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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas mporpamma gucruuinHbl "Ou3ndeckas U KOJUIONIHAS XUMUS" TI0 HAITPABJICHHUIO MTOATOTOBKA
(cnenmanpHoctn) 30.05.01 "MenunuHckas GnoxumMust” HanpasieHHOCTH (poduino) MeauuuHcKas OMoXuMus crp. 3
®dI'bOY BO «Yenl'Y»

1. IEJIX OCBOEHUA N CHUIIJINHBI

[enbio oCBOCHHS AUCIUILIHHEI SBIISIETCS YCBOCHUE CTYICHTAMH XHMUYECKOTO (haKylnbTeTa OCHOBHBIX pa3lielioB (prusnmdeckoit
XUMUHU — XUMUYECKOW TEPMOJMHAMUKYI, XUMUUECKON KHHETUKH U KaTalu3a, 3JIEKTPOXUMHH, ABJISIOIINXCS TEOPETHUECKOHN
6a30it COBpeMEHHOI XUMUYECKON HAYKU M TEXHOJIOTHH.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. OBJ'IaZ[CHI/Ie CTYACHTAMH XUMHYCCKOTO (baKyJ'IBTCTa TCOPECTUICCKUMHU OCHOBAMHU U MATCMATHYCCKHUM aIrlmapaTomM
XHUMUYECKON U BHGKTPOXHMquCKOﬁ TEPMOJANHAMUKN U KUHCTUKU.

2. O3HaKOMJIEHHE C TEXHUKOH M METOJJAMH COBPEMEHHOTO (PH3NKO-XUMHUIECKOTO SKCIIEPUMEHTA.

3. OBJ'IaZ[eHI/Ie IpUHOUIIaMU [IPUMCHECHU alllapaTta XUMHUYECKOU 1 3HeKTp0XPIMI/I‘{eCKOﬁ TEPMOJUHAMUKHN U KUHCTUKHU JIA
SKCHNCPUMCHTAJIBHOI'O U3YYCHUS U TCOPECTUUCCKOTO aHaJINn3a XUMHYCCKUX peaKHHﬁ, (1)PI31/I‘I€CKI/IX mpoueccoB u SIBJICHHM.

Pe3ynpTaToM OCBOCHUS NHUCIMILUIMHEI BISICTCS TocTkeHne nHankaTopa OIIK-1.1. Obnanaer GpyHnaMeHTanbHBIME U
MIPUKIITHBIMU 3HAHUSAMH B 00JIACTH MEIUIIMHBI, OMOJIOTHH M IPYIUX €CTECTBEHHOHAYYHBIX HATPaBICHUHA

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Iuxor (pasznen) OITOIT: b51.0.01.06

2.1 TpeOoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOIIErocs:

duzuka

AHaMTHYECKas] XUMUS

OpFaHI/I‘IeCKaﬂ XUMUA

Bricmias matemaruka

2.2 JIucuMnJuHbl M MPAKTHKH, JISI KOTOPbIX OCBOEHUE JAHHOW JUCHHUILIMHBI (MOIYJIs1) HEO0OX0AUMO KAK
npeauiecTByouiee:

[IpennumiomHas npakTuka

CemuHap no GU3HYECKON XUMHUH

CeMI/IHap 10 XUMHHU MaTEPUAJIOB

CCMI/IHap 0 XMMHHU TBEPAOTO TCIIa

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCIIMTLINHBI
(MOZY.JI)

OIIK-1: Crioco0eH MCIo/1b30BAaTh H IPUMEHATh (PyHAaMEHTAJIbHbIC U NIPUKJIAJHbICe MeJULMHCKUE,
€CTeCTBEHHOHAYYHbIC 3HAHHSA /1 IOCTAHOBKHU U PellleHUs CTAHJAPTHLIX H HHHOBALIMOHHBIX 33124
npo¢ecCHOHAIBHOI 1eATeJIbHOCTH

3HaTh:

(yHnaMeHTaIbHBIE 3aKOHBI (PU3MUECKON XUMHUH

YMmers:

pelraTh KOHKPETHBIE 3aaul (PU3HIECKON XUMHUU

Baanernb:

HaBBIKAMHU KOJIMYCCTBCHHOI'O U KAUCCTBCHHOT'O aHAJIM3a

B pe3yjbTaTe 0OCBOCHUS TUCHMILJINHBI O6y‘-lalO]J.[HﬁCﬂ HOJIKCH

3.1 |3narnb:

3.1.1 [ 3axoHBI ¥ (hyHIaMEHTANbHBIC TOJI0KEHHS (PU3NIECKON XUMUH, CBA3b (PU3NIECKUX SBICHUN U XUMHIECKUX
IIPOLIECCOB

3.2 | YMeTh:

3.2.1 | BBINOJHSTB PacUEeThl, CBA3aHHBIE C TEIUIOOOMEHOM, BEIUMCICHHEM TEITOBOTO 3 (eKTa, CKOPOCTH XUMHYECKUX
peakuit

3.3 | Baagers:

3.3.1 | HaBBIKaMH COTIOCTABJIEHUS 3a/1a4, METOI0B PELICHUS M UMEIOLINXCS PECYPCOB
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4. OFbEM JUCIHUIIJIMHBI (MOAY JIsT)
OOwas TpyaoeMKocTb 53ET
YacoB 1o y4eOHOMY IIaHy : 180 Bunb koHTpONIS B cemecTpax:
B TOM YHUCIIe
ayAUTOPHBIC 3aHITHS : 66 9K3aMEHHI 3
caMocCTosiTeNbHas paboTa : 81,8
4acoB Ha KOHTPOJIb : 18
KOHTaKkTHas pabora: 80,2
UKP: 14,2
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAY JIST)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos JlutepaTtypa
3aHIATH p / Kype
Pa3nen 1. BBenenue. IIpenmer u 3Hauenue Gpusuyeckoii u
KostouAHoN xumuu. KpaTkuii ouepk pasBuTUs AMCHUIIMH
1.1 Bsenenue /JIex/ 3 1 JI1.1J11.2
JI1.3J12.1
JI2.2713.1
2122233435
1.2 Hctopus pa3BuTus PU3HUECKON U KOJUIOUAHON XMMHUHN KaK 3 1 JIT.1JI1.2
CaMOCTOATENBHBIX qucIUILTUH /Cp/ JI1.3J12.1
JI2.2713.1
2122233435
Pa3gen 2. OcHOBHBbIE MO/10KEHUS M MIOCTYJIAThI TEPMOAMHAMMKHU
2.1 OCHOBHBIC MTOJIOKEHHS ¥ MOCTYIATH TEPMOJHHAMHUKH /JIex/ 3 1 JI1.1 J11.2
JI1.3J12.1
J12.2J13.1
0122233435
Pa3gen 3. IlepBblii 3aK0H TEPMOAUMHAMMKU. BHYTpeHHsIs1 JHeprus
cucrembl. Tensiora u Pa6ora. Tepmoxummust
3.1 IlepBbIii 3aKOH TEPMOAUHAMUMKY. BHYTPEHHSS 3HEPIUS CUCTEMBI. 3 1 JI1.1J11.2
TemnoTa u pabora pazauyHoro pona. Tepmoxumus /JIex/ JI1.3J12.1
JI2.2J13.1
21022233435
32 [epBbIii 3ak0H TepMoauHaAMHKH. [Iporiecchl ¢ uneanbHbIMu razamu /T1p/ 3 1 JIT.1JI1.2
JI1.3J12.1
JI2.2713.1
2122233435
33 3akoH I'ecca. Tepmoxumudeckue pacu€tol /I1p/ 3 1 JIT.1JI1.2
JI1.3J12.1
JI2.2713.1
2122233435
34 BBonnoe 3ansTue. MHCTpYKIUS O TEXHUKE OE30MaCHOCTH. 3 2 JI1.1 J11.2
AHAJIUTHYECKHE ¥ TpapUUSCKHe METOIbI 00pabOTKH JI1.3712.1
SKCICPHMEHTAIBHBIX JaHHBIX. /JIab/ JI2.2713.1
21222334935
3.5 OmnpeesieHue TEMIOT PACTBOPEHUS XOPOIIO PACTBOPUMBIX coteit /J1ab/ 3 2 JIT.1JI1.2
JI1.3J12.1
JI2.2713.1
2122233435
Pa3nen 4. Bropoii 3aKoH TepMOAUHAMUKH
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4.1

Bropoit 3akoH TepmoanHaMuky /JIex/

JI1.1 J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35

4.2

Bropoit 3akoH TepmoanHaMuku. JHTponus /T1p/

JI1.1 J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35

Pazgen S. TepmonnHaMuKka ra3oBbixX cMeceil 4 KOHICHCHPOBAHHBIX
PacTBOPOB

5.1

TepmMoarHaMuUKa ra30BBIX CMECEeH U KOHICHCHPOBAHHBIX pacTBOPOB /JIex/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
01223334035

52

PactBopst!. [Taprmansaslie MoabHBIE BenuauHbl /T1p/

JI1.1J11.2

JI1.3J12.1

J12.2]13.1
01052053 54 55

53

KomnurarusHeie cBoiicta pactBopos /I1p/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
01052053 54 35

54

Jleryuects. AkTuBHOCTS /IIp/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
01052053 54 35

5.5

TepMmoarHaMUKa Ta30BBIX CMeCel U KOHIACHCHPOBAHHBIX pacTBOpoB /Cp/

10

JI1.1 J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35

Pa3gen 6. Xumuueckue paBHOBeCHsI

6.1

Xumuaeckue papHOoBecHs /JIex/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
013233 54 35

6.2

XuMHueckoe PAaBHOBCECHUEC B TOMOI'CHHBIX U IT€TCPOTCHHBIX CUCTEMAX /Hp/

JI1.1J11.2

JI1.3712.1

J12.2J13.1
013233 54 35

6.3

KocBenHsIit MeTox pacuéra. Pacu€r KOHCTaHT paBHOBECHS 110
TEPMOXUMHYECKUM JaHHBIM /T1p/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
010254 55

6.4

3aBHCHMOCTh KOHCTaHTHI PaBHOBECHS OT Temrepatypsl /T1p/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
313233 54 35

Pazgesn 7. @a3oBble paBHOBecHs. [{narpaMMbl COCTOSIHUSI Pa3IMYHBIX
cucTeM

7.1

®a3oBble paBHOBECHS. JlHarpaMMbl COCTOSHHS Pa3INIHBIX cucTeM /JIek/

JI1.1 J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35

Pazgen 8. TepmonnHaMuka OBEPXHOCTHBIX SIBJICHUMH
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cTp. 6

8.1 TepMoarHAMUKA TOBEPXHOCTHBIX SIBJICHHUI /JIex/ 3 2

JI1.1 J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35

8.2 Ancop6rst /TIp/ 3 2

JI1.1 J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35

8.3 Uzydenue agcopbumy Ha TBEPAOH oBepxHOCTH /J1ab/ 3 2

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
013233 54 35

8.4 TepMorHAMUKa TIOBEPXHOCTHBIX siBIeHHH /Cp/ 3 10

JI1.1J11.2

JI1.3712.1

J12.2J13.1
013233 54 35

Paznen 9. OcHOBHBIE MOHATHS XUMHYECKOI KHNHETHKH.
KuHeTHuyeckuii 3aK0H JeiicTBUS Macc

9.1 OCHOBHBIE ITOHATHS XUMHUYECKON KNHETHKHU. KMHETHYECKHi 3aK0H 3 1
neiicteus macce /Jlex/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
01052053 54 35

Pazgen 10. Kuneruka HeoOpaTtumbix peakuuii I, I u n — Horo

TOPSI/IKOB
10.1 |Kuneruka HeoOpatumbix peaknuii I, IT u n-oro mopsiakos /JIex/ 3 1 JIT.1JI1.2
JI1.3J12.1
JI2.2713.1

313233 54 35

Pa3gen 11. Kuneruka oopatumsbix peakuuii I u II nopsinkos

11.1 | Kuneruka o6patumbix peakuuii [ u Il mopsiakos /Jlex/ 3 1

JI1.1J11.2

JI1.3J12.1

JI2.2J13.1
313233 54 35

Pa3gen 12. Kuneruyeckuii anaau3 napajuieJibHbIX U
MOCJIe/I0BaTeIbHBIX peakuui

12.1 | KuHernueckuii aHaIM3 napajuieIbHBIX U IMOCJIEA0BATEIbHBIX 3 1
peaxmmii /JIex/

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
3132335435

Paznen 13. OcHOBHBIE METOABI ONpe/ieIeHUsI KHHETHYECKOTr0
NOPAIKA XUMHYECKUX peakuuii

13.1 | OcHOBHBIE METOBI OTIPEETICHIUS OPSIIKA XUMHIECKOH peakimn /JIex/ 3 2

JI1.1 J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35

Pazgen 14. Biausinue TeMnepaTrypbl Ha CKOPOCTb. JHepIrus

AKTHBAIMH.
14.1 BnusiHue Temnepatypsl Ha CKOPOCTh peakiuu. DHeprus akTuBauu /J1ex/ 3 1 JIT.1J11.2
JI1.3J12.1
JI2.2713.1

01223334035

Pasnea 15. IlonsiTne 0 KHHETHKE peaK Uil B IOTOKe

15.1 |IlomATHe O KHHETHKE peakuil B moToke /JIex/ 3 1

JI1.1J11.2

JI1.3J12.1

J12.2J13.1
0132053 54 35
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Paznen 16. @oroxumMuyecKue peakumu
16.1 | Doroxmmmaeckue peakiun /JIex/ 1 JI1.1 J11.2
JI1.3712.1
JI2.2J13.1
313233 54 55
Paznen 17. Teopust akTUBHBIX CTOJIKHOBEHUI B XUMHYeCKOit
KHHETUKe
17.1 | Teopust akTUBHBIX CTOJIKHOBEHHI B XUMHUECKON KUHETHKE /JIek/ 1 JI.1J11.2
JI1.3J12.1
J12.2J13.1
313233 354 35
17.2 | Teopus akTUBHBIX cTOJIKHOBeHUH /Cp/ 10 JI1.1J11.2
JI1.3J12.1
J12.2J13.1
313233 54 35
Pa3nen 18. Teopust mepexogHOro cocTosiHusi (AKTHBHOI0 KOMILIeKCa)
18.1 | Teopust mepexoHOTO COCTOSTHHS (AaKTHBUPOBAHHOTO KoMIuiekca) /JIex/ 1 JIT.1JI1.2
JI1.3J12.1
JI2.2J13.1
3132335435
Pasznen 19. Karanu3s
19.1 | Karammu3 /JIex/ 1 JI1.1J11.2
JI1.3712.1
JI2.2J13.1
313233 54 55
19.2 | Karamms /Cp/ 10 JIL.1J11.2
JI1.3712.1
JI2.2J13.1
313233 54 55
Pazgen 20. DuekTpoxumus
20.1 | Onexrpoxumus /JIex/ 6 JIL.1J11.2
JI1.3712.1
JI2.2J13.1
21022233435
20.2 | M3MepeHune MEKTPOIPOBOTHOCTH ClIA00T0 IEKTPOIIUTA U OTIPEICIICHHE 2 JIT.1JI1.2
KOHCTAHTHI MEKTPOIUTHUECKOH Arcconnanny /J1ad/ JI1.3J12.1
JI2.2713.1
210222334935
20.3 | Dnexrpoxumus /Cp/ 10 JIL.1J11.2
JI1.3J12.1
JI2.2713.1
2122233435
Paznen 21. JnekTpoxumMuyeckass KHHETHKA
21.1 | DnexTpoxuMuyeckas KuHeTHKa /JIex/ 4 JIL.1J11.2
JI1.3J12.1
JI2.2713.1
2122233435
21.2 | DnexkTpoxuMuueckas kuHetuka /Cp/ 10 JIT.1JI1.2
JI1.3J12.1
JI2.2713.1
0122233435
Pazgen 22. Ilucnepcusblie cuctembl. Kosiouanoe cocrosinue BemecTsa
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22.1 | OcHoBHBIE NOHATHUS KOUIOUIHOU XuMuM. IToHATHE O JUCHIEPCHBIX 1 JI1.1 J11.2
cucremax. [lucnepcHas ¢aza u qucnepcuonHas cpena. Komonanoe JI1.3J12.1
cocrosiHue BeniecTBa. Kimaccuduxanms J12.2J13.1
JIUCTIEPCHBIX CUCTEM 110 CTENEHU JUCHEPCHOCTH, arperaTHOMY 01022233435
COCTOSIHHIO U B3aUMOIEHCTBHIO MKy TUCIICPCHON (ha30ii u
JUCTIEPCHOHHOM cpenoit. /JIex/

22.2 | IucmepcHas dasza u AucCHepcroHHas cpena. JIucrnepcHoCTh U 1 JIT.1JI1.2
TepMOJAMHAMHUYECKHE cBOIicTBa Tel. KoliouaHoe coCcTosHUE BEIECTBa. JI1.3J12.1
Knaccupukanms JI2.2713.1
JTUCTIEPCHBIX CHUCTEM I10 CTEeTIEHH JUCIIEPCHOCTH, arperaTHOMY 2122233435
COCTOSIHHIO U B3aUMOCHCTBHIO MEXIY TUCIICPCHON (ha30i n
JUCTIepCHOHHOM cpenoit /TIp/

22.3 | KuHeruka Koaryssiuu Tuapososs /J1a6/ 2 JIT.1JI1.2

JI1.3J12.1
JI2.2J13.1
3132335455
22.4 | ArcopOnus MAIIEBOTO KPACUTEIIS U3 PACTBOPOB Ha TBEPJIOM 2 JI1.1 J11.2
ancop6Oenrte /J1ab/ JI1.3J12.1
JI2.2J13.1
313233 54 55
22.5 | OcHoBbI KOJUTOMIHOM XuMuH /Cp/ 10 JIT.1JI1.2
JI1.3J12.1
JI2.2J13.1
313233 54 35
Pazgen 23. KoniouaHble cucTeMbl B dKUBbIX OPraHM3MaxX

23.1 |KommongHo-xuMmmdeckas GU3HOIOTHS YeIoBeKa, 0COOCHHOCTH TKaHeH 1 JI1.1J11.2
OpraHu3Ma, COeJUHUTENbHAs TKaHb. Komonasl Kak JIeKapCTBECHHbIE JI1.3J12.1
cpezacTBa, ux npuMenenue. /Jlex/ JI2.2J13.1

21022233435

23.2 | Cnaua 3adera no j1abopaTopHOMY IpakTUKymy /J1a6/ 4 JIL.1J11.2

JI1.3J12.1
JI2.2713.1

23.3 OpraHu3M 4enoBeKa Kak eIuHasi KOJUIOUIHas cucTeMa. buonornyeckas 10,8 JI1.1 J11.2
POJIb OCHOBHBIX KOJUIOMIHBIX cUcTeM opranu3ma. KomonaHo- JI1.3J12.1
XuMHI4geckas Gpunosorus denoBeka. TkaHW OpraHn3Ma Kak KOJUIOWIHBIC JI2.2713.1
cucremsl. Komnonasl Kak JiekapcTBeHHbIE cpencTBa. Ilpumenenue 313233 54 35
KOJUTOWJIOB B Haiew xu3uu /Cp/

Pa3nen 24. UHas koHTaKkTHasi padora
24.1 |HauBuIyanbHbIe KOHCYAbTALNH, TEKYIUH KOHTpob /MKP/ 14,2 JIT.1JI1.2
JI1.3J12.1
J12.2J13.1

6. POHJ]I OIEHOYHbBIX CPEJCTB

6.1. IlepevyeHb BU/IOB OLIEHOYHBIX CPEACTB

3agaun 171 MPOBENEHUs] KOHTPOJIBHOM paboThl
Bonpock! [y TMCEMEHHOTO U YCTHOT'O OIIPOCOB
Bonpocsl k 5k3aMeHy

6.2. TunoBblie KOHTPOJIbHBIC 3a1aHUA U UHBIC MaTepUaJIbl 1/ TeRyllleﬁ arrecranmu

ITpumeps! 3a1ad 71 KOHTPOIBHBIX PaboT:
1. Onpenenute n3MEHEHUE BHYTPEHHEH SHEPTUH, KOJMYECTBO TEIUIOTH U padoTy, COBEPILAEMYIO IPH 00paTUMOM
M30TEepMUYECKOM paciupenuu azota ot 0.5 o 4 M3 (HavansHbIC yenoBus: Temreparypa 26.80C, napnenue 93.2 klla)

2. Cucrema conepsxut 0.5 Mouts uaeansHoro ogHoaToMHoro rasa (CV = 3.0 xan/(mons.*K)) mpu P1 =10 armu V1 =1 1. I'a3
pacmupsercs oopaTuMo 1 aguabdartudecku 1o gasneHus P2 = 1 atm. PaccuuTaiiTe HadaabpHYIO H KOHEUHYIO TEMIIEpaTypy,
KOHEUYHBIH 00beM, COBEPIIEHHYIO PaboTy, a TaKKe U3MEHEHNE BHYTPEHHEN SHEPIUH U SHTAJIBIIUH B 3TOM IIpoLecce.
PaccunTaiiTe 5TH BETMYUHEI TSI COOTBETCTBYIOMIETO H30TEPMHUECKOTO TIpOIiecca.
4. Y nenbHas IOBEPXHOCTh aKTUBUPOBAHHOTO yriist paBHa 400 M2/T. ONIpeeTuTh MaKCUMaIbHOE KOJTHYECTBO METHIIOBOTO
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CIHpTa, KOTOPOE MOXKET OBITh aJIcCOPONPOBAHO Ha yriie Maccoi 2r. CimpT aacopOupyercss MOHOMOJICKYIISIPHBIM CIIOEM, a €ro
m1otHOCTh 0,7958 r/em3.

5. JInst ra30Boit peakuuu ruapupoBanus stuinena K=0,0077 i/(monp*c) npu 600K. B sBakyHpoBaHHBINH COCYIT eMKOCTBIO 511,
Harpetsii 10 600K, BBogutcs 0,015 mous Bomopona u 0,005 moitst atmiteHa. OnpenenuTh o01ee JaBieHre U MapIraibHOe
JIaBJIEHHE dTaHa yepe3 | Jac mocie Havyajia peaKiyy.

6. Vcnonb3ys npeaenbHblil 3akoH J{edas-XoKKes s BEIMUCIUTD CpeaHni K03 (DUIMEHT aKTUBHOCTH I'eKcannanodeppara
kanus (III) B pactBope, MonsgpHocTs KoTOporo 0,001, ecnu A=0,509

ITpumepHBIe BOIPOCH! K MUCEMEHHOMY U YCTHOMY OTIPOCAM:

1. OcHOBHBIE NOHATUS XMMUYECKOH TepMoaAnHaMUKH. TepMoaMHAMUYECKHE TapaMETPhl U ypaBHEHHsI COCTOSIHUSL.
PaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUSL.

2. IlepBblii 3aKOH TEPMOJUHAMUKHY. Y PABHEHUE IIEPBOTO 3aKOHA TEPMOJUHAMUKH JJISI CUCTEMBI C UCAIbHBIM Ia30M.
3. IIpunoxeHue NepBoro 3aKoHa TEPMOANHAMUKH K XUMHYECKUM IpoleccaM. 3akoH ['ecca.

4. DHTpomus Kak (GYyHKIHS COCTOSHHS CHCTEMBI. BTopoii 3akoH TepMonuHamukn. Kpurepuii paBHOBecHs.

5. TepMouHaMHUYECKHE TOTEHIUAIIBI UICANIBHBIX U PEAJIbHBIX Ia30B. JIeTydecTs.

6. da3oBbIe epexo/Ibl IEPBOTo U BTOPOro poaa. IIpaBuno cMeleHus paBHOBECHS.

7. XUMHYECKUH MOTESHITHAI. Y CIIOBHE PABHOBECHS B FETEPOTCHHBIX cucTeMax. Y paBHeHue ['no0ca-/lrorema.

8. Peanbuble pacTBOpsl. [lon0XuTENbHBIE U OTPULIATENLHBIE OTKIIOHEHUS OT 3aK0oHOB Payns u I'enpu.
9.XuMugeckre MOTEHIINAIIB KOMIIOHEHTOB HACAIBHBIX, IPEACIFHO pa30aBICHHBIX U PEaIbHBIX PACTBOPOB.

10. PacTBOpPBI HENETYUUX BEIMIECTB B AKUIAKOCTAX. DOYITHOCKOMUS U KPUOCKOIIHSL.

11. PactBopsl. Crioco0bI BEIpaykKeHUsI KOHIIeHTparuii. Teopun pactBopoB. [lapriiaasHeIe MOJISIPHBIC BEITYHHBL.

12. XuMudeckoe paBHOBecUE. 3aKOH JieiicTBus Macc. KoHCTaHTBI paBHOBECHS.

13.Pacyer XUMHUECKHX PaBHOBECHH O TEPMOXHUMUYECKUM aHHBIM. TernoBoii 3akoH HepHcTa.

14. AncopOIiust Ha TBepIOH MOBEPXHOCTH. M306apa U U30TEPMBI aICOPOITUH.

15. Kunerndeckue ypaBHEHNS HEOOPATHMBIX peaKInii IEPBOTO U BTOPOTO MOPSIIKOB.

16. Kunernka napauieNIbHBIX PEaKIUi IepBOTO U BTOPOTO MOPSIIKOB.

17. KuneTtnka nocnegoBaTeNbHbIX PEaKIUil IEpBOTro MOPsAKA.

18. Kunetnka oOpaTHMBIX PEaKIHil IEPBOTO H BTOPOTO ITOPSAKOB

19. Mertoas! onpeaeneHus NopsaKa XUMUIECKON PEaKIMU.

20. [TpuHIMT cTalMOHAPHBIX KOHIIEHTpanuii M.bojeHmTeiina u ero npuMeHeHne B XUMHUYECKON KHHETHKE.

JUTSL YMCIa TPOUHBIX cToKHOBeHMM. Cxema Tpayrua.

21. IloHsATHE O KOOPIUHATE M SHEPTETHIECKOM NPOQHIIe IMyTH XUMIYecKoi peaknni. OCHOBHOE YpaBHEHHE TCOPHH
AKTUBHOI'O KOMILJIEKCA.

22. OCHOBBI 3NEKTPOCTATHYECKOH TEOPUH CHIBHBIX 21E€KTPOIUTOB. CpenHssl INIOTHOCTD 3apsA0B () HOHHOM
aTMocQepsl.

23.006m1as XxapaKTepHCTHKA ABMKECHAS HOHOB B PACTBOPAX MEKTPOIUTOB. DIEKTPOIPOBOAHOCTE. UnCIIo epeHoca.
24.DneKTpoXuMHIecKast kuHetuka. CKopocTs anekTpomHoi peakunuu. [lepenanpspxenue. [lomsipusanuoHHbIe
KpHBBIE.

25.O1eKTpOXUMHYECKUI TTOTEHIHAI. DIEKTPOXUMUYECKHIE PAaBHOBECHSI.

26.TepMoIUHAMUKA IEKTPOXUMHIECKIX CHCTEM H IIEKTPOAHBIX MPOLECCOB. Y CIIOBHAS BOJOPOHAS IIIKAJIA.
MexnynapoaHas koHBeHIUs 00 O./1.C. 1 31eKTPOHBIX OTEHINANaX.

6.3. TunmoBbIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHHS /IS POMEKYTOYHOH aTTeCTAUH

ITpumepHBIit IepeueHb BONPOCOB A MOATOTOBKU K 9K3aMEHY:

Bomnpocsl o pazaeny «XuMudeckast TEpMOJIUHAMUKA»

1. OcHOBHBIE TOHATHS XMMIUYECKOIT TepMOANHAMUKY. TepMOIMHAMUYIECKHE CHCTEMBI M HX KIacCH(HUKAINS.
TepMmoauHAMHUYECKHE TTapaMeTPhl U YPaBHEHUS COCTOSHUA. PaBHOBECHBIE U HEPAaBHOBECHBIE COCTOSHUSI.

2. Buyrpennsist sHeprust cucteMsl. Tertora u padoTta Kak popMbl Hepexo/ia SHEPTUH, UX 3KBUBAIEHTHOCTb.

3. PaBHOBeCHbIE U HEPaBHOBECHBIC /HEOOpaTUMBIe/ TIpoliecCchl. PaboTa pa3IniHbIX MPOIIECCOB.

4. IepBblii 3aKOH TEPMOJMHAMHKH. Y paBHEHHE IIEPBOTO 3aKOHA TEPMOAWHAMUKH JUISL CHCTEMBI C HACAIEHBIM Ta30M.

5. IIpunoxeHue nepBoro 3akoOHa TEPMOJUHAMHUKH K XUMUYECKUM IpolieccaM. 3akoH ['ecca.

6. 3aBHCHMOCTB TEIUTIOTHI IIpoIIecca OT TeMIepaTypsl. Y paBHeHus Kupxroda.

7. OHTpomus Kak (QYHKIUS COCTOSHHS CUCTEeMEL. BTOpoii 3akoH TepMoanHamMuky. Kpurepuii paBHOBECHS.

9. CTaTHCTHUECKHH XapaKTep BTOPOTO 3aKOHa TEpMOJMHAMUKU. YpaBHeHHE bonbi8ana.

10. ITocrynat [1nanka. AGCOIIOTHOE 3HAUCHHUE SHTPOITMH. METO/Ibl pacuera SHTPOITHH.

11. 3aBHCHMOCTD JIaBIIEHHS HACHIIICHHOTO Mapa OT TeMIIepaTyphl.

12. TepmoauaaMudeckue GyHKIIMHA CMECEH UACANbHBIX Ta30B. XMMUYECKUE MOTEHIINAIBI CMECEeH HIeabHBIX U peabHBIX
ra3oB.

13. Xumuueckuii moTeHua. Y clIoBHEe PaBHOBECHS B TETEPOTEHHBIX CUCTEMAX.

14. TaBneHne HACHIIICHHBIX TAPOB KOHICHCHPOBAHHBIX pacTBOPOB. 3akoHbI Payns u ['eHpu u1g nipesientbHO pa30aBICHHBIX
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pPacTBOpOB.
15 PeanbHble pacTBOpHL. [lonoXuTenbHBIE U OTPULIATENBHBIE OTKIIOHEHUS OT 3aKOHOB Paysst u I'enpu.
16. AKTHBHOCTb 1 KO3()(HUIIUEHT aKTUBHOCTH KOMIIOHEHTOB pacTBOpOB. CTaHAAPTHBIC COCTOSHHUSI.
17 PacTBOpHI HENETYYHX BEUIECTB B KHIKOCTSIX. DOYITHOCKONNSA W KPHOCKOIIHSL.
18.PacTBOpHMOCTS TBEpPABIX BEIIECTB B XKUAKOCTAX. HachleHHbIe pacTBOPHL. 3aBUCHMOCTD PACTBOPUMOCTH OT
TeMIepaTypsl.
19. OcmoTndeckoe paBHOBECHE B pacTBopax. TepMoguHaMHUKa OCMOTHYECKOTO JIaBJICHUSI.
20. PactBopsl. CriocoOb! BEIpasKeHHUsI KOHIIGHTparuid. Teopun pacTBopoB. [lapriiraabHbie MOJISIPHBIE BEITHYHHEL
21.KoadpunueHT pacrpeaeneHus BelecTB B HECMEIINBAIOIIUXCS JKUAKOCTAX. DKCTPAKIUS U3 PACTBOPOB.
22.XuMu4eckoe paBHOBecHe. 3aKOH AeiCcTBUs Macc. KOHCTaHTBI paBHOBECHS.
23. Ancop06rms Ha TBep0it MoBepxHOCTH. M300apa 1 H30TepMBI a1cOpOIHHL.
24. MoHOMOEKyIISIpHas! U MOJUMOJIEKYIsIpHas afcoponus. M3orepmsl agcopOrum

Jlerrmiopa u BOT.
Bormpocs! o pazaeny "Xumudeckass KHHETHKA, KaTalu3 U AJIEKTPOXuMus"
1. OcHOBHBIEC TOHATHS XUMHUYECKOH KHHETHKH. MOJIEKYIIPHOCTh 1 MOPAAOK peaknun. Kuaerndeckas KiaccupuKamust
XUMHYeCKUX peakuuil. O0paTuMble U HeoOpaTuMble pouecchl. OCHOBHOM MOCTYyNAaT XUMHUECKOH KHHETUKH. CKOPOCTh U
KOHCTaHTa CKOPOCTH.
2. Kunerndeckue ypaBHEHNS HEOOPATUMBIX PEaKIHi EPBOTO U BTOPOTO MOPSIIKOB.
3. Kunerndeckue kpuBble. Kunernaeckne ypaBHEHUSI HEOOPATHMBIX PEAKIHIA N- TO MOPSIIKA.
4. TemmepaTypHast 3aBHCHMOCTb CKOPOCTH XHMMHUECKOH peakiuu. DHeprus

AKTHBAIHH.
5. Meros! onpeencHus NOpsiiKa XUMUYECKOH peaKIiuu.
6. 3axonsl poToxumun. Kunerndeckrne 0oco0eHHOCTH (POTOXHMMHUUECKUX PEaKIHH. KBaHTOBEBI1 BEIXOZ M YpaBHEHHE
CKOPOCTH (POTOXHMHYECKOH pPeaKiuH.
7. Otpenenenne KaTan3a U KIaCCHPUKAII KaTaTATHIECKH PEaKInii.
8. O0me KMHETHYeCKHE 3aKOHOMEPHOCTM U aKTHBAIMd TOMOTEHHBIX KaTATUTUYECKHX MPOILECCOB.
9. KucnotHo - ocHOBHBIH Kataiu3. CoseBble 3¢ (hekThl. BiusHue HOHHOW CHIIBI

Ha CKOPOCTb MOHHBIX PEaKIIHH.
10. OcHOBHBIE CTaAMU TE€TEPOI€HHBIX KATAIUTUYECKUX IIPOLIECCOB.
Jlumutupyromue cTaguy. AKTHBAIHS B TeTEPOTeHHOM KaTaIH3e.
11. IlpenmeT 1 MOHATHUS HNEKTPOXUMHHU. TeopHsl AUCCOLUALINU €€ HEOCTATKH.
12. TepmoguHamMuueckass HOMEHKJIATypa BOAHBIX CHUCTEM. AKTHUBHOCTbH U
KOd(QPHUINEHT aKTUBHOCTH.
13. OCHOBBI 3NEKTPOCTATHYECKOH TEOPUM CHIIBHBIX 2MEKTPOIUTOB. CpenHssl INIOTHOCTD 3apsAA0B () HOHHOM
aTMocQepsl. ”
14. 3aBUCHMOCTD MEKTPUUECKOTO MOTEHIMANIA Y U IJIOTHOCTH () OT PACCTOSIHUS T 10 IICHTPAJIBHOTO HOHA.
15.IToTenuuan u paauyc noHHoi cdepsl. [Ipenensublii 3axon ebas — Xiokkens. JlanpHeiiee pa3BuTHE TEOPHH.
16.Xumudeckoe AeHCTBHIE EKTpuIecKkoro Toka. 3akoHsl Papanes. Juddysus B pacTBopax JIEKTPOIUTOB.
17.00611as XapaKTepHCTHKA ABH)KCHNS HOHOB B PACTBOPAX MEKTPOIUTOB. DIEKTPOIPOBOIHOCTE. UHCIIo epeHoca.
18. TeopeTuueckasi HUHTEPIPETALUS JIEKTPOIPOBOJHOCTH EKTPOIUTOB. [10ABUKHOCTE HOHOB BOAOPOAA U TUIPOKCUIIA.
19.21eKTpOXMMHYECKUI MOTEHIMAI. DIEKTPOXUMHUIECCKIE PABHOBECHSI.
20.Knaccudukanus 31eKTpooB.

6.4. Kputepuu oneHuBaHUA

ITpomexyTouHast aTTecTays MPOBOJUTCS B BHIC SK3aMEHA BO BTOPOM CEMECTPE.

KonTponsHbie paboThl MPOBOAATCS MHCHMEHHO. B KOHTPOIBHON paboTe CTYACHTY AaeTcs YeThIpe pacyeTHbIE 3a/1a9H 110
TeMaM pasziena. MUHIMalIbHOE YHCIIO BAPUAHTOB 3aJaHui: 1Ba. Ha BeIOJIIHEHHE KOHTPOJIEHO paboThl cTyAeHTH naetcs 60
MHHYT. B nucbMEHHOM OTBeTe CTYJEHT JOJKEH MOAPOOHO M3JI0KHUTh XOJI PEIICHUS 3a/1a4, BXOSIINX B KOHTPOJIBHYIO
paboTy, IprBeCTH HEOOXOJMMBIE PacUIeTHl U IIPUBECTH MTPAaBIIIFHBIC OTBETHI HAa IIOCTABICHHBIC B 331a9aX BOTIPOCHL.
ITpoBoanTCs 1BE KOHTPOJIBHBIE PAOOTHI IO YeThIpe 3aa4n Kaxkaas. OIeHOYHbIE CPEACTBA I KOHTPOIBHBIX PaboT
Hpe/cTaBiIeHbl 02301 THUITOBBIX KOHTPOJIBHBIX 33/1a4.

KonTponsHas paboTa cuuTaeTcst yCIENITHO BEITOIHEHHOM, €CITN CTYACHT IIPEI0CTaBHII MPABIIFHOE PEIICHHE U OTBET Ooree
YyeM ITOJIOBHHBI NIPEATIOKEHHBIX 3aa4. Kaxkaas ycnenrHo perreHHas 3aa4da oneHuBaercs B 2 6ama. toro 3a ase
KOHTPOJIbHBIE, BHIIIOJIHEHHBIE TIOJHOCTBIO CTYIEHT MOKeT Habpath 16 Gamsos.

KomokBiyMbl IPOBOJSATCS B BUJIE TUCBMEHHBIX O1IPOcOB. CTYIEHT IOJIydaeT TEOPETUUSCKUH BOIIPOC, KACAIOMUICS OHOM
n3 TeM pasfena. Bpems, oTBoanMoe Ha MOJITOTOBKY K 0TBeTY — 20 MHHYT. Bompock! cocTaBisaiores ¢ y4éToM MaTepHana,
MPOWIEHHOTO KaK Ha JIEKIIMOHHBIX 3aHATUAX, TaK M Ha MPAKTHIECKUX 3aHATHAX. OLEHOUHBIE CPENICTBA IS KOJNIOKBUYMOB
npe/cTaBiIeHbl 02301 KOHTPOJIBHBIX BOIIPOCOB. KoJmokBHyM IpoBOAUTCS ABA pasa 3a CEMECTp.

KosmokxBryM cunTaeTcs yCHEIHO CIaHHBIM TIPH HOIYYeHUN CTYICHTOM IIPH OTBETE Ha TEOPETHIECKH BOIpOC OT 3 10 5
6amtoB. MakcuManbHOE BO3MOXKHOE KOJIMIeCTBO OaioB 3a cemectp — 10.
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DK3aMeH MPOBOJUTCS YCTHO B MIPUCYTCTBUH MIPETIOIABATENS U TIPEIIONIaraeT Pa3BepHYThIN, IIOJTHBIA OTBET HA JIBa
TEOPETUYECKUX BOmpoca. BOompockl coCTaBIsIIOTCA ¢ YIETOM MaTepHaa, MPOHAeHHOTO KaK Ha JEKLMOHHBIX 3aHATUAX, TaK U
Ha NPaKTHYECKUX 3aHATUAX. Bpems, oTBoguMMOE Ha MOATOTOBKY K 0TBeTy 40 MuHyT. Bo Bpems sk3amMeHa CTYyIEHT B
TEUCHHE OTBEJCHHOTO BPEMEHHM TOTOBHT OTBET Ha BONPOCH Omitera. OIleHOUHBIE CPEeNICTBA MIPEACTAaBIICHBI 0a30i
KOHTPOJIBHBIX BOIPOCOB. DK3aMEH OPHUEHTHPOBAaH Ha BBISBICHHE YPOBHS CHOPMHUPOBAHHOCTH 3HAHUM, YMEHHH H
HABBIKOB, COCTaBJIAIONINX OCHOBY MPO(ECCHOHANBHBIX KOMICTCHIHIH, 00CCIIeUNBAEMbIX YUCOHOM IUCIIUIUTNHOIA.

Bo Bpems sk3aMeHa CTyHIEHT B TEUCHHE OTBEICHHOTO BPEMEHH TOTOBHT NHICHBMEHHBIH OTBET Ha BOIIPOC OWIiIeTa.
MaxcuManbHas OIeHKa 33 dK3aeH 5 0ayuIoB.

Htoro cymma 6amnios, mo uToraMm arrecranuu coctasiser ot 0 1o 21 6aiia, 4To COOTBETCTBYeT moporoBomy (14-16
6amioB), 6azoBomy (16-18 OammoB), mpoaBuHyToMy (18-21 06a/mIOB) ypOBHIO IOATOTOBKH.

"Otmiaao" (18-21 6amsoB)

- CUCTeMaTH3UPOBaHHbBIE, ITTYOOKHUE U MOJHBIE 3HAHHS TI0 BOIIPOCAM MPOTPaMMEI;

- TOYHOE UCII0JIb30BaHHE HAYYHOH TEPMUHOJIOTHH, CHCTEMAaTHYECKH TPAMOTHOE U JIOTUUECKH [IPABUIILHOE U3JI0KEHUE
OTBETa Ha BOIIPOCHL;

- Oe3ynpevHoe BIaJeHIE HHCTPYMEHTapHEM, YMEHHE ero 3 QEeKTHBHO NCIIOIH30BATh B IIOCTAHOBKE HAYIHBIX U
MPaKTUIECKUX 3a7a4;

- MOJTHOE U TTYOOKOE YCBOCHHE OCHOBHOI JINTEPATYpPHl, PEKOMEHIOBAHHOH MTPOrpaMMOii JUCIUILUTNHEL, CBOOOTHOE BIaJCHUE
WHpOpMaIKei U3 UCTOYHUKOB JIOTIOJIHUTEIBHOM JTUTEPaTyPHI;

- YMEHHE OPHEHTHPOBATHCS B TEOPHAX, KOHIETIIMIX 1 HAPABICHUSIX AUCIHUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY,
UCIIONb3Ys HaydHbIE JOCTIKEHUS APYTHX AUCLUIUILH;

- BBICOKHH YpOBEHb C(HOPMUPOBAHHOCTH 3asBICHHBIX KOMIICTCHIINH.

"Xopomo" (16-18 6amos)

- TOCTAaTOYHO TOJIHbIE CUCTEMAaTU3UPOBAHHBIEC 3HAHHUS;

- YMEHHME OPHEHTHPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIETIHMIX U HAIPaBIECHUSIX U JaBaTh UM KPUTHUYECKYIO OLICHKY;

- HCTIOJIF30BaHME HAyIHON TEPMHUHOJIOTHH, INHIBUCTHIECKH U JIOTHYECKH TIPABHIIEHOE M3JI0KEHHE OTBETOB Ha BOIIPOCHI,
YMEHHE JIeIaTh 000CHOBAaHHBIE BEIBOIBI;

- BJIa[ICHUC UHCTPYMCHTapUEM, YMECHHE €T0 HCII0JIb30BATh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHATBHBIX 337134,
- YCBOCHHE OCHOBHOH JIMTEpaTyphl, PeKOMEHIOBAaHHOW IIPOTPaMMOH TUCIUILIINHEI;

- CpeqHHI YpOBEHb CPOPMUPOBAHHOCTH 3asBJICHHBIX KOMIIETESHIIHH.

"Y nosierBoputensuo” (14-16 6annos)

- 1OCTAaTOYHbII MUHUMAJbHbIN 00beM 3HAHMIA;

- YCBOCHHE OCHOBHOMH JIMTEpaTyphl, PeKOMEHIOBAaHHON IIPOTPaMMOH TUCITHIUINHEI;

- YMEHHE OPHEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIETIIMIX W HAMPABICHHUSX U JaBaTh UM OIICHKY;

- UCIIOJIb30BaHUE HAYYHOU TEPMHUHOIOTUH, CTUIIMCTHYECKOE U JJOTHYECKOe U3JI0KEHHE OTBETa Ha BONIPOCH], YMEHHE JIeNaTh
BBIBOJIbI 0€3 CYIIIECTBEHHBIX OIINOOK;

- BIIaJIeHHE MHCTPYMEHTapHEM, YMEHHE €T0 UCII0JIF30BaTh B PEIICHUH THITOBEIX 33/ad;

- TOCTAaTOYHBII MUHUMAJIbHBIA YPOBEHb CPOPMHUPOBAHHOCTH 3aBJICHHBIX KOMIETEHIIUH.

"HeynosnerBopurensno" (0-14 6anos)

- parmeHTapHBIC 3HAHHIA;

- OTKa3 OT OTBETA,

- 3HaHUE OTJENbHBIX PEKOMEHI0OBaHHBIX HCTOUYHHKOB;

- HEyMEHUE UCII0Ib30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJINYHUE TPyOBIX OIMHNOOK;

- HA3KHUH YpPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX KOMIIETEHIIUH.

7. YHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHBI (MO Y JIS)

7.1. PexomeHnayemasi TuTepaTypa

7.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, 3arnmaBue W3narenscTBo, Pecypc
JI1.1 | Kycmanos C. A. dusnueckas XMMUS: IPaKTUKYM Kocrpoma : OBC
(https://biblioclub.ru/index.php?page=book&id=275638) Koctpomckoit

roCylapCTBEHHBI
1 yHUBEPCUTET
(KT'Y), 2012

JI1.2 | Pomanenxo E. C., Ddusndeckas XuMHA: yueOHOe mocodue CraBpormons : 3bC

®pannesa H. H. (https://biblioclub.ru/index.php?page=book&id=277422) AI'PYC, 2012
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI1.3 | AdanaceeB b. H., dusnueckast XuMust: yaeOHOe TTocoOHe ISt BY30B CaHkT-
Axymnosa 1O. IT. Ierepbypr [u
np.]: Jlans, 2012
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBHI, 3arnaBue UznatensctBo, | Pecypc
JI2.1 | Pomanenko E.C., ®duznyeckas XuMusi: yaeOHoe ocooue CrtaBponods : 9BC
®pannesa H.H. (https://znanium.com/catalog/document?id=90286) CTaBpOIOILCKHIA
TOCYapCTBEHHBI
1 arpapHbIit
YHHBEPCHTET,
2012
JI2.2 |JlykoB B. B., du3nyeckas XUMHS: yIeOHUK Pocros-na-/lony, 9BC
Mopo3zos A. H. (https://biblioclub.ru/index.php?page=book&id=561130) Taranpor :
IO>xHbII
(benepanbHBINH
YHUBEPCHTET,
2018
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, 3arnaBue UznatensctBo, | Pecypc
JI3.1 | AdanacseBa M. C. PazpaboTka koMIUIeKCa y4eOHO-METOIMUYECKUX MaTEPUAIOB st Tyna : [6. u.], 9BC
paznena «da3oBoe paBHOBECHE B IByXKOMIIOHEHTHBIX cuctemax. |2016
Yacte 1» gucuurinasl «Puznyeckass XUMUsD IS
JUCTAHIIMOHHOTO OOY4YeHHs: BHITYCKHAs KBaTH(UKAMOHHAS
pabora: cTyaeHYecKas HayqdHas paboTta
(https://biblioclub.ru/index.php?page=book&id=457841)
7.2. Ilepeyennb pecypcoB HH(OPMAIIMOHHO-TEJIeKOMMYHUKAIIMOHHOI ceTu "UHTepHeT"
D1 |Jlanb [DnekTpoHHBIH pecypc] : anekTpoHHO-0nOHoTeuHas cucrtema (ObC) / n3narenbctBo JlaHb. —
URL.://e.lanbook.com/.
02 | YHuBepcuTeTckas OubiaroTeka oHIalH [DIeKTPOHHBIN pecype] : aIeKTpoHHO-0nbIHoTeuHas cucrtema (35C) / OO0
Hupextmenua [Maomumunr. — URL:http://biblioclub.ru.
93 | IOpaiiT [DnexkTpoHHbIi pecypc] : anekTpoHH0-0nbOmHoTeuHas cuctema (ObC) / n3narensctBo KOpaiit. —
URL:http://biblio-online.ru.
24 | Znanium.com [DNeKTPOHHBIN pecypc] : anmeKTpoHHO-O0nomuoTeunas cucrema (ObC) / HaydHo-m3naTenbCKuid IeHTp
NH®PA-M. — URL:http://znanium.com.
D5 | HauumonanbHas snektpoHHas Oubnuoreka (HOB) [DnekTponHbIi pecype] : 00beIMHEHHBIN 2JEKTPOHHBIN KaTajaor
(GoHIOB poccuiickux oubmotek : caidT. — URL:http://H36.pd.
7.3 Ilepevyenb nHGOPMANMOHHBIX TEXHOJIOT Uit
7.3.1 IlporpammHoOe o0ecnieyeHmne
LMS Moodle

7.3.2 TIpo¢eccuonanbHble 6a3bl JAHHBIX H HHGOPMANHOHHO-CITPABOYHBIE CHCTEMBI

1. Hayunas snexrponnas 6ubnuorexa eLIBRARY .RU (https:/elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4ynas
JNIEKTPOHHAsT OnbIMoTeKa : caiiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctyma: ajis 3aperucTpup.
1oJIb30BatTenel. — TEKCT : 2JIEeKTPOHHBIH.

2.

HanuonaneHas snektponHas ouomuoreka (HOB) (https://rusneb.ru/) HanmonansHast 37eKTpoHHas OUOIHOTEKA
(HOB) : 00beanHEeHHBIH MIEKTPOHHBIN KaTanor GoHI0B poccuickux oudimoTek : caiiT. — URL: http://m36.p¢. — Pexxnm
JIOCTYyHa: U3 YUTANbHBIX 3a510B 6ubmuotekn Yenl'yY. — TekcT : 21eKTpOHHBII.

3.

Hpesunenrckas 6udanoreka (hitps://www.prlib.ru/) Tlpesnnentckas OubiauoTeka @ JICKTPOHHAS HALMOHANIbHAS
6uGmmotexa : caiir / ®I'BY Ipesuaentckas 6ubmmoreka umenn b. H. Enbina. — CankrllerepGypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 37€KTPOHHBIH.

4,

Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTuanCIMITIMHAPHAS pedepaTuBHAS
0a3a manHbIX / kommanus Thomson Reuters. — Pexxum nocryma: muis 3apeructpup. nonszosareneit Yenl'Y. — Teker :
JJIEKTPOHHBIN.
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S. Scopus (https://www.scopus.com) Scopus : pedhepatuBHas 6a3a nannbix / Elsevier BV. — URL:

http://www.scopus.com/. — SI3. anri. — Pexxum noctymna: mst 3apeructpup. nonszosareneid YenlY. — TekcT : 31eKTpOHHBII.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOYJISA)

1. YueOHas ayquTopust sl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUTIA

OcHoBHOe 000pynoBaHue: yueOHas Mebenb, 10CKa ydeHHYecKasi OObIYHasl, HACTEHHAs, y4eOHO-HATNISAHbIE TOCOOHS
(ITepnoamueckas tadbnuma J.1. Menneneea, MyapTUMeAnITHAS IPE3CHTAIHS), MyJIbTUMEINITHOE HHTEPAKTHBHOE
obopynoBanue: MynmsTUMeHHHBIN TpoekTop EPSON1720, skpaH ¢ anekTponpuBogoM Lumen; akTHBHas aKycTHUECKas
cucrema Microlab solo-6¢, mepcoHanbHBII KOMITBIOTEp C MOAKIIOUEHUEM B ceTh «IHTepHET»

IMporpammuoe obecrieuenne: MS Windows XP Professional SP2 qiist BY308. JIuniensun 6eccpodHsle.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIunenszuu 6eccpounsie. Jlunensus Ne 44664774 ot 09.04.2008r.

2. Y4eOHbIe ayAUTOPHH JUIS TIPOBENICHHUS 3aHATHH CEeMUHAPCKOTO THIIA, IS TPOBEICHHS TPYIIIOBBIX KOHCYIbTAINH,
UH/IMBUAYaJIbHbIX KOHCYIbTALUMI, U1 TEKYIETO KOHTPOJIS U IPOMEXKYTOUHON aTTeCTalul

OcHoBHOE 000pymoBaHue: yaeOHast MeOeb, TI0CKa YIeHUYeCKas: 0ObIIHAs, HACTEHHAsI, MYJIbTHMEINHHOE HHTEPAKTUBHOE
obopynoBanue: MynsTuMeuHHBIN poekTop EPSON1720, skpaH ¢ anekTponpuBogoM Lumen; akTUBHas aKycTHUECKas
cucrema Microlab solo-6¢, TepcoHanbHbIH KOMIIBIOTEp C IOAKIIOUEHHEM B ceTh «VIHTepHEeT)

IIporpammuoe obecnieuenne: MS Windows XP Professional SP2 mst BY30B. JInnensun 6eccpodnsie.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. Jlutiensuu 6eccpounbie. JInnensus Ne 44664774 ot 09.04.2008r.

naboparopus Ne 313

OcHoBHOe 00opymoBanue: yaeoHast Medenb, pH-merp-mummuBonsmerp pH-150 MU. pH-merp-mumnuBoismeTp pH-150 (2
mT.) AkBagucTriATop J3-4-2M. Bans BoxsHas neyxmectHas LT-2, LABTEX (3 mt.) bans BoxsHas nyxmectHas UT-
4302 E. bans BoxasgHas uersipexmectHas JIa6-Th-4 Becsl anextponnsie BJIT-510-I1 "CAPTOI'OCM". BonsTamnepmerp M
2038. BerpsaxuBatens Water bath shaker type 357. Kounykromerp N 5721 Teleko. Mukpoammepmerp M 2005. ITpudop
yHuBepcanbHbli n3MeputensHblil YITUII-60M. Jlnanazon nuamepenuit conpotusienus - 10-4 Om-106 Om; Crepunuzarop.
YuebHo-nmabopaTopHsil komimieke "Xumus" M3zmepsemas temneparypa ot -40 mo 130 C. M3mepsiemoe mocTosHHOE
HanpsbkeHue ot -5 10 +5 B. (2 wr). @oroxonopumerp KOK-2 (2 mt.). lITaThB yHUBEPCATbHBIA. DNEKTPOILUIUTKA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Jucrumna «Pu3ndeckast XUMHS» pu3BaHa GOPMUPOBATH Y CTYCHTOB OCHOBHbIEC 3HAHUS M HABBIKM HEOOXOMMBIE IS
MOHUMAHHS CYIIIHOCTH XUMHYECKUX MPOLIECCOB, YIPABICHHUS XUMHUYCCKUMHU B HU3HUKO-XUMUICCKUMHE MpoLieccaMu JTa
JCIUIUIAHA SIBISIETCS] 0a30BOM /TS JabHEHIIEro N3ydeH!s] XUMHUH. B HacTosmmit MOMEHT 00JIbIIIOe BHUIMAaHHUE YIENACTCS
CaMOCTOSATEIBHON paboTe CTy/IeHTa IIPU H3y4eHHN MaTepruana. OpraHu3anis yCIelrHOH caMOCTOSTETFHON paboTsI
Gazupyercs Ha OCIEIOBATENFHOM H3Y4EHHUH, KAK OCHOBHOTO, TaK U JIOTIOJHUTENFHOTO MaTepuaa: TEOPETHIECKOTO U
MIPAKTUIECKOTO.

OCHOBHBIMH BHIaMH CAMOCTOSITEIIFHOW pabOTHI ABISIOTCS: padoTa ¢ OyMakKHBIMH HCTOYHUKAMH HH(YOPMALUH (KOHCTICKTOM,
KHUTOH, METOMYECKUMH YKa3aHUSIMN), paboTa ¢ KOMITBIOTEPHBIMU aBTOMAaTH3UPOBAHHBEIMU Kypcamu o0ydenus. [Ipu
W3y4EeHUH JUCIUILTUHBI OCHOBHYIO J0JII0 OTBOJUMOIO Ha CAMOCTOSITEbHYIO paboTy BpeMeHH 3aHUMaeT paboTa ¢
KOHCIICKTOM JICKIIHH, yaeOHNKaMH, yaeOHBIMH TIOCOOUSIMH M METOTMYECKUMH YKa3aHUsAMHU. CaMocTosTeNnbHast paboTa
CTYACHTOB BKJIIOUAET U3y4EHHE TEOPETUUECKOI0 MaTepualla C MOMOIIBIO KOHCIIEKTA JIEKIUHM U pEKOMEHAYEeMOM JINTEPaTypBl,
MOJATOTOBKY IOMAIIHHUX 33/IaHUI K CEMUHAPCKUM 3aHATHSM (pelleHne 3a/1a4) ¥ MOJATOTOBKY K cllaue BHITOJTHEHHBIX
1abopaTopHBIX padoT, KOJUIOKBUYMOB U 9K3aMEHa.

JI1s1 yCIIemHo# caMOCTOSITENTBHOM padOTHI CTYJCHTaM PeKOMEHIYETCSl COCTaBUTH TUIAH W3YdeHHUS TUCIUTUINHEI 1
HEYKOCHHUTEIIFHO CIEA0BATh eMy. B 3TOT I1aH JOKHO OBITH BKIIIOUEHO KAK PEIICHHE MPAaKTHIECKUX 3a/1a4, Tak U pazoop
JIEKIIMOHHOTO MaTepualia ¢ MpUBJICYEHUEM JOMOIHUTENbHOM auTepaTypsl. Kpome Toro, HeoOX0aUMO yAensITh JOCTATOUHOE
KOJIMYECTBO BHUMAHHUS HAyIHO-HCCIICIOBATEIBCKON paboTe, BHIIOIHEHUIO KYPCOBBIX M TUIUIOMHBIX pa0oT. Bo Bpems
BBITTOJTHEHHS TAKUX BUJIOB IPAKTHKNA HEOOXOMMO HaXOUTh 00JIACTH, OTHOCSIIHECS K Pa3IMIHBIM JUCIUILINHAM H
cTapaTbCsl PAKTUUECKH OBNAJETh Pa3IMYHBIMU HaBbIKaMU. KOHCYIbTalMM ¢ MPENnoJaBaTeIsiMU 10 CIIOKHBIM BOIIPOCaM
TaK)Ke MOMOTYT YCIEIIHO NMPOUTH OCBOEHHUE AUCLMILIMHBL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JUCIIMITJIMHBI OBYYAIOIIUMHUCH C
NHBAJINJIHOCTBIO U O'PAHUYEHHBIMU BO3SMOXHOCTSAMU 3IOPOBbS

OcBoeHue JUCHUIUIMHBL  HWHBaJIUWAaMU W JIMOaMU C OIPAHUYCHHBIMH BO3MOXXHOCTSAMU 3J0POBbS  OCYIICCTBIIACTCA
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WCIIONIb30BAaHUEM CIEIHATBHBIX TEXHWYECKHX CPEICTB M WH(POPMAIMOHHBIX TEXHOJOTHH, IPEJOCTAaBIIEMBIX PecypcHBIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOYYEHHMIO MHBAJIHMJIOB U JIMI C OIPaHMYECHHBIMH BO3MOXKHOCTSIMH 310poBbs Yenl'V 1o
3anpocy oOydatomerocs (MOOWIbHBIC CHELMAIbHBIE TEXHHMYECKHE CpEICTBa Ui JIMI C HAapYIICHHSAMH 3pEHHS H C
HapyIIeHHEM CIIyXa, aCCHCTUBHBIC MH()OPMAITMOHHBIC TEXHOJIOTHH).

IMpu HEOOXOAMMOCTH I OOYJAIOMMXCA C HApPYIICHUSIMU 3pEHHS Ha pabodnmx MecTaxX AT HMPOBEACHHS MPAKTHYECKUX WIN
JTa00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCsA CIELMAIBLHOE INPOrpaMMHOE obOecreyeHHe (IporpaMma pedeBOW HaBHIalWW,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIC JIYITHI).

B yueOHple ayguropmm obecrednBaeTcs OECHPENSATCTBEHHBIH JOCTYN Ui OOYJaroIMXCsl C HMHBAIMAHOCTBIO M C
OTpaHMYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kaknoi aymuropuu, riae oOydaroTcsi MHBAJIMABI M JIMLA C OIPAaHUYEHHBIMU
BO3MOXHOCTSIMH  37I0POBbs, IPELyCMAaTPUBACTCSI COOTBETCTBYIOIIEE KOJIMYECTBO MeECT JUIi OOydarolUXcs C y4eToM
HapYIIEHUH UX 310POBBS.

Jlis ocBOEHHS MUCHUINIMHBI WHBAJIHIAM H JIHIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 30POBbSl IPEIOCTABISETCS AOCTYI K
NEYaTHBIM HCTOYHHMKAM, MMEIONMMCS B HaydyHOW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CENMATIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIHANBHBIX TEXHHYSCKUX W MPOTPAMMHBIX CPEICTB K JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
(hopMe 2IIEeKTPOHHOTO TOKYMEHTa B (hoHJe HaydHOU Oubimotekn Yenl'Y win ek TpOHHO-ONOIHOTEYHBIX CHCTEMAX.
YueOHO-METOANUEeCKIe MaTepHaibl A OOYy4alomMXCsl M3 YMCIa WHBAIWAOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0pOBbSI TIPEIOCTABIAIOTCS B (OPMAX, aZaNTUPOBAHHBIX K OTPAaHWYCHUSIM HX 30POBbS M OCOOCHHOCTSIM BOCIIPHSTHS
nHpOpManHHL.

Jlns MHBaNMMAOB W JIMIl C OTPAHWYECHHBIMH BO3MOXKHOCTSIMH 3JOPOBBSI OCBOCHHE AWUCHUILIMHBI MOXET OBITh YaCTHYHO HIIH
MOJIHOCTBIO OCYIIECTBIIEHO € UCIIOIb30BaHUEM JAUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ITpn mpoBepeHWH TPOMEXYTOYHOH AaTTECTAIlMH 110 JTUCIHUIUIMHE OOYJAIONMMCS C HHBAIWAHOCTBIO W C OTPaHWYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEINBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WH/IMBUIYaJIbHBIX OCOOEHHOCTEH MHCTPYKIMH O IOPSIKE IMPOBEIACHMS NPOMEXYTOYHON aTTECTALMH, OLEHOYHBIX CPEICTB M
BO3MOXXHOCTH OTBETOB Ha 3a7aHMs (IIMCbMEHHO Ha Oymare, HabOp OTBETOB Ha KOMITbIOTEpE, MUChMEHHO Ipudrom bpaitns, ¢
HCITOJIF30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

IMpu mpoBemeHHM NPOIEAYPH! OLCHUBAHUS PE3YNbTATOB OOy4eHHS HHBATHAOB U JHI[ C OTPAaHHYCHHBIMH BO3MOXHOCTSIMU
37I0pOBBSI TIPEAYCMAaTPUBACTCSl MCIOJIL30BaHUE IpenocTaBieHHbIX Yen'Y mnm  COOCTBEHHBIX TEXHHYECKHX CPEICTB,
HEOOXOAMMBIX MM B CBS3M C WX WHAWBUIYaJbHEIMH OCOOCHHOCTAMH. [Ipym HE0OXOIMMOCTH HWHBAIMIAAM W JIHIAM C
OTPaHWYIECHHBIMH BO3MOXHOCTSIMU 3JIOPOBBSI IIPEIOCTABISCTCS JIOMOJIHUTENBFHOE BpeMs Ul MOJTOTOBKHM OTBETa Ha 3aJaHMUS,
NpOoLEypa OLICHUBAHUS PE3Y/ILTATOB 00YUESHUS 110 JMCHUILIMHE MOXKET POBOJMTHCS B HECKOJIBKO ITAIOB.

© ®I'BOY BO «Henl'V»




HanpasJiienue noaroroBku (cneunuajabHocth) 30.05.01 MeanuuHckast 0MOXUMMS,
30.05.02 Meanuunckasi 6uopusuka, 30.05.03 Meanuunckasi KuoepHeTuka,
""®usnyeckan u KojutouaHas xumus'', I'ox(b1) Hadopa 2025, ouno

Pabdoyass mporpamMma qucCHUIIMHBI (MOAYJIs1) 0100peHAa U PEKOMEHI0BAHA!

[TpopexTop 1o yueOHoM paboTe yrBepxaeHo 24.02.2025 A.A. CanamaroB

YueHbIM coBeTOM (pakyibTeTa (PyHIaMEHTATBHON MEIUITUHBI

IIporokoi 3aceqanns Ne 2 ot 10.02.2025

[Ipencenarens YueHoro coBera

dakynprera QyHIaMEHTATBHON
MEIUIINHEBI COTJIAaCOBAHO O.B. Lleinukman

3acenanueM kageapbl  AHAIMTHYECKON U PU3HYECKOH XUMHHU
IIporokon 3acenanus Ne 2 ot 10.02.2025
3aBenyronuii kageapoii COTJIACOBAaHO A.B. KonecHukoB

ABTOD (COCTaBUTED) A.O. KyBaeBa

Crpykrypa padoyeii nporpaMMbl cOOTBeTCTBYeT npuka3sy pekropa ®I'bOY BO
«YHeal'V» ot «13» anpeas 2021 r. Ne 247-1



