPUMEHTOB, HAOJTIO/IeHUH U
V3MepeHU

TecTtupoBanue

OIIK-2.1. 3HaTb METOAUKY
TpOBe/leHUs1 XUMUUeCKOIro

JKCITIEPUMEHTA C COOJTIOIeHuEeM
HOPM TEeXHUKH 0e30TacHOCTH,
BKJ/TIOUasi CUHTe3, aHa/Iu3,
M3y4yeHue CTPYKTYPbl U CBOHCTB
BeIL[eCTB ¥ MaTepUaJioB,
HCCiefioBaHMe TPOLIeCCOB C UX
y4yacTrem

3HaTb METO/VKY NPOBe/IeHUs
XUMUYECKOTO SKCTIepUMeHTa C
cobmoieHrieM HOPM TeXHUKH
6e30macHOCTH, BK/IFOUasi CUHTE3,
aHasu3, U3y4yeHre CTPYKTYphbl U
CBOMCTB Bell[eCTB U MaTepuasoBs,
MCC/le/loBaHKe TIPOLIeCCOB C UX
ydacTreMm

Ycrneii onpoc, KoHcrnekr

OIlK-2.2. YMeTb NIpUMEHATh
MEeTOZUKY TIpOBeJeHHs
XUMHYECKOT0 SKCIeprMeHTa C

YMeTh MPUMEHSTh METOTUKY
TIPOBE/IEHUS] XUMHUECKOTO
SKCTIepUMeHTa C COOJTIoieHeM

TectupoBanue, KoHTposibHas
pabora, Perienue 3agau
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co0moieHreM HOPM TEXHUKU
0e3011aCHOCTH, BK/IFOYasi CHHTE3,
aHa/Ii3, U3ydyeHue CTPYKTYPhI U
CBOUCTB Bell|eCTB U MaTepuasos,
HCCieJOBaHKeE TIPOL[eCCOB C UX
yuacTuem

HOPM TeXHUKH 0e30I1aCHOCTH,
BKJTFOYAst CIHTE3, aHa/Tu3,
U3yuyeHue CTPYKTYPbI U CBOHCTB
BEIIleCTB U MaTepHasioB,
WCCJIe[IOBaHKE MPOLIECCOB C X
ydacTHeM

OIIK-2.3. BnageTs HaBbIKaMu
TIPOBE/IEHUST XUMUYECKOTO
JKCITIEPUMEHTA C COOITIOIeHueM
HOPM TEeXHUKH 0e30TacHOCTH,
BKJTFOUAst CHTE3, aHa/u3,
M3y4yeHue CTPYKTYPbl U CBOWCTB
BeIleCTB ¥ MaTepHasoB,
HcciieloBaHKe TIPOLIeCCOB C UX
yuacTuem

BnaseTs HaBbIKaMu MPOBe/IeHNS
XUMUYECKOTO SKCTIepUMeHTa C
co0Osro/IeHrieM HOPM TEXHUKH
6e30macHOCTH, BK/TFOUasi CUHTe3,
aHa/u3, u3yuyeHue CTPYKTYPhI U
CBOMCTB Bell[eCTB U MaTepuasoBs,
MCCie[JoOBaHKe TIPOL[eCCOB C UX
ydacTveMm

TectupoBaHue

OnucaHve TeCTOBBIX 3aaHUM:
MPaBU/ILHBIM ~ OTBETOM),

KOHTPOJIS1 3HAHUU

TeCThbI

TecToBbIe 3aiaHMs

T€CTOBbIE€ 3d/ldHMS BKJ/IFOUAIOT TE€CThbl 3dKPBLITOI'O0 THIIA (C OJHHUM

Ha YCTAHOBJ/IEHMU TI0C/I€A0BATE/IbBHOCTM W Ha YCTAHOBJIEHHE
COOTBETCTBUA. OI.[EHKa 3d BBITIOJIHEHHME TeCTOBBIX 3(’:1,[[&1HHFI BBICTAB/IA€TCA Hd OCHOBaAHHWHM IIPOLIEHTA
3a,anI/11‘/’1, BBITIOJIHEHHBIX CTYA€HTaMU B TIIpoLecCe TIPpOXOXAEHUA [IPOMEXYTOUHOIo | pY6E)KH01"O

TecToBble 3afanusa u3 TecToBble 3ajaHus M0 PU3HUECKOW XMMUH : yued.-MeTop. mocodue / A. P.

MaxmyToB .

1. TepMO,E[I/IHaMI/IIJECKI/Ie (1)YHKL[I/II/I, KOTODBIE He ABIAKOTCA Cl)YHKL[I/IHMI/I COCTOAHHA

- BHYTPEHHSIS] SHEPIHst
- SHTA/IBITUS

- SHTPOMHS

- pabota

2. OHeprus ['enpbmrosiblia F paBHa

-H+TS
-H-TS
-U-TS
-U+pV

3. BKBOTEPMI/I‘JECKI/IE rponecchol, COIIpOBOXAAOIIMECS YMEHbIIEHHWEM SHTPOIMUKU CaMOIIPOXU3BOJ/IBHO

- MPOTeKaTh He MOT'YT

- MOTYT TIPOTEKAaTh MPH JIFOOBIX TEMITEpPATYPax
- MPOTEKAI0T MPU HU3KUX TeMIleparypax
- IPOTEKAroT MPU BICOKUX TeMrepaTypax

4. DHJI0TepMHUUeCKHe TIPOLIeCChl, CONMPOBOXKAIOIIIMECS YBe/TMUeHueM SHTPOIUH CaMOPOU3BOJIbHO

- MPOTeKaTh He MOT'YT

- MOTYT TIPOTEKAaTh MPH JIFOOBIX TEMITEpPATYPax
- MMPOTEKAI0T MPU HU3KUX TeMIleparypax
- IPOTEKAroT MPHU BICOKUX TeMrlepaTypax

5. B cocTossHMM XMMHUUYe CKOT0o paBHOBeCHS U3MEHEHNE SHEPTUU I'n66ca
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-AG=1
- AG&gt;0
- AG&It;0
- AG=0

6. YpaBHeHue BosibliMaHa [/ SHTPOIAU
-AS =AH/T

- AS=(AH-AG)/T

-S=kInW

-AS=S2-S1

7. TeryioTa mpotiecca rpy 06paTUMOM M30XOPHOM HarpeBaHUM V MOJIb W/Iea/IbHOTO Ta3a OT TeMIlepaTypbl
T1 no temnieparypsl T2

-vR(T2 -T1)

-vR(InT2 — InT1)

-vCV(T2-T1)

-vCP(T2 -T1)

8. KoHcraHTa xumuueckoro paBHoBecust (K) cBsizaHa co cTaH/iapTHBIM M3MeHeHHeM 3Hepruu ['m66ca
cootHoleHreM AGo =

--RT InK

- R InK

- RT InK

--RInK

9. OCHOBHBIMU MeTOZlaMU IUCIIepIrUPOBaHUS SBJISFOTCS: #H#

10. K MoneKy/IpHO-KMHeTUYe CKUM CBOWCTBaM 30J1eld OTHOCSITCS:

- orasieCLieHLus

- mubdysus

- BpoyHOBCKOe JBUKeH e

- 37IEKTPOOCMOC

MeToauueckrie MaTepuasbl, ONpe/ieisitolliye TpoLeAypy OLleHHBaHKS BbITIOTHEHUSI TeCTOBbIX 3a/laHui

OrnurcaHre MeTOAWKM OLIeHUBaHUS BBITIOJIHEHHSI TECTOBbIX 3a/JaHUM: OLIeHKa 3a BBITOJIHEHUE TeCTOBbIX
3a/laHUM CTAaBUTCSI HA OCHOBAHUWU T0/[cYeTa MPOLieHTa MPaBU/IbHO BbITTOJIHEHHBIX T€CTOBBIX 3a/laHUM.
Kpurepuu onenku (B 6a1ax):

- 9-10 6asI0B BHICTAB/ISAETCS CTY/I€HTY, €C/IU TIPOL[eHT MPaBU/ILHO BLITIOTHEHHBIX T€CTOBBIX 3a/laHUM
coctaBnseT 81 — 100 %;

- 7-8 6asl/I0B BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT TPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[aHUI
cocTtaBasieT 61 — 80 %;

- 4-6 6assIOB BBICTAB/SETCS CTYAEHTY, eCJTH MPOLIEHT MPABW/IbHO BBITOJIHEHHBIX TECTOBBIX 3a/[JaHUI
cocrtaBnsieT 41 — 60 %;

- 10 4 6aJl/I0B BBICTAB/ISIETCS CTYAEHTY, C/TH MPOLIEHT MPABU/IBLHO BBITTOJHEHHBIX TECTOBBIX 3aJJaHUMH
coctaBnseT 40 %;

YcTHbI1M onpoc

YCTHBIH OMpOC MPUMeHsIeTCsT KaK MeTO/, TPOBePKU 3HAHUH 00yJaroIyxcsi 10 KOHKPEeTHOM TeMaTHKe
YcTHBIM onpoc 1o TeMaM:

[TepBbIli 3aKOH TePMOAVHAMUKH.

OCHOBHBIE MIOHATUSI TEPMO/JJMHAMUKH.

Knaccudukaims TepMojuHaMrAYeCKMX CUCTeM, NapaMeTpoB, COCTOSIHUM, (PYHKLMI, TIPOLIeCCOB.
@OYHKLMY COCTOSTHUS U (PYHKLIMY TIepexo/a.

OrmpeiesieHus1 TeTIOThI, pabOThI M BHYTPEHHeH SHePrHH.

[TepBbIii 3aKOH TePMOAVHAMUKH.
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BayTpeHHss sHeprus.

OHTaJbIIHS.

3akoH ['ecca u ero ciefCTBUS.

BTopoii 3akoH TepMOJMHAMUKY U €ro pa3nuHble (hOPMYIUPOBKHU.
OHTpONUS.

CBolicTBa TepMOAMHAMUAYECKUX MTOTEHLUAJIOB.
XYMHUUeCKUH TTIOTeHLUal.

XuMHUUeCKOoe paBHOBeCHe.

N3otepma Bant-T'oddoda.

XuMHUUeCKoe CPOACTBO.

3aKOH J1eMCTBUS MaccC.

KoHcraHTa paBHOBecus.

AGcopOIMOHHOE paBHOBECHE.

SIBnenus agcopbLyu.

Buzpl agcopbuyu.

deHOMEHOIOrMUeCcKasi KWHeTHKa.

OCHOBHBIe OHATUS XUMUUECKOHM KUHETUKH.
OnpejeneHre CKOPOCTH pPeakLyu.

KuHeTnueckuii 3aK0H /IefiCTBUsSI MacC ¥ 06/1aCTb ero MpUMEeHUMOCTH.

[Topsimok peakiuu.

KuneTtnueckue KpuBble.

MoneKynsipHOCTb 371eMeHTapHbIX peakLyu.
ABTOKaramms.

[TapanienbHble U M0C/Ie[0BaTe/IbHbIE peaKL1u.
YpaBHeHue Muxasnvca-MeHT3H.

LlenHble peakLyu.

ITonyocTpoB BoCI/IaMeHeHUs.

YpaBHeHue AppeHuyca.

OmnbITHas 3Heprus akTUBAaLUU.

Teopun XMMHUECKON KUHETUKH.
DOTOXUMUS.

IlyTh peakuuu.

ITepexosHOe cocTosiHKE.

MeToz nepexoiHOr0 COCTOSIHKS (AaKTUBMPOBaHHOTO KOMILJIEKCA).
TpaHCMUCCHOHHBIN KO3((HULMEeHT.
OHTpOMNUS aKTUBaLMK.

Teopus coyzapeHrl B XMMAYeCKOW KMHETHKe.
CrepyuuecKuii MHOXXUTEJIb.

MoHoMOneKy sipHble peakLiu.
buMonekynsipHble peakLUH.
TpUMOJIEKy/ISIpHbIE peaKLUU.
doTOXUMHUUECKUE peaKLIMH.

ITpuniun ®panka-KonoHa.
@®OoTOXMMHUUECKUE aKTUBHbIE YaCTHULbI.
OKCHMepBbl, SKCUIIJIEKChI ¥ UX CBOMCTBA.
KBaHTOBBIN BBIXO[,

3akoH (OTOXMMHYECKON SKBUBa/IeHTHOCTH.
OrnpesiesieHye Karasusa.

OO1mye MpUHIMITEI KaTasn3a.

['omoreHHbIl KaTanus.
KucnoTHO-0CHOBHOM KaTanus.
[eTeporeHHbIl KaTanus.
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Teopus MynpTUIIeToB bananjvHa.

[TpyHLIUIT TeOMEeTPUYECKOTO U SHEPreTUYeCKOr0 COOTBETCTBUS.

O6s1acTh IPUMEHEeHHs! TEOPUU MYJIBTUTI/IETOB.

Teopust akTHBHBIX aHcaMbieit Ko6o3eBa.

@epMeHTAaTHBHBIN KaTa/ius.

OneKTpOnpoOBOJHOCTb.

Pa3BuTHe npescraBneHnii 0 CTpoeHUH pacTBopoB 3nekTposuTos (T. ['porryc, M. ®apagei, C. Appenuyc,
N.A. Kabnykos).

OcCHOBHBIE [10/10)KeHUsI TEOPUU AppeHuyca.

Von-aunonsHOe B3aUMOZEeCTBYE KAK OCHOBHOE YC/IOBHE YCTOMUMBOCTH PaCTBOPOB 3/1€KTPOJIUTOB.
[ToHsATHS Cpe/jHel aKTUBHOCTHU U cpeJjHero Ko3¢uIieHTa aKTHBHOCTH.
Nuddy3roHHBIN TOTEHLUAI.

YnenbHas v 5KBUBaJIeHTHAs! 37IeKTPONPOBOHOCTb.

[ToBY>KHOCTH MOHOB Y 3aKOH Kosbpayiia.

S1C u TepMOgMHAMUKA 3/IEKTPOXUMUYECKUX Liellen.

YcoBus 571€KTPOXMMHAYECKOTO PABHOBECHS Ha TpaHULiax paszesa (a3 v B 371eKTPOXUMHUYECKOM LeTH.
[TonsTHE 3/1€KTPOLHOIO NOTEHLMAA.

Knaccugukaiys 3/1eKTpooB U 571eKTPOXUMHAYECKUX Liereu.
ONeKTpOKanW/ISIPHbIE SIBJIEHUS.

[ToBepxHOCTHast SHEPTrUs U IOBEPXHOCTHOE HaTs)KeHUE Ha IpaHuLie pa3zena (as.
[MousTHsSt 06 agcopbiwn, abcopbumu, xemocopouu. T

Hecopbiusi.

YpaBHeHUs1 MOHOMOJIEKY/ISIPHOM afcopOriyu JISHrMiopa 1 ero aHasms.
ApcopO1iusi Ha TpaHUL{e KUAKOCTb - T'a3.

dynnameHTanpHOe ypaBHeHue ['mb6ca.

[ToBepxHOCTHast aKTHBHOCTb.

[ToBepXHOCTHO-aKTUBHbIE M UHAKTUBHBIE BellleCTBa.

[TpaBusio Tpayo6e.

I[TpaBusio ypaBHMBaHus nosisipHocTeit [1.A. Pebunpepa.

Ajresusi, CMaurBaHHe U pacTeKaHUe >KUJKOCTEeH.

ITpaBuno ®asnca-Ileckosa.

VoHHbII 0OMeH.

MeTozrYeCKre MaTepUasbl, ONpeesIstolre TIPoLeypPy OLieHHBaHUsI YCTHOTO OIpoca

OnucaHve MeTOAUKY OLIeHHMBaHKS BbINIOJTHEHNSI YCTHOTO OTPOCa: MPH OLeHKe OTBeTa CTy[eHTa Ha
YCTHBIN BOIPOC YUUTHIBAETCSI: HACKOJIBKO PAaCKPBITO COZlepyKaHue TeMbl, CTPYKTYPUPOBAaHHOCTh OTBETa,
€ro JIOTMYHOCThb, yMeHre (JOpMY/IMPOBATh OTBET, YyDOBEHb [IOHUMaHUs MaTepuaJa.

Kpurepuu orjeHku

5 6asioB BBICTAB/ISIETCS CTY/ZI€HTY, eC/IU: B OTBeTe KaueCTBeHHO PaCKPhITO cofiepykaHue TeMbl. OTBeT
XOPpOLIO CTPYKTYPUPOBaH. [IpekpacHO 0CBOeH NMOHATUMHBIN arrapar. [IpogeMoHCcTprpoBaH BBICOKUM
yPOBeHb NTOHUMaHUsI Matepuasa. [IpeBocxoHOe ymMeHue (hOpMY/TMPOBAaTh CBOM MBIC/IH, 00CY>KIATh
[CKYCCHOHHBIE TI0/I0KEeHHUS].

4 H6ania BBICTABISIETCS CTYAEHTY, eC/IM: OCHOBHBIE BOMPOCHI TeMbI PacKpbIThl. CTPYKTypa OTBeTa B 1]eJIOM
aZleKBaTHa TeMe. XOpOLLO 0CBOEH MOHATUIHBIN annapat. [IpojeMoHCTpUpoBaH XOPOLLMi YPOBEHb
NOHUMaHUs Marepuaa.

Xopoiiiee ymeHue (hOpMyIMPOBaTh CBOM MBIC/IH, 00CY>KJaTh JUCKYCCHOHHBIE TTOJIOKEHMSI.

3 Garia BBICTaB/ISIETCS CTYAEHTY, eC/IN: TeMa YaCTUYHO packpeiTa. OTBeT c/1abo CTPYKTYPHUPOBAH.
[ToHATUIAHBIN arnapar 0CBOeH YyacTUUHO. [IoHMMaHMe OT[e/IbHBIX TT0/I0XKEeHUI U3 MaTeprasa 1o Teme.
YnosneTBopUTenbHOE

yMeHue (popMyIrpoBaTh CBOU MBIC/H, 00CY»K/JaTh AUCKYCCUOHHbIE IO/I0XKEeHHSI.
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0-2 Gana BBICTaB/SIETCS CTY/IEHTY, eC/TU: TeMa He PacKpbITa. [IOHATHITHBIN arrapaT 0CBOeH
Hey/l0B/IeTBOpUTe/bHO. I[loHMMaHue Marepuasna ¢pparMeHTapHOe UK OTCYyTCTByeT. HeymeHue
(hopMyMpOBaTh CBOM MBIC/IH, 0OCY>KJaTh JUCKYCCUOHHBIE TTOJIOXKEHMS.

KoHnTtposibHas padora

Bomnpocskl K KOHTpPO/IbHOM pabore:

1. OcHOBHOE ypaBHeHHe MOJIEKY/IIPHO-KWHeTHYeCKOM Teopun. PacripesiesieHre MoJ1eKy/1 10 CKOPOCTSIM U
JHEeprusiM.

2. ITpeamMeT pu3nueCcKol XMMUH, ee UCTOPUS 1 3HaueHue. YpaBHeHUe MeHzeneeBa — KiaiinepoHa.
[TapimanpHOe faB/ieHue rasa.

3. IlepBoe Hauaso TepMogMHaMHUKH. PaboTa pacimpeHus ueaabHOTO Ta3a.

4. TepMOAMHAMMKa, ee OCHOBHbIe [TOHATHSI.

5. 3akoH T'ecca, ero ciencTus. TernmoThl (3HTAIBITMK) 00pa30BaHUS BEIeCTB, PACUEThI C UX
VICII0/Ib30BaHUEM.

6. TenioBoii 3¢dekT (3HTaNBNUS) peakLy, ero 3aBUCMMOCTb OT pa3/UyHbIX (DaKTOPOB. 3aKOH
Kupxrodda.

MeToauuecKrie MaTepurabl, Orpeersiolie MMpoLeAypy OLleHHBaHUsSI KOHTPOILHOU paboThI

OrnvicaHyie METO/IMKY OLIeHUBAHUS: TIPU OLIeHKe BBITIOTHEHUS CTYA€HTOM KOHTPOJIbHOU PabOThI
MaKCHMMa/lbHOe BHUMaHUe CJielyeT yAeasTh CAeyIOIUM acrieKTaM: HaCKOIbKO MO/THO B TEOpeTUUe CKOM
BOIPOCE PACKPBITO COJiep>KaHKe MaTepuasa, UeTKO U NIPaBU/IbHO JlaHbl OTpe/iesieHus], PaCKpbITO
cofiep>kaHue MOHSITUM; BEPHO KCII0/1b30BaHbl HAyYHble TEPMUHbI; EMOHCTPUPYIOTCS] BBICOKHIN YPOBEHb
YMEeHHUs1 ONleprpoBaTh HayUHbIMU KaTeropusiMH, aHa/IM3UpoBaTh MH(POPMaLMIO, B/la/leHHe HaBbIKaMU
TIpaKTUUeCKOU [1esiTeIbHOCTH; KelC-3a/laHre PelleHO Ha BBICOKOM YPOBHE, CO/IeP’KUT apryMeHTaL|i0 U
TIOSICHEHU 1.

Kpurepuu onenku (B 6amiax):

- 9-10 6GasIOB BBICTABMSETCS CTYAEHTY, €C/T B TEOPETHUECKOM BOTIPOCE TTOJTHO PAaCKPBITO COZlepKaHue
MaTepuasa; YeTKO M MPaBU/IbHO JiaHbl OTpe/ie/ieHHs], paCKPbITO CO/iepyKaHue MOHSTHI; BEPHO
VICTI0/1b30BaHbl HAYYHbIE TEPMUHbI; eMOHCTPUPYIOTCSI BBICOKMI YPOBEHb YMEHUsI OIleprupoBaTh
Hay4YHbIMM KaTeropUsiMM, aHa/IM3upoBaTh UH(OPMaLIMIO, BlaJileHre HaBblKaMU NPaKTHUeCKOM
JiesiTe/IbHOCTH; KelC-3a/laHue pellieHO Ha BBICOKOM YPOBHE, COJIep KUT T0sSICHEHHsT; TeCTOBbIe 3a/laHus
pellieHsb! cBbille, yeM Ha 80%; ypoBeHb 3HaHUM, YMEHUM, B/la/IeHUH — BbICOKHI;

- 7-8 6asI0B BHICTAB/ISIETCS CTYAEHTY, €C/IM B TeopeTHueCcKoM BOIIPOCE PaCKPBITO OCHOBHOE COZlepyKaHue
MaTepuasa; B OCHOBHOM TMPaBUIbHO JlaHbl OMpe/iesieHus TIOHATHUH M UCT0/Ib30BaHbl HAyUHble TEPMHUHBI;
OTBEeT CaMOCTOSATe/bHBIN; Orpe/iesieHrs IOHATUM HerloJHbIe, J0MyLeHbl He3HauuTe/IbHble HapylLleHus B
TI0C/Ie/IOBaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKX TIPU UCI0/b30BaHWU HayYHbIX TEPMUHOB,;
KeliC-3a/jaH1e pellleHO BepHO, HO pellleHue He I0Be/leHO /0 3aBepliatollero 3Tara; TeCTbl pelleHbl Ha 60-
80%. YpoBeHb 3HaHUM, yMeHUH, BlaIeHU — Cpe/IHUM;

- 5-6 6as/IOB BHICTAB/ISETCS CTYAEHTY, €CJIA B TEOPETHUECKOM BOTIPOCE YCBOEHO OCHOBHOE, HO
HeToC/IeloBaTe/IbHO; OTpe/ie/ieHHs TOHSITUM HeZJ0CTaTOYHO YeTKHe; He MCI0/Ib30BaHbl B KaueCcTBe
JIOKa3aTebCTBA BBIBOJBI M 000011jeHsT 13 HAaOMIOIe !, MPAKTHYeCKUX 3aHSITHH; YPOBEHb YMEHUsT
OIepupOBaTh HayYHbIMH KaTeropusiMu, aHaIM3MpoBaTh UH(POPMALIMIO, Bla/leHHs HaBbIKaMu1

TIpaKTUUe CKOU JlesiTeJTbHOCTA HeBBICOKMM, HAO/FOat0T st MPO0Oebl 1 HeTOUHOCTH; B PellieHue Keic-
3a/laHusl BEDHO BBITTOJIHEHBI HEKOTOPBIE 3Tallbl; TeCThl perieHbl Ha 40-60%; ypoBeHb 3HaHUM, YMEHUH,
B/IaZIEeHUM — yJOB/IETBOPUTE/IbHBIN;

- MeHee 5 0aslJIOB BLICTAB/ISIETCS CTY/IEHTY, eC/Id B TeOPeTHUeCKOM BOTIPOCe He U3/I0)KeHO OCHOBHOe
coziepkaHue yueOHOTO MaTepurarna, U3oKeHre parMeHTapHOe, He TI0C/Ie/I0BaTe/TbHOe; OTIpe/ie/ieHust
TIOHSITHI He UeTKHe; He UCI0/Ib30BaHbl B KaueCTBe JI0Ka3aTe/bCTBa BbIBO/bI M 000011IeHusT U3
HaO/TI0/1eHNH, yPOBEeHb YMEHHSI OTTIePUPOBATh HAyUYHBIMH KaTerOpUsiMU, aHA/IM3UPOBATh MHPOPMALIHIO,
B/1a/leHNs1 HaBbIKaMH MMPaKTUYeCKOH /leATe/TbHOCTA OYeHb HU3KHWI; TECThI pellieHbl MeHee, ueM Ha 40 %;
YPOBeHb 3HaHUM, YMEHUH, B/la/leHU — HeZlOCTaTOYHBbIM.
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Pemrenue 3agau

Pemienyie 3az1au crioco6cTByeT (POPMHUPOBAHUIO YMEHHI M HaBBIKOB OTHOCSIIIUXCS K KOHKDETHOW cdepe
JlesITe/IbHOCTH

3ajauu U ynpakHeHHs U3 YueOHoro mocodousn: du3snyecKas U KO/UIONAHAA XUMUs (0T TEOPUH K
3aj|a4am)

ITpumepbl 3a0au u ynpaxcHeHuLi:

1. TlpuBexuTe rpyMep TePMOJUHAMHUYECKOTO TPOLiecca, KOTOPbIi MOXKeT ObITh IPOBe/ieH Kak
obparumo, Tak ¥ Heobpatumo. PaccunraiiTe M3MeHeHre SHTPOITUH CUCTeMbI U OKPY>KaroIei
cpezibl B 060MX Cilyuasix.

IIposepbre HepaBeHCTBO Kitay3uyca [/1s1 LIUK/IMYeCKOro MpoLecca.
3. Paccuuraiite MosibHY10 3HTpOMMIO HeoHa npu 500 K, ecmm npu 298 K 1 ToM ke 06beme SHTPOITHs

HeoHa paBHa 146.2 [[x/(Mob. K).

4. PaccuuTaiiTe U3MeHeHHe SHTPONUU Npu HarpeBanuu 11.2 1 a3ota ot 0 7o 50 oC u

OJHOBPEMEHHOM yMeHbllIeHUH AasiaeHus oT 1 atm. g0 0.01 atm.

5. Bbiunc/uTh TemioBo# a(dext obpasosanus Tpetdytunosoro cmpra C,H

N

100 ¥3 IPOCTHIX

BelljecTB rpu 298 K u cTaHjapTHOM JlaB/ieHUH, eC/IM U3BeCTHA ero TeryioTa CropaHus MpHu 3ToU
TeMIIepaType 1 CTaHAAPTHOM /faBieHnd. Cropatue BerjecTsa npoucxogur o CO,(r) u H,O(r).

6. CKOpOCTb [IBW)KEeHHUSI KOJJIOUHBIX YaCTUL] B BOJie TI0/J, IeMCTBHEM 3/IeKTPUUeCKOT0 T10J1s1 paBHa

5-107 m-c"L. Paccrostaue Mexay snektpogamu 0,2 M, pa3HOCTh MOTEHLIMAJIOB Ha 3eKkTpozax 200
B. PaccuuTarh 3/1eKTpOKMHETUUeCKUI TIOTeHLMa KOJIJIOUIHOW YaCTULbl, €CJTU BA3KOCTb BOJbI

rpu 250C paBHa 8,9-10-4 Ila‘c, a oTHOCHTe/IbHAs JU3IEKTPHAYEeCKast IIPOHULIAeMOCTb BOAbI 78,5.

7. usMmeHeHue sHTporvu 1000 r Bogp! B pe3ysbTaTe ee 3aMmep3anus npu -5 0C. Teriora niasieHus
avga npu 0 0C paBHa 6008 [Ix/mMoiib. TerioeMKOCTH Jibjia ¥ BOAbI paBHbI 34.7 1 75.3 J)k/(Moib.
K), cootBercTBeHHO. OOBSICHUTE, TIOUEMY SHTPOTMHS TTPU 3aMeP3aHUN YMEHbBIIAeTCs, XOTs
TIPOLIeCC - CAMOIIPOU3BO/IbHBIMN.

MeTtoanueckue Matepuasbl, ONpeesitolye TIpoLeypy OLieHUBaHUs pellieHus 3a,au

OrmvicaHrie METO/IMKH OLIeHMUBAHUS BHITIOJTHEHHST PelleHysl 3a/1aull: y/e/sieTCsl BHUMaHHe BEIOpaHHOMY
aJITOPUTMY, PalJIOHAIbBHOMY CIOCO0y pellieHus1, TPaBUIbHOMY TIPUMeHEHUI0 (hOpPMYJT, TIOJTyUeHHI0
BEPHOIO OTBeTa.

Kputepuu orieHKU

5 6asIoB BBICTAB/SIETCS CTY[EHTY, eC/IU: COCTaB/IeH MPaBU/IbHBIN alrOPHUTM pelleHus 3aJauy, B
JIOTUYeCKOM pacCy»X/[eHUH, B BEIOOpe (hOpMY/T U pellieHnH HeT OIIMOOK, TIoTyueH BePHBIY OTBeT, 3a/aua
pellieHa paLMOHaIbEHBIM CIIOCOO0M.

4 6asnI0B BHICTABJISIETCS CTYAEHTY, eC/IU: COCTaB/eH MPaBU/IbHBIN a/iTOPUTM pellieHUs 3a/jauk, B
JIOTUYeCKOM pacCyX/[eHUH U PellIeHUH HeT CyIleCTBeHHbBIX OLIMO0K; MPaBU/IbHO CJesiad BEIOOp (hopmyst
JUIs1 pellieHust; eCTh 0ObsiICHeHUe pellieHus], HO 3aJjaua pellieHa Hepal[MoHaIbHBIM CII0COO0M WU
JIOTyIIieHo He Oosiee BYX HeCyl[eCTBEHHBIX OIIMOOK, ITOTyYeH BepHbIM OTBET.

3 6arsIoB BBICTAB/ISIETCS CTY/IEHTY, eC/IU: 3a/iaua MOoHsTa [PaBUIbHO, B JIOTUUECKOM PaCCy’>K[,eHUU HeT
CyIL[eCTBEHHBIX OIIMOOK, HO [IOMYIIeHbI CyllleCTBeHHbIe OIIMOKY B BbIOOpe (hopmys nam B
MareMaTU4YeCKHUX pacyeTax; 3ajjaua pellleHa He ITOJIHOCTbIO WY B 0011eM BUJE.

1 6annoB BHICTAB/SETCS CTYAEHTY, €C/IH: 3a/laua pellieHa HelpaBU/IbHO.

0 GarsioB BBICTAB/ISIETCS CTYZIEHTY, eC/IU: 3ajlaua He pellieHa.

KoHcnekT

KoncnekTupoBaHue TeM 110 pasje/iam:

1. OCHOBBI XUMUY€ECKON TEPMOJUHAMUKHU.

2. PactBopsl, ®a30Bble paBHOBECHS.

3. XuMryeckue 1 aicopOLIMOHHbIe paBHOBeCHSI.
4. Dy1eMeHTbI CTaTUCTUYeCKOM TepMOJUHAMUKHU.
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5. XvMHueckass KUHeTHKa.

6. Karanus.

7. Teopus pacTBOpOB 3/1eKTpoUTOB. DJC. KrHeTHKa 3/1eKTPOAHBIX IIPOLIeCCOB.

8. lucniepcHble cucteMbl. Ko/utorgHoe COCTOsIHYE BelljeCTBa.

9. IToBepXHOCTHBIE SIBJIEHUS U a/|COPOLHSL.

10. MukporeTeporeHHble CUCTEMBI.

11. [TonyyeHue AUCIIEPCHBIX CUCTEM U UX OUMCTKA.

12. MonekynsipHO-KUHeTUYEeCKHe U ONTUYeCKre CBOKWCTBA BbICOKOJMCIIEPCHBIX CUCTEM.
13. DnekTprueckure CBOMCTBA BbICOKOAWCIIEPCHBIX CACTEM.

14. Crabunu3auys U KoaryssiLus KOJIJIOUAHbBIX CUCTeM.

MeTOAI/I‘-IECKI/Ie MaTepudJibl, Orpeessdroiie rpoueaypy oeHMBaHHUA KOHCITIEKTa

OmnucaHue MeTOAWKU OLIeHWBaHUS: TIPU OLIeHKe HalMcaHusl CTYeHTOM KOHCIeKTa MaKCUMasbHOoe
BHHMaHUe CjiefiyeT yesTh CelyIoIIUM aclieKTaM: HaCKO/IbKO TIOJTHO B PACKPBITO COJiepKaHue
Marepuasa, YeTKO U MPaBUILHO JiaHbI OTIpe/ie/ieHus], paCcKpbITO CojiepyKaHue TIOHSITH; BepHO
WCTI0/Tb30BaHbl HayUHbIe TEPMUHBI; JeMOHCTPUPYIOTCS BbICOKHMI YPOBEHb YMeHHsl OTlepHpOBaTh
HayUHBIMHU KaTeropusiM U MOHSATUSIMU, aHA/TM3UPOBAaTh TeOPeTUUeCKYHO U MPAKTUYeCKy0 WH(POPMaLHIo;
00BbeM TeKCTa ONTUMa/IbHBIN; JIOTHUeCKOe TIOCTPOeHUe U CBI3HOCThb TeKCTa, MOJIHOTA U ITyOrHa
W3/I0)KeHUs MaTepuasa (HaJinuue KIHUeBbIX TOJI0KeHUM, MbIC/Iel), BU3yaau3alus MHGOopMaLuy Kak
pe3ysbTar ee 00pabOTKY (Tab/MILIbI, CXeMbI, pUCYHKH), 0opMiieHre (aKKYPaTHOCTh, COOMIOieHre
CTPYKTYpbl OPUTHHAA).

Kpurepuu oueHku (B 6a/1ax) (70/DKHBI CTPOTO COOTBETCTBOBATh PEUTHHT TJIAHY 110 MaKC. U MUH.
KO/IN4Y. GasijioB ¥ TOMBKO /IJIS1 TeX, KTO YUHUTCS C UCTIO/Ib30BaHUEM MOJY/IbHO-PEUTUHTOBOW CUCTEMBI
00y4eHUs ¥ OLIEHKU yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 6aJiJIoB OL|eHHMBAIOTCSl KOHCIIEKTHI, COZIepyKaHre KOTOPhIX OCHOBAaHO Ha ITyOOKOM M BCECTOPOHHEM
3HAHWM TeMbl, U3yUeHHOW JIUTePaTyPhl, U3/I0KEHO JIOTUYHO, apTYMEHTHPOBAHO U B TIOJTHOM 00beMe.
OCHOBHBI€ TIOHSITHS, BEIBO/[bI M 0000111eHMsT COPMY/TMPOBAHBI yOeAUTEeEHO U JOKa3aTelbHO. TI0JTHO
PACKPBITO CofiepKaHue MaTeprasia; UeTKO M MPaBUILHO JjaHbl OTIpeZiesieHusi, PaCKpbITO COZlep>KaHre
TIOHSITHI; BEPHO UCII0/Ib30BaHbl HayYHbIe TePMUHbI; 1eMOHCTPUPYIOTCS BbICOKUM yPOBEHb YMeHUsI
OTepupOBaTh HayYHbIMU KaTeropusiMu, aHaIM3UpoBaTh MH(GOPMALIUIO, B/laZieHre HaBbIKaMu
TIPaKTUUeCKOU iesITelTlbHOCTH; 00beM TeKCTa ONTHUMa/IbHBIN, TEKCT MOCTPOEH JIOTUYHO U
TI0C/Ie/IOBaTe/IbHO, MaTepyas paCCMOTPEH TOJ/THO U ITTyOOKO (Ha/mure K/TF0UeBbIX TIOJIOXKEeHHUM, MBICTIel),
WCIIO/TB3YIOTCS 3/IEMEHThI BU3yai3aliis MHPOPMaLUU Kak pe3y/bTar ee 00pab0OTKU (TabULbl, CXEMBI,
PUCYHKH), ohopM/ieHe akKypaTHOe.

— Ha 4 6Gasisia OLIEHUBAIOTCSI KOHCITEKThI, B KOTOPBIX PAaCKPBITO OCHOBHOE CO/lepKaHHe MaTeprasa; B
OCHOBHOM TPaBUJ/IbHO JaHbI OTIpe/ie/ieHysl IOHSITUM U UCT0/Ib30BaHbl HayuHble TEPMUHBI; HO B
oripe/ieJieHUU TIOHSATHUH []0My1l{eHbl HETOYHOCTH, UMEIOTCS He3HauuTe/IbHble HapylLleHus B
TI0C/Ie/IOBATe/IbHOCTH U3/I0XKEHHST; HeOO/IbIIe HeJ0CTaTKU TIPH MCII0/Thb30BaHUH HayYHBIX TEPMHUHOB,;
00BbeM TeKCTa ONTHUMaJTbHBIHN, TEKCT MOCTPOEH JIOTUYHO, K/TFOUEBbIe TI0JI0XKEHHSI He BCE BbIe/IeHbI
JI0OCTaTOYHO 4eTKO, ohopM/ieHHe aKKypaTHOe.

— Ha 3 GaJisia OLIeHWBAIOTCS KOHCIIEKTBI, B KOTOPBIX OTPa’keHO, TOJILKO OCHOBHOE, HO
HeToc/ieZioBaTe/IbHOe COoZlep>KaHKe MaTepuara; orpe/e/ieHus TIOHSITUI Hel0CTaTOYHO UeTKUe; yPOBeHb
yMeHUsI ONlepyupOBaTh HAyUYHbIMU KaTeropusiMU, aHa/TM3UpOBaTh MH(POPMAL|IO HeBLICOKWH, HabMHOa0TCs
nipo0esibl U HETOUHOCTH; UMEIOTCSI 3HAUMTe IbHbIe TPOo0esTbl B U3/I0KeHUU MaTepuara, BEIBOAbI C1abo
apryMeHTHPOBaHbI, B COZlepXKaHUH JOMYIIeHbl TeopeThyeckre omruoku. OObeM TeKcTa oueHb HebOobIIOoH
WM HaoOOPOT TpeBbIlIaeT TpebyeMblii, K/TF0OUeBbIe M0JI0KEeHHs He Bbl/lesieHbl. VIMeroTCst HefloueThl B
oopMIeHUHN.

— Ha 1-2 6Gasisia OIleHHMBAIOTCS KOHCITEKTBI, B KOTOPBIX He U3/I0XKeHO OCHOBHOE COZiep>KaHHe MaTepHualia,
u3noKeHue (hparMeHTapHOe, He TI0C/Ie/|oBaTe/IbHOE; OTIpe/ie/ieHusl TOHATUN He YeTKUe; ypOBeHb YMeHHUsI
OTepupOBaTh HayYHbIMU KaTeropusiMu, aHaIM3MpoBaTh UH(POPMaLIUIO, BjlaleHrs HaBbIKaMu1
TIPaKTUUeCKOU ZiessTelTbHOCTU OueHb HU3KUM. VIMetoTcsi He[joueThbl B 0pOpMIIeHHH.
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JMuddepeHuypoBaHHbIH 3aueT

[TpumepHbIe BONPOCHI K Ar(3aueTy, 2 Kypc / 4 cemecTp

1.

o1k W

®

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.

22.

OcHOBHOe ypaBHEHUE MOJeKY/IIpHO-KUHeTHYeCKOW TeopuH. PacripesiesieHrie MoJieKyJ1 Mo
CKOPOCTSIM Y SHEPIUsIM.

[TpenmeT (pu3nueckor XMMHUY, ee UCTOPUS U 3HaueHue. YpaBHeHHe MeH/eneeBa — KialinepoHa.
[TapumanbHOe faBieHve rasa.

[TepBoe Hauano TepMogMHAMUKU. PaboTa paciivpeHus KzeasbHOro rasa.

TepmoaMHaMUKa, ee OCHOBHBIE ITOHATHS.

3akoH I'ecca, ero ciieicTBusi. TerioThl (3HTa/BITMK) 00pa30BaHUsI BellleCTB, pacueThl C UX
VICTI0/Tb30BaHUEM.

TernioBol 3 peKT (3HTaNbNNS) peakliu, ero 3aBUCUMOCTb OT Pa3/IMYHbIX (PAKTOPOB. 3aKOH
Kupxrodda.

BTopoii 3akoH TepMOJMHAMUKY U €ro pa3/vuHble (POPMY/IMPOBKU. DHTPONKS. YpaBHEHHe BTOPOrO
Hayasia TepMOJMHAMHKH /1711 0OpaTUMbIX M HEOOpPAaTUMBIX TPOL{ECCOB.

Teopema Kapho - Knaysuyca.

YpaBHenue 'mn66ca — I'enbmrosibija. CBOWCTBA TePMOAMHAMUYECKUX TTOTEHI[Ha/IOB. Pa3muuHbie
(hopMbI 3aMKCH yC/I0BUIM TEPMOJUHAMUUECKOTO paBHOBeCHs. XUMUYECKWUW TTOTeHLUal.
PacTBOpBI pas/iMuHbIX K/1accoB. JlaBieHue HaChILeHHOTO Mapa XUAKUX pacTBOpPOB. 3aKOH Paynd u
3aKoH ['eHpH.

KosratviBHble CBOWCTBa pacTBOPOB. XMMHUeCKUU ITOTeHIIMa/l KOMIIOHEeHTa B pacTBope. Metoz,
akTuBHOCTeN. TepMoguHaMUueckas Kiaccu(rKalys pacTBOPOB.

da3oBblie paBHOBecHs. [ToHsiTHE (a3bl, KOMIIOHEHTa, cTerneHyd cBobozel. [IpaBumo ¢a3 'mbbca u
€ro BBIBO/,.

da30Bble paBHOBECHS B OJHOKOMIIOHEHTHBIX CUCTeMax. YpaBHeHHe KnanelipoHa — Kiaysnyca.
[uarpaMmbl COCTOSIHUSI BO/IbI, Cephbl, pocdopa u yriepoaa.

da30Bble PABHOBECHS B JBYXKOMIIOHEHTHBIX CUCTeMax. PaBHOBecHe KUJKOCTS - I1ap B
JByXKOMIIOHEHTHBIX CUCTeMax. A3e0TpOIIHbIe CMeCH.

XuMHUecKoe paBHOBecHe. BbIBO/ yC/I0BUSI XMMUUeCKOT0 paBHOBecuUs1. MI3otepma BanTt-T'odda.
Vi3meHeHue sHeprun ['166ca v sHepruu ['eibMrosblia Py XUMUUeCKOW peaklui. XUMHUYeCcKoe
CPOZCTBO.

3akoH felicTBusi Macc. KoHcTaHTa paBHOBecHsi. YpaBHeHHe W300apbl U U30X0PbI peaKi[|u.
Ab6copbioHHOe paBHOBecue. SIBeHus afacopbrun. Buzbl agcopbiyu. AcopOiys U3 pacTBOPOB
Y Ta30BOM (ha3bl.

W3orepmbl 11 n300apsl afgcopbuyu. YpaBHeHre JIeHrMIopa, ero TepMoArHAMUYeCKU BBIBOZ, U
yCJI0BUSI IPUMEHUMOCTH. YpaBHeHUe ['eHpu.

MexaHunueckoe onvcaHve MOJIeKY/IsIpHOU cucTeMbl. @yHKIMA pacnpeeneHrs Makcseria -
bonbumana. Ee vcriosib3oBaHue /17151 BBIUMC/IEHWSI CPEJHUX CKOPOCTEM U SHEPTUi MOJIEKY/l B
U/lea/IbHBIX rasax.

Craructryeckue cpefjHue 3HaYeHUs] MaKpOCKOIMUeCKUX BeIMurH. Metog siueek bonbimaHa.
OcHOBHBIe MOCTY/aThl CTATUCTUYECKOW TepMOAWHAaMUKNA. CTaTUCTUYeCKHe BhIPaKeHUs [i/Is
OCHOBHBIX TEPMOJMHAMUYeCKUX (PYHKI[UI — BHyTPeHHel SHepruu, SHTPONUH.

CratucThueckasl TepMOJJMHAMUKa peasibHbIX CUCTeM. KOH(pUrypaljMoHHbIN UHTerpast st
peanbHoro rasa. Meroz ¥Ypcesnna-Maiiepa. CTaTUCTHYeCKOe paCCMOTPeHre BUPUA/IbHOTO
ypaBHeHUs. ToueuHble fedeKTbl KpUCTaJIMUeCKUX pelleToK. HecrexromeTpuueckre coeiiHeHNS
Y MX TepMOJJMHaMHUuUeCKoe OIM1CaHue.

[TpumepHbIe BONpOCHI K Ard3aueTy, 3 Kypc / 5 cemecTp
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1. OcHOBHBIe NOHATHS XMMHUUEeCKOU KMHeTUKU. OrpesiesieHre CKOPOCTHU peakly. KrHeTnueckum
3aKOH JIeHiCTBUsI MaccC U 00/1aCTh ero MpUMeHUMOCTH. [1opsjok peakiuu. KuHeThueckue KpUBhIe.
MonekynsipHOCTb 371eMeHTapHbIX peakliiid. ABToKaranus. [lapanienbHble U rocnefoBaTelbHbIe
peakLuu.

2. YpaBnenue Muxasnuca-MeHT3H. LlenHble peakiuu. IloayocTpos BociameHeHus. Peakijuu B
TIOTOKe.

3. 3aBHUCHMMOCTb KOHCTAHTHI CKOPDOCTH XMMHWUECKOW peakLiy OT TemIlepaTypbl. YpaBHeHue
Appenunyca. OnbITHas SHeprusi akTUBaLUK.

4. ®doroxumuyeckue peakuu. [IpuHimun @panka-KosgoHa. @oToxvMUYeCcKue akTUBHbIE YaCTHULIBI.
OKCHMepbl, SKCUILJIEKChI M MX CBOMCTBAa. KBAaHTOBBIN BbIX0[. 3aKOH (hOTOXUMHUYECKOH
9KBHUBAJIEHTHOCTH JiHIITelHa. 3akoH Jlambepra-bepa. Cxema llITepra-donmepa.

5. Ormpenenenue kartanu3sa. OO6Ie MPUHIUIBI KaTasir3a. [oMoreHHbIH KaTtanu3. KuciotHo-
OCHOBHOM Kartasus. ['eTeporenHsiii Karanu3. @epMeHTaTUBHbIN KaTaln3.

6. Teopusi pacTBOPOB 3/IEKTPOJIUTOB. DeKTPONPOBOAHOCTh. Iuddy3us. Pa3Burue ripeacTaBieHU o
crpoeHnu pactBopoB 3sektponutoB (T. ['porryc, M. ®apazeii, C. Appennyc, 1.A. KabnykoB).
OcHOBHBIe MO/I0KeHUs1 TeOpuM AppeHuyca. VIoH-AUIo/IbHOe B3aMO/|eHCTBUE KaK OCHOBHOE
yCJIOBYE YCTOMUMBOCTH PaCTBOPOB 3/1EKTPOJIUTOB.

7. TloHsiTHS CpeiHel aKTHBHOCTH U CpefiHero Ko3(duieHTa akTUBHOCTU. [ToTeHI[Man MOHHOM
atMocepsl. @opmysna HepHcra - OliHiuTeiHa. [rddy3rMoHHbIN TOTeHLMal. YieabHas U
5KBHBaJIEHTHAs! 371eKTPONPOBOAHOCTb. [10B)KHOCTH MOHOB Y 3ak0H Kosbpayiia.

8. 3IC u TepMOAMHAMYKA JIEKTPOXUMHUUECKUX LieTlel. YCI0BUS 3JIeKTPOXUMHUUECKOTO PaBHOBECHsI
Ha rpaHuliax paszena a3 u B ssekTpoxumuuecko ternu. Cesizb JIC co cBoboHOM IHeprueit
I'nb6ca.

9. TloHsATHe 3/1€eKTPOAHOrO NoTeHMana. Knaccudukarus s7eKTposioB U 37IeKTPOXMMUYECKHX LieTlel.
[IBOVHOM 3/1€KTPUYeCKUN C/I0W. [IBOMHOU /IeKTPUYeCKUM CJIOU U €0 POJib B KUHETHKe
JIeKTPOAHBIX MPOLIeCCOB.

10. KuHeTuKa 3/1eKTPOAHBIX IpoLieccoB. [II0THOCTBL TOKA KaK Mepa CKOPOCTH 3/IeKTPOJHOI'0
TipoLiecca; IoJisipy3aLus 3/1eKTPO/OB.

11. Crapuu anektpogHoro npouecca. Tok oOMeHa 1 TiepeHanpsbkeHHe.

12. DnekTpokaranu3. ComnpspkeHHbIe peaklivy B 3/1eKTPOXUMHUECKON TeOprUr KOPPO3HUHU.

13. CoBpemeHHbIe TUIIBI 3/IEKTPOXUMHUYECKUX UCTOUHUKOB TOKA U TOTVIMBHBIX 3/IEMEHTOB.

MeToauueckre MaTepuaibl, Orpe/esisitolye MpoLefypy OlleHuBaHus Aud@epeHLIMPOBaHHOIO 3a4yeTa

Kpurepusimu oLjeHUBaHUS SIB/ISIOTCS 0asibl, KOTOpbIE BBICTABJISIOTCS 3a BH/bI eATETbHOCTH (OL[eHOYHbIe
Cpe/CTBa) 10 UTOTaM M3yueHus1 MoAy/el (pa3fenoB AUCLIUILIMHGIL), [IepeUrCIeHHbIX B PEUTUHT-TI/IaHe
JVICLIUTIIMHBL: TeKYILUI KOHTPO/Ib — MakcuMyM 50 6asioB; pyOesKHBbIN KOHTPOJTb — MakcuMyM 50 6asios,
TIOOLIPUTE/TbHBIE OasTbl — MakcuMyM 10.

ITpu onjeHKe OTBeTa Ha 3a4eTe MaKCMMa/bHOe BHUMaHUe JI0JDKHO YZe/IAThCS TOMY, HACKO/IBKO TI0JTHO
PacKpBITO CoZlepyKaHue MaTepyalia, YeTKO U IPaBUWIBLHO [jaHbl OIlpeie/ieHus], PaCKpbITO COAepyKaHue
TIOHATHHN, BEPHO JIA UCII0/Ib30BaHbl HAy4YHbIe TEPMUHbI, HACKOJILKO OTBET CaMOCTOSATe/IbHbIN,
WCTI0/Ib30BaHbl JIM paHee MpUoOpeTeHHbIe 3HaHUS, PACKPBITHI JIM PACKPBITHI TPUYMHHO-C/IeJCTBeHHbIe
CB$131, HACKOJIBKO BBICOKWI YPOBEHb YMEHUsI OIlePUPOBaHUs HAyUYHbIMU KaTeropusiMy, aHasivsa
vH(pOopMaluH, B/laZleHHs HaBbIKaMU NPaKTUUYeCKOW JesITe/IbHOCTH.

Kpurepuu onenku (B 6a/1ax):

- 25-30 6a//10B BBLICTaBJISIETCS CTYAEHTY, €CJIN CTY/EHT /iaj MOJHbIe, pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEeMOHCTPUPOBA 3HaHHUe (YHKIIMOHATbHBIX BO3MOYKHOCTEH,
TePMHUHOJIOTYUU, OCHOBHBIX 3/IeMEHTOB, yMeHVe IIPUMEHSTh TeopeThUYeCK1e 3HaHUs [PY BbITIOJIHEHUU
NpakTUUeCcKHx 3ajaHuil. CTyzeHT 6e3 3aTpyJHeHUI OTBETU/I Ha BCe /IOTIO/THUTE/IbHbIE BOTIPOCHL.
[TpakTUyeckast YaCTb pabOThI BLITMO/THEHA ITOJTHOCTBIO 0€3 HETOUHOCTeH U OIIMOO0K;

- 17-24 6a/1/10B BBICTAB/ISIETCS CTYIEHTY, €C/IM CTYZ€HT PACKPhLT B OCHOBHOM TeOpeTHYeCKHe BOTIPOCHI,
OJJHAaKO JIOMYyLl{eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATHI. [Ipy oTBeTe Ha JONONMHUTETbHbIE
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BOIIPOCHI /IOMyI1[eHbI HeOobIie HeTOYHOCTH. [1py BBINIOTHEHNY TIPAKTHYeCKOM YacTy paboThl
JIOTTy11[eHbl HecyllleCTBeHHbIe OINOKY;

- 10-16 GanIoB BHICTAB/SIETCS CTYJEHTY, €C/IA TIPH OTBETe Ha TeOPeTUUYEeCKHe BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPAJal0T 3aMeTHBIMH U3bssHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTrueckre BOIIPOCHI B L[e/IOM U3/I0KeHBbI JOCTaTOUHO, HO C IIPOIyCKamMu Marepuasa. Mimerorcs
NPUHLIMIIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOEHHsI OTBeTa Ha Bonpoc. CTyZeHT He perus 3a/iauy Wi Ipu
pellieHUH AOMyIeHbl rpyObie OMOKHY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/I€HTY, €C/T OTBET Ha TeOpPeTHUeCKHe BOTIPOCHI CBU/IETEbCTBYET O
HEerIOHMMaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeToz10B. O6Hapy K1BaeTCst
OTCYTCTBHe HaBBIKOB ITIPUMEHEHHs] TeOpPeTUYeCKMX 3HAHWW TIPU BBITIOJTHEHUU NTPAKTUYeCKUX 3a/JaHuM.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH [IOTIOJIHUTE/IbHBIN BOTIPOC.

[MepeBog orjeHku 13 100-6a/11bHOM B ueTbipexba/uIbHYO MPOMU3BOJUTCS CIeyIOLUM 0bpa3oM:
- ot/uHO — 0T 80 10 110 6astoB (Bk/IrOUast 10 moolpuTe/ibHBIX OaiioB);

- xopoiiio — oT 60 10 79 6anios;

- YIOBIETBOPUTENILHO — OT 45 710 59 6asios;

- HeY/I0B/IETBOPUTE/ILHO — MeHee 45 6asoB.

9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /Jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLn. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KapeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas1 AUCLUTUIMHA, opMa oOyueHus], HarpaB/ieHre U MPodU/b MOJTOTOBKHY, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTrueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keic-3a/jaHue).

[TprmepHbIe BONPOCHI K 3K3aMeHY, 3 Kypc / 6 cemecTp

1. Tlpenmert, 3azauu ¥ MeTO/bI (PH3UUECKOW M KO/UIOMAHOM XUMUU. OCHOBHBIE 3Tarbl pa3BUTHS
¢u3nueckoit xuMun. Posib 0TeyeCTBEHHBIX U 3apy0eKHbIX YUeHBIX B Pa3BUTHU (PU3HUECKON U
KOJIJIOUTHOM XUMUM.

2. Xumnueckas TepMofMHaMuKa. OCHOBHBIE ITOHATHSI CUCTEMBI: U30/IMPOBaHHbIe, OTKPBITHIE,
3aKkpbIThle. CocTossHUe cUCTeMbl. DYHKIMH COCTOSAHUS. [IpolLjecchl: paBHOBeCHEIe,
HepaBHOBECHBIe, 0OpaThMble. BHyTpeHHsIsl SHeprust CHCTeMbl, paboTa, TerioTa SHTa/IbIS.

3. 3akoHbI TepMOAUHAMUKHU. 1-U 3aKOH TepMOAUHAMUKK. POPMYITMPOBKY U MareMaThuecKoe
BbIpa)KeHHe 1-ro 3aKoHa TepMOJMHaMUKH, TernioBble 3()(eKThbl peakLiiy NPy MOCTOSTHHOM
JlaB/IeHUU U TIOCTOSTHHOM 00BbeMe.

4. 3axkoH ['ecca. Tepmoxumuueckoe ypasHeHue. TpeyronbHuk ['ecca. CriepctBus U3 3akoHa l'ecca.

BbIuricsieHre TeTI0ThI peakivy Mo CTaHJapTHBIM TeryioTaM obpa3oBaHusi U cropaHusi. TerioBble

3(peKTbl HelTpaau3aLy, paCTBOPEeHKs, TH/ipaTaLum.

3aBUCHMOCTb TEMJIOBBIX 3(PPeKTOB peakliy OT TemrepaTypbl. 3akoH Kupxroda.

Teri0eMKOCTb peareHTOB Y NPO/yKTOB.

7. Bropotii 3akoH TepMoivHaMUKKU. O6paTrMbie U HeoOpaTUMbIe B TePMOJUHAMUYECKOM CMbICTIe
nporjeccel. POpMYIMPOBKY M MaTeMaThueCKHe BbIDaKeHHsI BTOPOI'O 3aKOHA TePMOJMHAMUKHU.
MakcumanbHo rosesHast pabora.

8. DHTponus - QyHKLUS COCTOSTHUS CUCTeMbl. VI3MeHeHre SHTPOITMU B M30/IMPOBAHHBIX CUCTEMaXx.
Pacuer sHTpONMY B M30TepMUYECKHUX U HEM30TEePMUUeCKUX IpoLjeccax.

9. CratucTtryeckyy xapakTep BTOPOro 3aKOHa TePMOAVHAMUKU. BeposATHOCTE COCTOSIHUS CUCTeMBI U
CaMOIIPOM3BOJILHOCTS Iporiecca. CBsi3b SHTPOIUU C BEPOSITHOCTBIO COCTOSIHUSI CUCTEMBI.
®opmyna bonbmana.

10. TpeTuii 3aK0H TepMOJUHAMHUKU. AGcostoTHast SHTporust. CTaHjapTHast SHTponust. M3meHeHue
SHTPONUHU IIPX XMMUYECKHUX Ipolieccax.

SN
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11.

12.
13.
14.

15.

16.

17.
18.
19.

20.

21.

22.
23.

24.

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.

TepmoprHaMyYecKye oTeHIManbl. JHeprus ['enbmronbija v sHeprust ['M66ca v ux CBSI3b C
MaKCHMaJbHO 1osie3Hou paboroii. CTaHjapTHbIe N300apHO-M30TepMUYecKUe ToTeHLUabI.
Cnoco6s! BerurcsieHust 3Hepruu ['nb6ca v sHeprun ['enbMrosisiia.

V3meHeHue sHeprun ['n66ca v sHepruu ['enbMronblia B CaMONPOU3BOIBbHBIX TIPOLIeCCaXx.
XuMuyeCckuy noreHnuan. TepMoarHaMuuecKasl aKTUBHOCTb BellleCTBa.

TepMoaMHaMUKa XMMUYeCKOr0 paBHOBeCUsl. KOHCTaHThI XMMUUeCKOr0 PaBHOBECHUS [I/IS1
T'OMOTeHHOTO 1 TeTePOreHHOT0 XUMHUeCKOro Tporiecca. CriocoOb! BbIpaKeHHUs] KOHCTAHTbI
XUMHYEeCKOI0 paBHOBECHSI.

V30Tepmbl XMMUUeCKOTO paBHOBecHsl. Ee BbIBOZ ¥ aHanmM3 /1J1s1 OLIeHKU HarlpaB/IeHHOCTH
CaMOIIPOM3BOJILHOIO XMMUYeCKOro TpoLiecca.

3aBUCUMOCTb KOHCTaHTbl XMMMUECKOIO PaBHOBeCHsI OT TeMIlepaTypbl. BeiBoz 1 ananus
ypaBHeHUsI U300apbl U M30X0pbl XUMUUEeCKOHN peakiuu. V306apa 1 n30xopa XUMUUECKOH peakL[uu
KaK Ko/IM4yeCTBeHHOe BblpakeHue npuHLuna Jle Illaresnse-bpayHa.

PacueT KOHCTaHTbl XUMHUECKOT0 PaBHOBECHSsI C TIOMOIIIbIO CITPABOUHBIX TabJTHLI.

CBsA3b KOHCTaHTBI XIMUUYECKOIO PABHOBECHS C BeJIMUMHOU cTaHzapTHOU O/ C.

OcHoBHbIe NOHATUSA: (ha3a, KOMIIOHEHT, He3aBUCHMbIM KOMIIOHEHT, cructeMa. CucTeMbl
rOMOTeHHble U reTeporeHHble. ©a3oBble NpeBpallleHrst 1 PABHOBECHS: II/IaB/IeHNe,
KpUCTa/l/IM3aLys, ucrapeHue, KoH/leHcalys, a/lJIoTPoIHbIe repexozbl. Knaccudukanys
reTepOreHHbIX CACTEM.

da3oBbie paBHOBecus. [TpaBuso ¢a3 ['nb6ca (BriBog U aHanu3). [IporHo3vpoBaHue (ha3oBbIX
1epexo/ioB.

YcnoBue paBHOBeCHSI YUCTOTO BelljeCTBa B IBYyX (pa3ax 0JHOKOMIIOHEHTHOM TeTepOreHHON
cuctembl. YpaBHeHre Knalinepona-Knaysuyca /1 $a30BbIX 1epexo/j0B B KOHJeHCHPOBaHHOM
COCTOSIHUU.

YpaBnaenue Knaiinepona-Kay3uyca asist pa3oBbIX 1iepexo/joB € yuacTreM napoobpasHoi ¢assl.
[uarpamma cocTtosiHusl. [luarpaMMa COCTOSIHUSI OZHOKOMITOHEHTHOM CUCTeMbl. AHaIu3
JarpaMMBbl.

JIByXKOMITOHEHTHbIe TBep/ible chucTeMbl. /lnarpaMma niaaBKocTy. TepMuueckuii aHanu3. KpriBbie
OXJIaXKieH!s1. AHa/INU3 JarpaMM IU1aBKOCTH.

[uarpaMma I1aBKOCTH JJByXKOMITOHEHTHBIX CUCTeM C 0Opa30BaHHeM XUMHUUeCKHUX COeJUHeHUH.
JIByXKOMITOHEHTHbIEe XKUZKHUe CUCTeMBbl. VieanbHble U peajibHble CUCTeMbl. 3aKOH Paysis. Turel
JivarpaMm: /iaBjieHue I1apa - COCTaB M TemIieparypa KUIeHus - COCTaB.

[Tepseiii 3akoH KoHoBasoBa. [Teperonka.

A3eorpornHble cMecy. Bropoii 3akoH KoHoBasnoga.

PacTBOpeHue XngkoCcTel B XUAKOCTIX. BepXHss U HWKHSS TeMIlepaTypbl paCTBOPEHUSI.
TpexkommnioHeHTHbIe cucteMbl. MeTtog ['i66ca u Po3ebyma.

Pacnipesienienye BelljecTBa Mexay AByMs (asamu. KosdduiveHT pacrpeseneHusl.

3akoH HepHcra-11Iunoga.

OKcTpakus. PacueT o/ (Macchl) 3KCTparvupoBaHHOIO BelleCTBa.

KonnvratvBHbIe CBOWCTBa PACTBOPOB HE3J/IEKTPOIMTOB: OTHOCUTE/ILHOE TIOHV)KEHUE JIaB/IeHus
rapa paCTBOPMTeJISl HaJl PaCTBOPOM, MOHW)KeHHe TeMIlepaTypbl 3aMep3aHus], TIOBbIIIeHNe
TeMIlepaTypbl KUIIeHHsl, 0CMOC.

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKUA P®
SOENEPAJIBHOE 'OCYJAPCTBEHHOE BHOIPDKETHOE
OBPA3OBATEJIBHOE YUPEXXIEHWE BBICIIEI'O OBPASOBAHUA
«YOVIMCKINI YHUBEPCUTET HAYKU U TEXHOJIOT MI1»
BUPCKII ®UTNAJI YYHuUT
Kadenpa 6uonoruu, 3Ko0ruu ¥ XuMuu

ducuuninHa: dusnueckast U KO/UIougHas Kypcoseie 5k3amensr 20__-20__ .
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XUMUS Hanpasnenue 04.03.01 Xumusa BO
OYHO-3a0uHasi popma oOyueHust [Tpoduns: Hedrexumus u xumuueckas
3 Kypc 6 cemecTp TeXHOJIOTUS

IK3aMeHaIrMoHHbIH OuteT Ne 1

1. Xumunueckasi TepmoguHaMyka. OCHOBHBIEe TIOHATHUSI CUCTEeMBI: U30/IMPOBaHHbIe, OTKPBITHIE,
3aKkpbIThie. CocTosgHUe CUCTeMbl. DYHKIUU COCTOAHUA. [IpoLjecchl: paBHOBeCHBIE,
HepaBHOBeCHBIe, 00paTHMble. BHYTpeHHsIsl 3HeprHsi CUCTeMBbI, paboTa, TerioTa HTa/IbINS.

2. OcCHOBHBbIe NIOHATUS: (pa3a, KOMIIOHEHT, He3aBUCUMBbII KOMITIOHEHT, cucTema. CHucTeMbl
rOMOTreHHbIe U reteporeHHsle. Ma3oBble MpeBpalieHus U PaBHOBECHS: [1/IaB/leHue,
KpUCTa//IM3aLus, ncrapeHue, KOHeHcalys, alJoTponHble nepexofsl. Knaccudukanys
reTeporeHHbIX CUCTEM.

3. Pemmts Kelic-3asauy

[ara yTBep)XaeHus: __._ . 3apeayroiuii Kadeapoi

METOAI/I‘JGCKI/IE‘ MdaTepudJibl, OIpeaesdronre rpoueaypy oLeHrHBaHWsA OTBETA Ha 3K3dMeHe

KputepusiMu OlleHUBaHUS SIBJISIFOTCS Oa/I/Ibl, KOTOPhIE BBICTABJISIOTCS 3@ BU/IbI ZIEITE/TBHOCTH (OLIEHOUHBIE
Cpe/iCTBa) TI0 UTOTaM U3yueHUst Mofysiel (pa3/enoB AUCILUIITAHBI), TIePeUHCIeHHBIX B PEUTHHT-T/IaHe
JVICLIUTITMHBL: TEKYIUH KOHTPOJIb — MakcuMyM 40 6as10B; pybesKHBIH KOHTPOJTE — MakcuMyM 30 06asuios,
TIOOILPUTeTbHBIe Oasiibl — MakcumyMm 10.

ITpu orjeHKe OTBeTa Ha FK3aMeHe MaKCUMajlbHOe BHUMaHHe J0/DKHO YAeNAThCS TOMY, HACKOJTBKO TTOJTHO
PACKpPBITO COZiep>KaHHe MaTepHasia, YeTKO U TIPaBU/IbHO JlaHbl OTIpeZie/ieH s, PACKPBITO COZlep>KaHue
TIOHSITHH, BEPHO JIU UCII0/Ib30BaHblI HayUHbIe TEPMHHBI, HACKOJILKO OTBET CAMOCTOSITE/TbHBIMH,
WCTI0/Tb30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHUSI, PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeICTBEHHbIE
CBSI31, HACKOJIbKO BBICOKHI YPOBEHb YMEHHUsT OTIEPUPOBAHUS HAyUHBIMHM KaTerOpPUsIMU, aHa/I3a
uH(OPMaILUH, Bla/IeHHs] HaBbIKaMHU TIPAKTHUe CKOW eI TeTbHOCTH.

Kpurepuu ouenku (B 6a/1ax):

- 25-30 6a//10B BBICTABJISIETCS CTY/IEHTY, €C/IU CTYZeHT Jia/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCE
TeopeTHUeCKHe BOTIPOCHI O1ieTa, IPOAEMOHCTPUPOBAJ 3HaHHUe (YHKIIMOHATBHBIX BO3MOXKHOCTEH,
TE€PMUHOJIOTHUH, OCHOBHBIX 3/IEMEHTOB, YMeHHe TIPUMEeHSITh TeopeThyeCKre 3HaHUS TIPU BBITIOJTHEHUN
TIpaKTUUeCKHX 3a/aHuii. CTyzeHT 6e3 3aTpyJHeHUI OTBETU/T Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCHI.
[TpakTHUeckKasi YaCTh paOOThI BHITIOJTHEHA MTOJIHOCTBIO 0€3 HETOUHOCTEM U OIIHOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTY/IeHT PaCKPbLT B OCHOBHOM TEOPeTHUeCKHe BOTIPOCHI,
OZTHAKO JIOTyII[eHbl HETOYHOCTH B OTIpe/le/IeHUH OCHOBHBIX TIOHATHN. [Ipy OTBeTe Ha [JOTIO/THUTE TbHbIE
BOMPOCHI JIOMYIIleHbl HeOOIbIIe HETOUHOCTH. [1pY BBITTOJTHEHUH TIPAKTHU€eCKOM YaCTH paboThI
JOTyI1[eHbl HeCyllleCTBeHHbIe OINOKHY;

- 10-16 6ansIoB BBICTABSIETCS CTYAEHTY, €C/TH MIPY OTBeTe Ha TeopeTHUeCcKre BOMPOChI CTYIeHTOM
JIOTTY11[eHO HeCKOJIbKO CYIIIeCTBEHHBIX OIMOOK B TOJIKOBAHHUW OCHOBHBIX TIOHSITHH. JIOTHKa U MOTHOTa
OTBeTa CTPAJal0T 3aMeTHBIMHU U3bsTHAMH. 3aMeTHbI MPOOe/Tbl B 3HAHUM OCHOBHBIX METOZIOB.
TeopeTruecKre BOMIPOCHI B 1[€JI0M U3/I0’KEHBI I0CTAaTOYHO, HO C TIPOIyCKaMH MaTepuasa. ViMeroTcs
TIPUHIUIHA/IBHBIE OIIMOKHU B JIOTHKE MTOCTPOEHHs OTBeTa Ha Borpoc. CTy[eHT He Pellu 3aiauy WIH MPH
pellieHHH JOMYyIIeHbl rpyObie OIMOKMY;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/TH OTBET Ha TeOPeTHUeCKHe BOTIPOChI CBU/IETETbCTBYET O
HEeTNIOHUMAaHWU U KpaiiHe HeroJIHOM 3HaHWM OCHOBHBIX MOHSTHN U MeTozioB. OOHApY>K1BaeTCst
OTCYTCTBHE HAaBBLIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUU MPH BLITIOIHEHUM TTPAKTUUYECKUX 3a/laHUH.
CTygeHT He CMOT OTBETUTh HU Ha OfIVH JIOTIOTHATE/IbHBINA BOTIPOC.

[MepeBog orjeHKH U3 100-6a/11bHOM B UeThIpeXOa/UTbHYHO TPOU3BOJUTCS CIeYIOLUM 0Opa3oM:
- oT/iuHO — 0T 80 10 110 6as10B (BK/IrOUast 10 MoOIpUTE/TBLHBIX Oa/lioB);
- xoporto — oT 60 10 79 6amnos;
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- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;
- HeY/IOB/IeTBOPUTE/IbHO — MeHee 45 0asoB.

1. YueOHO-MeTOHUeCcKOe U HH(OPMALMOHHOE 00ecreueHne JUCIUTIHHBI
5.1. IlepeueHb OCHOBHOM U AOTIO/THUTE/ILHON y4eOHO TUTepaTypbl, HEOOXOAMMOH /I/Isl 0CBOEHHSA
AVCIUILTMHBI
OcHoBHas uTeparypa

1. TecroBble 3aanus 1o HU3NUECKON XUMUH : yueb.-metof. mocobue / A. P. MaxmyToB .— Bupck :
bupI'CIIA, 2011 .— 78 c. — 77 p. 00 k.

2. . ®mnueckas Xxumus [DeKTpoHHbIHN pecypc] : yuebHoe ocobue / b. H. Adanacses, HO. I1.
AxynoBa .— Cankr-IletepOypr : Jlanb, 2021 .— 416¢. — (YuebHuku /s By30B. CrieljaabHast
nuteparypa) .— [IoCTyI K TEKCTY 3/1eKTPOHHOT'O U3, aHUsI BO3MOXKeH uepe3 DJ/1eKTPOHHO-
6ubmoTeuHyto crucremy uzgarenbcTBa "Jlanp" .— ISBN 978-5-8114-1402-4 .—
<URL:https://e.lanbook.com/book/168461>.

3. ®dusnueckas xumus. [loBepXHOCTHbIE SIBJIEHNS U JUCTIEPCHbIE CUCTEMBI [ D/1IeKTPOHHBIN pecypc] :
yueb. mocobue / A. I. MopaueBckuii .— W3g. 2-e, crep. — Cankr-IletepOypr : Jlanb, 2021 .—
160 c. — [ocCTyT K TEKCTy 3/IeKTPOHHOT'O U3/jaHUsi BO3MOYKeH yepe3 DJyIeKTPOHHO-O0UO/TMOTeuHy 0
cucremy usparenscrsa "Jlanp" .— ISBN 978-5-8114-1857-2 .—
<URL:https://e.lJanbook.com/book/168815>.

4. dusnueckast M KO/JIOWIHAS XUMUS : Yueb. A7 cTyz. o6pas. yupexxs. cp.rpod. obpas. , o6yu. 1o
rpymre crer. 2500 "Xumuueckas texHosorus" / B. B. benuk , K. . Kuenckast .— 3-e u3g., crep.
— M. : Akazgemus, 2007 .— 287 c. : un. — (Beiciee npodeccronanbHoe 0Opa3oBaHue) .—
ISBN 978-5-7695-4173-5 : 217 p. 00 k.

5. Komnougnast xumus : yue6. ans 6akanaspos / E. 1. llykun , A. B. Ilepuos, E. A. AmenvHa .—
7-e u3[., uchp. u gorn. — Mocksa : FOpaiit, 2013 .— 444 c. : un. — (bakanaBp. ba3oBslii Kypc) .
— ISBN 978-5-9916-2690-3 : 380 p. 00 k.

JlonosiHUTe/IbHASA TUTepaTypa

1. Xumunueckasi KUHeTHKa [ D1eKTpOHHbIN pecypc] : yueb. mocobue / B. B. Byznanos, T. H. Jlomoga,
B. B. Pri6kun .— Cankr-IletepOypr : Jlanb, 2021 .— 288 c. — (YueOGHUKH /7151 BY30B.
CrnierjuanbHag uTepaTtypa) .— JOCTyIl K TeKCTY 3/IeKTPOHHOI'O U3/laHusl BO3MOXKEH uepe3
OrnekTpoHHO-O6MOMoTeUHyI0 cucTeMy n3zartenbcTBa "Jlanp" .— ISBN 978-5-8114-1542-7 .—
<URL:https://e.lJanbook.com/book/168624>.

2. TIpakTKyM 1O XUMUYeCKOW TepMOJMHaMUKe [ D1eKTpoHHbIHN pecypc] : yueb. mocobue /
bamkupckuii rocyapcrsenssii yHuBepcutet; FO.C. 3umun; U.B. Cadapoga; B.P. XalipyniuHa;
P.H. HacpetrgunHoBa; M1.M. Bopucos; C.JI. Xypcan .— Y@a : PULL Bawl'y, 2012 .— OnekTpoH.
Bepcus red. mybmukanuu .— JloCcTyn BO3MOKeH uepe3 DeKTpoHHY0 6ubmoreky baml'y .—
<URL:https://elib.bashedu.ru/dl/read/Zimin i dr_Praktikum po himicheskoj
termodinamike_up_2012.pdf>.

3. TIpakTuKyM 1O 37€eKTPOXUMHUH [ DNMeKTPOHHBIN pecypc] : yuebHoe nocobue / FO.C. 3umun, .M.
bopucos, C.JI. XypcaH ; bamkupckuii rocyapcTBeHHbI yHUBepcuTeT .— Y da : PUL] baml'y,
2011 .— DsneKTpoH. Bepcus 1ed. my6ukaumy .— [JocTym Bo3MokeH yepe3 DIeKTPOHHYTO
6ubmioteky baml'y .— <URL:https://elib.bashedu.ru/dl/read/Zimin_Borisov_Hursan_Praktikum
po elektrohimii_up_2011.pdf>.

4. OcHoBbl pusnueckoi xumun. Teopus u 3agaun. YacTs I [DneKTpoHHBINM pecypc] : yuebHOe
nocobue / B. B. Epemun, C. 1. Kapros, 1. A. YcneHnckast .— 5-e u3f., nepepa0. u f1om. —
Mockga : JTabopatopust 3HaHui, 2019 .— 625 c. — (YueOHUKY /151 BbICILIEH 11KOIbI) .— [locTyT
K TEKCTY 37IeKTPOHHOTO M3[jaHHsI BO3MOXKEH uepe3 D/IeKTPOHHO-O0MOIMOTeUHYI0 CUCTEMY
u3paresibcTBa "Jlanp" .— ISBN 978-5-00101-633-5 .—
<URL:https://e.lanbook.com/book/116100>.
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5. OcHoBbI ¢usnueckoit xumuu. Teopus u 3agaun. YacTs 2 [SneKTpoHHBIN pecypc] : yuebHOe
noco6ue / B. B. Epemun, C. U. Kapros, U. A. YcrieHckas .— 5-e u3f., iepepa0. u fomn. —
Mockga : JIaboparopwus 3HaHu#, 2019 .— 625 ¢. — (YueOHUKY [1s BBICIIEH 1IKO/BI) .— [locTym
K TEKCTY /IeKTPOHHOTO U3/jaHUs BO3MOXKeH uepe3 D/1eKTPOHHO-OHUOIMOTeUHYI0 CUCTeMY
n3paresibcTBa "Jlanp" .— ISBN 978-5-00101-633-5 .—
<URL:https://e.lJanbook.com/book/116100>.

5.2. [Tepeuennb pecypcoB HHGOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
NMPOrpaMMHOro odecrnieyeHHs, HeOOX0AMMBIX /I/Is1 0CBOEHHS JUCIUII/IUHBI

1. HayuHnas 3nektpoHHas 6ubmmoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHas 6ubMoTeuHasi cucteMa «JIaHb» [D1eKTpoHHBIM pecypc]. — Pexkum mocryma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKas 6ub/ioTeka oHaiiH biblioclub.ru [DnekTponHsIit pecypc]. — Pexkum goctyma:
http://biblioclub.ru/.

4. OnektpoHHas bubmmoreka YYHUT [SnekTpoHHBIN pecypc]. — Pexxum gocTyma:
https://elib.bashedu.ru/.

5. Poccutiickas rocynapctBeHHasi Oubmoteka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmonanbHas anekTpoHHasi 6bubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum focTyna: https://xn--
90ax2c.xn--plai/viewers/.

7. HatmoHanbHas rartdopma OTKpbeITOro oopa3oBaHust npoed.ru [D1eKTpOHHBIHM pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikopTrocTaH [DneKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WHpopmarmoHHO-11paBoBoy noptas ['apaHT.py [OneKTpoHHBIM pecypc]. — Pexxum foctyna: http:/
www.garant.ru/.

IIporpaMmMHoe obecrieueHue

1. ACD/ChemSketch - becninathas nuuensus https://www.acdlabs.com/solutions/academia/

2. Maremarnyeckuii naker Maxima - becriaTHast nuijeH3ust
http://maxima.sourceforge.net/ru/index.html

3. Maremaruueckuii naket Scalib - becriiaTHast iuiieH3us https://www.scilab.org/about/scilab-open-
source-software

4. Office Professional Plus - [TJoroop Ne0301100003620000022 ot 29.06.2020, ToroBop Ne 2159-
[10/2021 ot 15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

5. Windows - Jorosop Ne0301100003620000022 ot 29.06.2020, Jorosop Ne 2159- I10/2021 ot
15.06.2021, JoroBop Ne32110448500 ot 30.07.2021

6. Bpay3ep Google Chrome - becrninatHas yivieH3ust

https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - /lorosop 6/ ot 06.09.2018r.

bpaysep fAnzekc - BecrinatHas nunensus https://yandex.ru/legal/browser_agreement/index.html

Pascalabc, Pascal ABC.NET - BecrisiaTHast iviieH3us https://pascal-abc.ru, http://pascalabc.net

0. ITporpamma 15t 06paboTku siMp crieKTpoB SpinWorks - becriatHast viieH3ust

https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

B Lo

6. Marepua/ibHO-TeXHHUYeCcKasi 0a3a, HeoOxopmMasi Jjisi OCYyIIeCTB/IEHHS 00pa30BaTe/IbHOTr0
npouecca 1o JUCIUNIHHe
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HanmeHoBanue
CrielaIM3upPOBaHHBIX
ayIMTOPU, KAOMHETOB,
naboparopwuii

Bup 3ansTuii

HaumeHoBaHue 060pymoBaHus,
MIPOrpaMMHOTO 0becTieueHust

Aynutopus 11(b®)

JlekumonHas, CemuHapckas, s
KypCOBOTI'O ITPOeKTUpOBaHus, s
KOHCY/IbTalliH, 111 KOHTPO/S U
arrecrauuu

KommyTarop d-link , uctounvk
HecriepeboitHOrO TTMTaHUS apc,
KOMITBIOTEPBI B cOOpe, yueOHast
Me06esb, J0CKa.
[TporpammMHOe obecrieueHue
1. ACD/ChemSketch
2. Maremarrueckui nakeT
Maxima
3. Maremarrueckuii nakeT
Scalib
4. Fenix server academy
Office Professional Plus
6. Pascalabc,
Pascal ABC.NET
Windows
8. Ilporpamma gsi
00paboTKH SIMp CITEKTPOB
SpinWorks

v

>

Aynutopus 2(J144)

CemuHapckas

AToMHO0-abCcOpOIMOHHBIH
CIEeKTPOMETP KBaHT-Z.3Ta C
PTYTHO-TU/IPU/IHBIM
reHepaTopoM, KOMILJIEKC
anrnapaTHO-MIPOrpaMMHbINA Ha
6a3e xpomatorpaoB XpoMaraK-
kpucrann 5000.1 u 5000.2,
JKUJKOCTHBIA Xpomarorpad
"craviep", cuCTeMa KalWIsipHOTO
snekTpodape3sa "karenb-105m",
ra3oBbIM XpOMaTroMacc-
criektpomeTp gcms-gp2010s
ultra, yue6Hasi Me6eJstb, CTO
nabopaTopHbIH, TKad "Kaamrico",
mkad /i CyBeHUPOB, Kad
BBITSDKHOM, MOHUTOP, CUCT@MHBIN
010K, K/TaBUATypa, MBIIIIKA, CTOJT
MOMKa.
[TporpammMHOe obecrieueHue

1. Office Professional Plus

Aypuropus 3(J144)

[ln1st caMoCTOSITeNTbHOM PabOoThI

YyebHas meberb,
aBTOMAaTHUYeCKUM paJJuoMeTp
pazioHa "anbdapajoH”,
M3MepuTe/lb MarHUTHOTO T10JISI
umn-05, u3mepuresnb
3/1eKTprUUeCKOoro noJst uamn-05,
W3MepUTe/Ib 3/IeKTPOMarHUTHBIX
niosieli n3-70, urymomep testo 816,
WHJVKATOp reodu3unueCKUX
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a”Homanui ura-1, ramMmma-
JI03UMETD, A03UMEeTp JKT-PM
16267, nosumetp 3kc-1 (apro-
01), mo3umeTp-pasuomeTp ApOM-
03, UHAUKATOp paJ0aKTUBHOCTHU
pazgakc pg 1706.

Aynutopus 42(b®)

it camocTosITe/TbHOM PabOThI

[TpunTep canon, yueOGHO-
MeToZiMYeCKre MaTepHuasbl,
yueOHast Mebesib, KOMITbIOTEPHI B
cbope.
[TporpammMHOe obecrieueHue
1. Office Professional Plus
2. Windows
3. Bbpay3ep Google Chrome
4. Dbpaysep Axpekc

Aynutopus 5(J144)

JlekLIMOHHas

JJocka 1Ko/bHas, napra
ayUTOPHasl, CKaMbsl ay/JUTOPHasi,
CTOJI TperofiaBaresisi, Kpecso,
CHCTEeMHBIH OJIOK.
[TporpamMMHOe obecrieueHue

1. Office Professional Plus
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