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1 Hean u 3a1a4u U3y4YeHUs! AUCHUTILIHHBI
1.1 Heap AuCHUNIMHBI
Lenp nuciurinnael «PU3ndecKas XUMHUS» COCTOUT

— coCcTOUT B (OPMHUPOBAHMM Yy CTYACHTAa CHCTEMbl (DU3MKO-XUMHUYECKHX IPEACTABICHUN O
KAueCTBEHHBIX U KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUECKHUX MPOIIECCOB.

— B OBJIAJICHUMW HaBbIKaMU IPHUMCEHCHUA TCOPCTHYCCKUX 3aKOHOB K PCHICHHUIO IMPAKTUYCCKHX
BOITPOCOB XUMHUH U XUMHYECKOM TEXHOIOTHH.

1.2 3apayu AMCHUILIMHBI

3amaun y4eOHOU MUCHMIUIMHBI COCTOST B TOMYyYEHUU MPO(EeCcCHOHANBHBIX 3HAHHM,
OCBOEHUHU TEOPETUYECKUX OCHOB (PU3UUYECKOW XHMMHUHU, HABBIKOB MPAKTUYECKOTO MPUMEHEHUs
METO/IOB pacyeTa XUMHUYECKHX MpoleccoB. B pamkax aucuumuinabsl «Duznyeckas XUMH»
U3y4alTcs (pyHIaMEHTaJbHBIE 3aKOHBI, 0€3 KOTOPBIX HEBO3MOXKHO MOHMMAaHHE COBPEMEHHBIX
TEXHOJIOTHYECKUX MPOIIECCOB, MPUMEHSIEMBIX B MPOMBIIIIEHHOCTH, B CTPOUTEILCTBE, a TAKXKE
IpU 3alIUTe OKpyXawled cpeabl. K OCHOBHBIM Bompocam, HM3y4aeMbIM B JIaHHOM Kypce,
OTHOCSITCS: XHMHYECKas TEePMOJUHAMHUKA W € NPHIOKEHUS K XUMHYECKUM U (DU3HKO-
XUMHUYECKHUM IpolieccaM; (ha30Bble paBHOBECHS; TEOPHs PACTBOPOB; OCHOBBI 3JIEKTPOXUMHUH.

1.3 MecTo AuCHUILINHBI B CTPYKTYpe 00pa30BaTe/bHOMH MPOrpaMMbl

Hucnummuaa b1.6.06.03 «®usnyeckas Xumus» BXOAUT B 0a3oByro 4acTh bioka bl
«uctummHbl (Momynn)» pabodero ydueOHOro IjiaHa Mo HampaieHuro moarotoBku 11.03.04
DIIeKTPOHUKA U HAaHOYJIEKTpoHUKa. O01as Tpya0eMKOCTh 1o yueOHoMy mutany 108 yacos, 3 3ET.

N3yuennto nucuumiunsl b1.6.15 «®usnueckas Xxumusi» JOHKHO IPEIIECTBOBATh U3yUEHUE
takux aucuuruivH Kak b1.5.04 «Maremaruka», b1.5.05 «®usuka», b1.5.06.01 «<Heoprannueckas
XUMUS».

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHS COJeP:KAHUS TMCIHUIIUHBI

Wzydenne naHHOW yuyeOHON AMCIUIUIMHBI HampaBieHO Ha (POpMUpOBaHHE Yy OOyYarOMIUXCS
caenyromux komnerennuit: OIIK-2; ITK-3; T1K-8.

Ne WNHpekc Conepxanue B pesynbraTe u3yueHus: yaeOHON AUCIUTIIMHBI
I r‘[ KOMIIET | KOMIIETCHIMH (MU €€ 00yJaroImuecs TOHKHBI
" | eHuuMu 4acTH) 3HATH yMeTh BJIA/1eTh
1. OIIK-2 | cnocoGHOCTh CMBICIT MPUMEHSITh MPAKTUYECKUM
BBISIBIIATD OCHOBHBIX OCHOBHBIE 3aKOHBI | ©  HaBBIKAMU
€CTECTBEHHOHAYYHYIO | TOHSATHH, buzmveckoi paboThl c
CYIIHOCTb  MpOOJieM, | BEIUYHH, XUMHH Ui | y4eOHoi
BO3ZHUKAIOIIUX B XOJI€ | 3aKOHOB, pelieHus JUTEpaTypoit
npogeccuoHaTbHON IIPUHIINIIOB, TEXHUYECKHUX U [pUeMaMu
NesITeNIbHOCTH, MOCTYJIaTOB 3azady; MOKCKa B
NpUBIEKaTh JUIS HX | (U3HYECKON OOBSICHATH U oubnuoreke u
pelieHus XUMHH; OMUCHIBATH C B TJ00anbHON
COOTBETCTBYIOINN IPaHULBI TOMOUIBIO CEeTH
¢busuko- MPUMEHUMOCTH | maremaTuueckoro |  HHTepHET"
MaTeMaTU4eCKUI XAMUYECKUAMN anmapata JIOTIOJTHUTEIbH
anmapar Moenei " | husuko- oif
Teopui AL | xuMudecKue undopmaruy,
OITMCAHUS P — HE00X0INUMOMI
CBOMCTB JUIsL  pelIeHUs
BEIECTB u poOJIeMBI;
¢dusuKo- MaTEeMaTH4YECK
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Ne NHupekc Conepxanue B pesynbraTe u3yueHus: yaeOHON AUCIUTIIMHBI
. | KOMIET | KOMIETCHIMH (v eé 00yYaroImuecst TOJHKHBI
eHIUU YacTH) 3HATH yMeTh BJIA/IETh
XUMHUYECKUX MMHU METOJIaMU
IIPOLIECCOB pacuera
OCHOBHBIX
TEPMOJIMHAMU
YECKUX "
KMHETUYECKUX
apaMeTpoB
XUMHYECKHUX
IPOLIECCOB
2. [1K-3 TOTOBHOCTH METO/Ibl AaHAJIN3a | CACTEMAaTU3UPOBa | HABBIKAMH
aHAJIN3UPOBATh u|lu Th  pe3ynbTarhl | 00paboTKH
CUCTEMAaTU3UPOBATH CUCTEMAaTH3aly | UCCIETOBAHUI pe3yabTaToOB
pe3yabTaThl U pe3yibTaTOB | MapaMEeTPOB U | U3MEpPEHUuN U
HUCCIIEIOBAHUHN, HUCCIIEIOBAHNU XapaKTEPUCTUK pacueros,
MPEACTABIAThH pudopoB, HaBbIKAMU
Marepuaisl B BHUJE YCTPOWCTB HaIlCAHMS
Hay4HbIX OTYETOB, OTYETOB,
myOIuKanu, COCTaBJICHUS
IIPE3CHTALUN IIPE3EHTAalNUN
1 yOIuKammii
3. [IK-8 CIOCOOHOCTh COBPEMEHHBIE UHTEPIPETHpPOBa | Kiaccudukar
BBIIIOJIHATH PAOOTHI 10 | TEXHOJIOTHU Th PE3YNbTATHI, uen
TEXHOJIOTHYECKOM IIPOM3BOJICTBA [IOJIYYEHHBIE IPU | MAaTEPUAJIOB U
IIOITOTOBKE MaTepUajgoB U | U3yYECHUH 1731 (1051
[POU3BONCTBA W3 IENi busHKo- SIIEKTPOHHOMN
MaTepraios 1| snexkTponHoit XUMHUYECKUMU TEXHUKH U HUX
U3ACTHN SNCKTPOHHON | oy 1ipikem METOJaMU ¢buzuko-
TEXHUKHU
MaTepHaloB XUMHUYECKHUX
3JIEKTPOHHOM XapaKTePUCTH
TEXHUKHU C K
Y4ETOM
COBPEMEHHBIX
MPEACTaBICHUI
HayKu

2. CTpyKTypa U coiepKaHue TN CHUIITTHHbI

2.1 PacnpenesieHne TPyA0EéMKOCTH IMCUMILUIMHBI IO BUAaM padoT

OOu1ast Tpy10EMKOCTh JUCUUIUIMHEI cocTaBisieT 3 3ad.ef. (108 gacoB), ux pacnpenenenue

10 BUJaM pabOT MPEICTaBICHO B TAOJIHIIC:

Bun yuebnoi paboThl Bcero CemecTtpsbl
4acoB (dacwl)
5
KonTakTHas padora, B TOM 4ncje:
AyauTOpHBIE 3aHATHS (BCEro): 54 54 - - -
3aHsATUS JEKIIMOHHOTO TUTIA 18 18 - - -
JlaGoparopHbie 3aHATHS 18 18 - - -




3aHATHS CEMHUHAPCKOr0 TUMNA (CEMUHApPBHI, 13 18 i i i

IIPAKTUYECKHUE 3aHSATHS)

HNnas koHTaKkTHasA padora:

Kontposb camocrositensHOM padotsl (KCP) 4 4 - - -

ITpomexyrounas atrectanus (MKP) 0,2 0,2 - - -

CamocrosiTesibHas paboTa, B TOM 4HcJe:

ITpopaboTka yueOHOTO (TEOPETUIECKOT0) MaTepraia 32 32 - - -

[ToaroroBka K TEKylemMy KOHTPOJIIO 17,8 17,8 - - -

KonTpoub:

[ToaroroBka K dK3aMeHy - -

OO01asi Tpy10€eMKOCTh qac. 108 108 - - -
B TOM 4YHCJIe KOHTAKTHAA 582 |82 - _ _
padora
3a4. e 3 3 - - -

2.2 CTpyKTYypa IMCUMIUINHBI:
Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM AUCLUUIUINHBL.
Paznenbl MUCIUIUIMHEL, U3ydaeMble B 5 ceMecTpe (ounas ¢popma)

KonuuecTBo yacoB
AynuropHas Breayn
Ne HanmenoBanue pas3znenos UTOpHAs
Bcero pabora
paborta
J | 113 JIP | CPC
1 2 3 4 5 6 7
1.  |OCHOBBI XUMUYECKON TEPMOAMHAMHUKH. 18 4 4 - 10
5 XUMHUYECKUE paBHOBECHUS. 3aKOH JCHCTBYIOIIUX 20 ’ 4 4 10
macc. TepMoauHamMuKa pacTBOpPOB.
3. |®a30Bble paBHOBECHSI. 12 2 2 2 6
4. |OCHOBBI ATEKTPOXUMHH 18 4 2 4 8
5. XI/IvMquCKa;I kuHeTHKa. KuHeTnyeckuit 3akoH 20 4 4 4 3
JIEMCTBUS Macc, €ro NpUMEHEHHE.
6. |lucnepcHble CUCTEMBI. 15,8 | 2 2 4 7,8
Hmozo no oucuyunnune: 103,8| 18 18 18 49,8

[Tpumeuanue: JI — nmexmuu, I13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopartopHbie
sansitusi, CPC — camocrosiTenbHas paboTa cTy/IeHTa

2.3 Conepxxanue pa3aeioB JUCHUNINHBI:
2.3.1 3ausaTHuda JeKINOHHOr0 THIIA.

®dopma
HanmeHnoBanue
Ne Copepxanue pazzaena TEKYIIETO
paszznena
KOHTPOJIS
1 2 3 4
1. |OcHoBBI IlepBbiii 3akoH TepMoauHamuku. [lpunoxenue I T, PI'3
XUMHUYECKON Havajga TEPMOJMHAMUKHA K XUMUYECKUM H (PH3UKO-
TEPMOJUHAMUKH. XUMHYECKHM TpoleccaM. TepMoanHaMudeckue
cucteMbl. OCHOBHBIE TOHATUS U OIpPEAEICHUS.
Koopaunatsl 1 moTeHIMAaNbl TEPMOJAUHAMUYECKUX
cucreM. OOoOmienHass  pabora.  YpaBHEHHSA




coctosinus. HyneBoil 3aKk0H TEpMOAMHAMUKH (3aKOH
TEPMHUYECKOTO paBHOBECHs). BHYTpeHHss sHEprus,
SHTanbmug. MaremaTuueckue H  (QU3NYECKUE
CBOMCTBA  BHYTPEHHEW  DHEPIUH,  DHTAJBIINU,
TEIJIOTHI U paboThl. 3aKoH ['ecca W ero cieacTBUA.
Pacuer TermnoBbIX 3(h(PEeKTOB XUMHUUYECKUX peaKLuit
IpU  CTAaHJAPTHBIX  YCIOBUAX.  3aBUCUMOCTh
TEIIOBOr0 3¢ (deKkra XUMUYECKOW peakluud OT
temriepatypsl (3akon Kupxrodda).

Bropoit 3aKOH  TEPMOAUMHAMUKHM U €I0
dbopmynupoBka. TpeTwii 3aKOH TEPMOIWHAMUKH.
[IpuHIMD HETOCTMKUMOCTH aOCOIIOTHOTO HYJIS.
VYpaBHEHHsT BTOpPOro Hadaja TEPMOJMHAMHUKH.
OHTponus Kak (YHKIHS COCTOSHHSI M METOJIBI ee
Boluncienus. HepasenctBo Knaysuyca. Pacuer
SHTPONMM JUIsl PA3IUYHBIX IPOLECCOB. ODHEPIUs

I'n60ca, SHEPTHs I'ensMrossia. VYcenoBus
paBHOBECHS W KPHUTEPUH CaAMOIPOHU3BOJIBHOTO
MPOTEKAHUS MIPOIIECCOB B n300apHO-

MU30TEPMHUYECKUX W HM30XOPHO-U30TEPMHUYECKUX
ycinoBusx. Teopema Ilnmanka. TemioBas teopema
HepHcra.

XuMudeckue
paBHOBECHs. 3aKOH
JNEUCTBYIOIIMX Macc.
TepmoauHamuka
pacTBOpPOB.

3akoH AedcTByronMX macc. 3akoH Paynsg. 3akoH
I'enpu. Hpeanbnsle pactBopel. HeupeanbHsie
pacTtBopbl. PaBHOBECHE JKMAKOCTh-TIAp. Y PaBHEHHUE
U30TePMBl XMMUYeCcKOi peakuuu Bant - Todda.
TepMmoannamuueckas KiaccuUKanus pacTBOPOB.
JlaBiieHNE HACBIILIEHHOTO Mapa XUAKUX PacTBOPOB.
D0yIo- U KpHOCKomusl. J[narpaMmbl COCTOSTHUSI.
Pa3nenenue BELIECTB yTeM NIEPETOHKH.
A3e0TpONHbIE CMECH M MX CBOMCTBA.

JIP

®da3oBbIe
paBHOBECHS.

[IpaBuno ¢a3 u ero BeBOA. THUIBI gUarpamm
coctosaHus. [loHsATHs (ha3bl, KOMIIOHEHTa, CTENEHU
cBoOoabl. Kraccudukanus reTeporeHHbIX CHCTEM.
JluarpamMmbl ~ COCTOSIHUSA ~ JBYXKOMITOHEHTHBIX
cucreM. /lnarpaMMel KHJIKOCTb — Iap.

OCHOBBI
DJIEKTPOXUMUU

OCOOCHHOCTH  DJICKTPOXUMHUUYECKHX  PEAKIIUM.
DNEeKTPOXUMHUYECKass Ieb U €€ KOMIIOHEHTHI.
Teopus AJIEKTPOIUTUYECKOMN JYICCOIIHALINH.
IlonsaTHE cpenHell MOHHOM aKTUBHOCTH U CPEIHETO
HOHHOTO KO3 (dUIIMEHTa aKTUBHOCTH, MX CBSI3b C
WHJUBUTyaJIbHBIMUA XapaKTEPUCTUKAMH HOHOB.

OcHoBHbIe nonymieHus Teopun Jlebas- Xrokkes.
Mopenbs MOHHOH arMocdepsl, MOTEHIIMATl MOHHOMN
atMoceprl. CxeMa BbIBOJIa MPENEIbHOIO 3aKOHA
Jebas-Xiokkens. YpaBHeHUs s Kod(pHIHMEHTa
AKTUBHOCTH BO BTOPOM M TPETbEM MNPUOIHKEHUN

TEOpPUH Jlebasi- X1okKems. Meroabt
IKCIEPUMEHTAIHHOTO OTIpeIeIICHUS
K03 (HUIIMEHTOB aKTUBHOCTH. Y JIeJIbHas u

SKBHUBAJICHTHASI JJIEKTPOIPOBOJIHOCTD.
ITogBwxxkHOCT, MOHOB M 3akoH Koubpaymia.

JIP
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PaBHOBecue B nByx(as3Hoil cucteme Mertamt /

pacTBop AIEKTPOJIUTA. DNEKTPOXUMUYECKUN
NOTEHLIMAA M YCJIOBHE  DJIEKTPOXUMHUYECKOIO
paBHOBeCHS. DNEeKTPOXUMHUYECKUE LeIH,

3JICKTPOJIHBIE MTOTEHITAAIIBI, DJIEKTPOABMKYIIAS CHJIA
(OHAC). VYpaBuenue HepHcra ISl 3IIEKTPOIHBIX
norennuanos u I/C.

Knaccudukanus 31eKTpo 0B U SJIEKTPOXUMHUECKUX
ueneil. KoHneHTpalMoHHbIe LENH ¢ MEPEHOCOM U
0e3 mepenoca. Meron DJIC nmns ompeneneHus
kod(durmentoB aktuBHocTH. Meton DOJIC st
OTpefieNieHUs] TEPMOIMHAMUIECKIX XapaKTEPUCTUK
AJIEKTPOXUMHYECKHUX peaKIuii: W3MEHEHUS
SHTPONHH, DHTAIBIUU, CBOOOJHOW  DHEPIUH,
KOHCTaHT PaBHOBECHS U HECTOMKOCTH KOMILIEKCHBIX
COCIUHCHMI.

5. [Xumwuueckas HeoOpatumple peakuuu  HYJIEBOTO, IEPBOTO, JIP
KUHETHKA. BTOPOT'O U TPEThero NopsakoB. ClI0KHBIE PEaKLUU.
Kunernueckuii Ckopocth peaknuu. KuHeTndeckne ypaBHEHUS.
3aKOH nevictBust|[TopsA0K U MOJIEKYISIPHOCTD peaKIuu. 3aBUCUMOCTD
Macc, €ro|KOHCTAHTBI CKOPOCTH OT TEMIEPATypPbl. Y paBHEHUE
IIPUMEHEHHUE. Appennyca. OmnpezneneHue KOHCTaHThl CKOPOCTH,

nopsiaka peakuud. OOpaTuMmble, MapaijielbHbIE,
MIOCJIE/IOBATEIbHBIC U LIETTHBIE PEaKIIMH.

6. |ducnepcHbie Knaccudukanust nucmepcHbIX cucteMm. AncopOrms JIP, T

CUCTEMBI. Ha rpaHuiie paszaena ¢a3. [loBepXHOCTHO-aKTHBHEIE,
IIOBEPXHOCTHO-UHAKTUBHBIE ¥ MOBEPXHOCTHO-
HEaKTUBHBIE BellecTBa. M30TepMa mOBEPXHOCTHOTO
HaTspKeHud. Y paBHeHue [1IumkoBckoro. YpaBHeHue
JIbarmropa. IToBepxHOCTHAsA AKTUBHOCTb.
[ToBEepXHOCTHO-aKTUBHBIE BEILIECTBA.
Muriennoo6pa3oBaHue. DNEKTPOKMHETHUECKUE
SBJICHUSL: anexkTpodopes, 3JEKTPOOCMOC,
NOTEHIMAIBl ~ CEAUMEHTAUU U  MPOTEKAHUS.
ArperaTvBHas U CEAUMEHTAIMOHHAS] YCTOMYHUBOCTh

nucrnepcHbix cucreM. Koarymnsius.

2.3.2 3aHATHS CEMUHAPCKOI0 THIA
N dopma
HaumenoBanue TeMarnka NpakTUYECKUX 3aHATUN
Ne TEKYILLETO
paznena (ceMuHapoOB)
KOHTPOJIA
1 2 3 4
1. OCHOBBI [lepBbIii 3aKOH TEPMOJMHAMHUKH. Y PaBHEHUs|Y CTHBINA OMPOC

XUMUYECKOU cocrostHus. HyneBoil 3ak0oH TepMOIMHAMUKH (3aKOH
TEPMOJMHAMHUKH |TEPMHYECKOr0 paBHOBECHs). BHyTpeHHsIs sHeprus,

SHTaNbNUsA. MaTtemaruueckue W (U3HYECKUE
CBOWMCTBA BHYTPEHHEW HHEPrUHU, OSHTAIBIINUH,
TEIIOTHl U paboThl. 3akoH ['ecca u ero cieacTBUs.
Pacuer TennoBbIx 3()PEKTOB XUMUUECKUX PEAKIIHI
IpU  CTaHJApPTHBIX  YCJIOBMSIX.  3aBUCUMOCTH

TEIUIOBOTO d(dekra XUMHYECKOW pPEaKIuud OT
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temrepatypsl (3akon Kupxrodda)

Bropoii  3ak0OH  TepMOAMHAMUKM U €ero
dbopmynupoBka. TpeTwii 3aKOH TEPMOIMHAMUKH.
VYpaBHEHUST BTOPOrO Hayala TEPMOJUHAMUKH.
OHTpomnus Kak (PyHKUHS COCTOSHHUS M METOAbl ee
Boiuncienus. HepasencrtBo Kiaysuyca. Pacuer
SHTPONMM Il PA3IUYHBIX IMPOLECCOB. DHEPIUs
I'n606ca, SHEPTHUs T'enpMromsna. VYcnoBus
pPaBHOBECHSI W KpPUTEPUU CAMOIIPOU3BOJIBHOTO
MPOTEKAHHUS MIPOIIECCOB B u300apHo-
M30TEPMUYECKUX M  H30XOPHO-U30TEPMUUYECKUX
YCIIOBUSIX.

YceTHBIN onpoc

Xumudaeckue
paBHOBeECHS.
3aKoH
JEUCTBYIOLUX
Macc.
TepMmoauHamuka
pacTBOPOB.

3akOH  JCUCTBYIOIIMX Macc. 3akoH Payms.
OtkiioneHuss ot 3akoHOB Paynsa. PaBHoBecue
KUJIKOCTh-TIap. Y paBHEHUE U30TEPMbl XUMUYECKON
peakimu Bant - Todda. Tepmoamnamumueckas
KJaccupuKanus pacTBOpOB. JlaBnenue
HACBIIIEHHOTO TMapa XHUAKUX PacTBOPOB. DOYILIHO-
U kpuockonus. Jluarpammel coctosHus. Pa3aenenue
BEILIECTB MyTEM MEPETOHKU. A3E0TPOIHBIE CMECU U
UX CBOMCTBA.

VYcTHbIi onpoc

JlaBieHue HACBIIIEHHOTO Mapa >KUJIKUX PacTBOPOB.
D0ymno- U Kpuockomnus. JluarpaMMbl COCTOSIHHSL.
Paznenenue BEILIECTB IIyTeM IIEPETOHKH.
A3€0TpOMHBIE CMECH U X CBOMCTBA

YceTHBIR onpoc

da3zoBbIe
paBHOBECHS

[IpaBuno ¢a3 I'mb6ca. Ypasuenue Kuameiipona.
VYpasaenue Knaneiipona — Kiaysuyca. Jluarpammbl
COCTOSIHUSI OJTHOKOMITIOHEHTHBIX CUCTEM, X aHAJIU3.
JIByXKOMIIOHEHTHBIE (dazoBble arpammal.
IlocTpoeHne quarpamMm 1o KpUBbIM OXJIAXKIEHUS

YeTHBIN onpoc

OCHOBEI
JJIEKTPOXUMHUU

OCOOEHHOCTH JJICKTPOXUMHUYECKUX Ieneil. Teopus
AJIEKTPOJIUTHYECKON IHACCOLMALINAH. Mertoabl
AKCIIEPUMEHTAILHOTO orpezeneHus
KO (UIIMEHTOB  aKTUBHOCTH.  YJENbHasg W
SKBHUBAJICHTHAs 3JEKTPOIPOBOJIHOCTD.
[logBuxHOCT, HOHOB U 3akoH Konbpayiia.
VYpaBHenue Hepucra JUIst 3JIEKTPOIHBIX
norennuanoB u J/1C.

Meron DJIC nns ompenenenus KodhHUIIMEHTOB
AKTHUBHOCTH.

VYcTHbIi onpoc

Xumudaeckas
KWHETHKA.
Kunernueckui
3aKOH JICUCTBHSA
Macc, ero
IPUMEHEHUE.

HeoOpatumble  peakuuu  HyJIEBOro, IEpBOTO,
BTOPOTO U TPEThEro MopsiAKoB. CI0KHbBIE peaKIuu.
Ckopocth peakinuu. KuHeTnueckue ypaBHEHHS.
[TopsiAoK ¥ MOJIEKYISIPHOCTD PEAKIIUU.

VYcrHbIil onpoc

3aBHCHUMOCTh
TEMIIEPATYPHI.
OmpeneneHne KOHCTAHTBI CKOPOCTH, TIOPSIKA
peakuuu. Ob6parumble, IapajuielIbHEIE,
MTOCJICIOBATEIBHBIC U IICMTHBIC PEAKIIHH.

KOHCTaHTBI
YpaBHeHue

CKOpPOCTH oT
Appenuyca.

VYcTHbIi onpoc

HucnepcHbie

MN3oTepma moBEpXHOCTHOTO HATSHKEHUA. Y pABHEHUE

YcTHbI onpoc

8




CHCTEMBI. [IumkoBCKOrO. YpaBHeHue JIbHrMiopa.
DNEKTPOKHHETUYECKUE SIBIICHUS: AJIEKTpodopes,
ANEKTPOOCMOC, TMOTEHIHANbl CEJUMEHTAlUU U
nporekaHus. Pacuer nmopora KoaryJsuuu.

2.3.3 JIabopaTopHbIe 3aHATHS

dopma
Ne HaunmeHnoBanue 1ab0paTopHbIX paboT TEKYILETO
KOHTPOJIS
1 3 4

1. |OnpeneneHue SKBUBAJIECHTA MeTaJlIa Otuer o
n1abopaTopHOi
pabore

2. |OmnpeneneHue ;KeCTKOCTH BOJIbI Otyer o
nabopaTopHOH
pabote

3. |MccnenoBanue afacopOIMK U3 BOJAHOTO pacTBOpa Ha aKTUBUPOBAHHOM yriie|OTder 1o
nabopaTopHOH
pabore

4. |lloTeHIMOMETPUYECKOE TUTPOBAHNE CMECH CHIIBHOU U ¢1a00M KUCIOTH  |OTYeT o
nabopaTopHOi
pabore

5. |CkopoCTh XUMHUYECKHUX PEaKLIUid Otyer o
nabopaTopHOH
pabote

6. |(M3ydeHue Koaryssiuy TUAPO30JI THIPOKCH A Kee3a Otuer 1o
n1abopaTopHOi
pabore

2.3.4 IlpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOEeKTOB)

KypcoBsie paboTh! (TPOEKThI) y4eOHBIM IUIAHOM HE NMPETyCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs Il CAMOCTOSAITEIbHOI pPadoThI
00yYarIUXCcsl MO JUCHUIINHE (MOTYJIIO)

[lepedeHp yueOHO-METOAUIECKOTO 00ECTICUECHUS TUCITUTLTAHBI

HammMmeHnoBanme N
Ne IO BBITIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
pasnena
1 2 3
1. | OcnoBbl xumudeckoit |1. Epemun, B. B. OcHoBBI 00111e# M1 (hU3UUECKON XUMUY : yaeOHOE
TEPMOJIUHAMUKHU nmocobue s cryneHtoB By3oB / B. B. Epemun, A. Sl
Bopuesckuii. - lonronpyausiii : Uatennekt, 2012. — 847 c. —
ISBN 9785915590921.

2. I'munka, H. JI. O6mas xumus [DeKTpoHHBIH pecypc] : B 2-X T.
: y4eOHMK 1715 akajemuueckoro OakamaBpuara . T. 1 / H. JL
I'muuka ; mon pen. B. A. TTonikosa, A. B. ba6kosa. — 20-¢ u3.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pexxum
nocrymna https://biblio-online.ru/book/736D053E-E77C-4726-
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8CCS5-F8ET756E674A5

. I'munaka, H. JI. O0mas xumus [DIeKTpOHHEBIN pecypc] : B 2-X T.
: y4eOHUK JJis akajeMudeckoro OakamaBpuara . T. 2 / H. JL.
I'munuka ; mox pexn. B. A. Tlonkosa, A. B. badkosa. — 20-¢ u3s.,
nepepad. u gomn. — Mocksa : FOpaiit, 2018. — 379 c. — Pexxum
nocryma https://biblio-online.ru/book/EBE718FD-189B-494E-

A633-DCATF607FECCI
AxmeroB, H. C. OOmas wu HeopraHWYecKas XUMHUS
[DnexTponnsiit pecypce] : yueonuk / H. C. AxmeTtoB. - 8-¢ u3n.,
crep. — Cankrt-Ilerepbypr : Jlanb, 2014. — 752 c. Pexum
nocryta https://e.lanbook.com/book/50684#book name
. bynanos, B. B. Xumunueckas tepmoauHamMuka [DIEeKTpOHHBIN
pecype] : yue6. mocobue / B. B. bynanos, A. 1. Makcumog. -
3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2017. — 320 c. —
https://e.Janbook.com/book/89932

XnuMuyeckue
paBHOBECHS. 3aKOH
JIEUCTBYIOIIUX Macc.
TepmoauHamuka
pacTBOpOB.

—

9

. Epemun, B. B. OcHOBBI 00111€# 1 hHU3HUECKOM XUMHH : y4eOHOE
nocobue s cryneHtoB By3oB / B. B. Epemun, A. Sl
Bopuesckuiit. - lonronpyausiii : Uatennekt, 2012. — 847 c. —
ISBN 9785915590921.

. I'muaxka, H. JI. O6mas xumust [D1eKTpOoHHBIH pecypc] : B 2-X T.
: yueOHMK 1715 akajemudeckoro OakamaBpuara . T. 1 / H. JL
I'munka ; mon pen. B. A. Tlonikosa, A. B. babkosa. — 20-¢ u3.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pexxum
nocrymna https://biblio-online.ru/book/736D053E-E77C-4726-

8CC5-F8ET756E674A5

. I'muaxka, H. JI. O6mas xumust [D1eKTpoHHBIH pecypc] : B 2-X T.
: yueOHMK 715 akajemudeckoro OakamaBpuara . T. 2 / H. JL
I'munka ; mon pen. B. A. ITonikosa, A. B. babkosa. — 20-¢ u3.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 379 c¢. — Pexxum
nocryma https://biblio-online.ru/book/EBE718FD-189B-494E-

A633-DCATF607FCC9
AxmeroB, H. C. OOmas u HeopraHuyeckas XuUMUS
[DnexTponnslii pecypc] : yueonuk / H. C. Axmetos. - 8-¢ usn.,
crep. — Cankr-IletepOypr : Jlans, 2014. — 752 c. Pexum
nocryta https://e.lanbook.com/book/50684#book name
. bynanos, B. B. Xumunueckas tepmoauHamMuka [DIEeKTpOHHBIN
pecype] : yue6. mocobue / B. B. bynanos, A. 1. Makcumog. -
3-e usn., crep. — Cankr-IlerepOypr : Jlans, 2017. — 320 c. —
https://e.lanbook.com/book/8§9932

®da3oBbI€ paBHOBECHS.

1

. Epemun, B. B. OcHOBBI 00111€# 1 hH3HUECKOM XUMHH : y4eOHOE
nocobue s cryneHtoB By3oB / B. B. Epemun, A. Sl
Bopuesckuii. - Jlonronpyausiii : MUatennekt, 2012. — 847 c. —
ISBN 9785915590921.

AxmeroB, H. C. OOmas u HeopraHuyeckas XuUMUS
[DnexTponnslii pecypc] : yueonuk / H. C. Axmetos. - 8-¢ u3n.,
crep. — Cankr-IletepOypr : Jlanp, 2014. — 752 c. Pexum
nocrymna https://e.lanbook.com/book/50684#book name

OCHOBBI JIEKTPOXUMUHU

1

. Epemun, B. B. OcHOBBI 00111€# 11 hU3HUECKOM XUMHH : y4eOHOE
nocobue s cryneHtoB By3oB / B. B. Epemun, A. Sl
Bopuesckuit. - lonronpyausiii : Uatennekt, 2012. — 847 c. —
ISBN 9785915590921.
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2. AxmeroB, H. C. OOmas u HeopraHWYeCKas XHUMHI
[DnexTponnslii pecypc] : yueonuk / H. C. AxmeTos. - 8-¢ u3n.,
crep. — Cankr-IletepOypr : Jlans, 2014. — 752 c. Pexum
nocrymna https://e.lanbook.com/book/50684#book name

5. | Xumuueckas kuaetuka. (1. Epemun, B. B. OcHOBBI 00111€# 1 hH3HUECKOM XUMUH : y4eOHOE

Kunernueckuii 3aKkoH nocobue s cryneHtoB By3oB / B. B. Epemun, A. Sl
JNIEUCTBUS Macc, €Ero Bopuesckuit. - lonronpyausiii : Uatennekt, 2012. — 847 c. —
IpUMEHEHUE. ISBN 9785915590921.

2. I'munka, H. JI. O6mas xumus [DeKTpoHHBIH pecypc] : B 2-X T.
: yueOHMK 1715 akajemudeckoro OakamaBpuara . T. 1 / H. JL
I'muuka ; mon pen. B. A. Tlonikosa, A. B. ba6kosa. — 20-¢ u3.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 353 ¢. — Pexxum
nocrymna https://biblio-online.ru/book/736D05S3E-E77C-4726-
8CC5-F8E756E674A5

3. I'munka, H. JI. O6mas xumus [ DneKTpoHHBIHN pecypc] : B 2-X T.
: yueOHMK 1715 akajemuueckoro OakamaBpuara . T. 2 / H. JL
I'muuka ; mon pen. B. A. Tlonkosa, A. B. ba6kosa. — 20-¢ u3.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 379 c¢. — Pexxum
nocryma https://biblio-online.ru/book/EBE718FD-189B-494E-
A633-DCATF607FECC9

4. AxmeroB, H. C. OOmas wu HeopraHWYecKas XHUMHI
[DnexTponnslii pecypc] : yuebnuk / H. C. Axmetos. - 8-¢ usn.,
crep. — Cankr-Iletepbypr : Jlanp, 2014. — 752 c. Pexum
nocrymna https://e.lanbook.com/book/50684#book name

6. | Jucnepcueie cuctemsl. (1. Epemun, B. B. OcHOBBI 00111€# 11 hH3HUECKOM XUMHH : y4eOHOE
nocobue s cryneHtoB By3oB / B. B. Epemun, A. Sl
Bopuesckuit. - lonronpyausiii : Uatennekt, 2012. — 847 c. —
ISBN 9785915590921.

2. 'enbdman, M. U. Komtongnas xumMus [ DIIeKTpOHHBIN pecypc]

yuebnuk / M.M. Tenpdpman, O.B. Kosanesuu, B.IIL
KOctparos. - CII6. : Jlanb, 2017. - 336 c. — Pexum gocryma
https://e.lanbook.com/book/91307

Y4eOHO-METOANYECKHE MaTepuajbl I CAMOCTOATEIBLHONH pabOThl O0YYalOIUXCs W3
YyuCila MHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocraBistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUis I ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM (popMe YBEITUUCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JUis vIL ¢ HapYIICHUSIMH CITyXa:

— B TIe4aTHOM (opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jlnis U1 ¢ HapyIIEeHUSIMA OIIOPHO-JBUTATEIBLHOTO anmnapara:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

— B popme ayamnodaiina.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH
Hdns  dopmupoBanus NpoPecCHOHANBHBIX KOMIETCHIIMA B TPOIECCE OCBOCHHS Kypca

HCIIOJIB3YETCSI TEXHOJIOTUS MPO¢EeCCHOHATbHO-PA3BUBAIOLIETO 00yUeHHUs, MpeaycMaTprBaroas
HE TOJBKO IEepellayy TEeOpPEeTHUYECKOro Marepuajia, HO U CTUMYJIHUPOBAHUE MO3HABATEIbHBIX
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JEeNCTBUM CTYAeHTOB. IIpu npoBeneHny JIEKIMOHHBIX 3aHATUI UCIIONIBb3YIOTCS MYJIbTUMEIUNHBIE
npe3eHTaluy. B pamkax 1abopaToOpHBIX 3aHATHI IPUMEHSIOTCSI METOBI IPOEKTHOTO O0Y4YEHHUS U
HCCIIEN0BATENIbCKUE METOABL. B mporecce caMOCTOATENBHON AEATEIBHOCTU CTYACHTBI HAXOAAT U
AQHAJIM3UPYIOT IEPEJOBYI0 HAyYHO-TEXHUYECKYI0 MH(OpMAIMIO, HCMHONb3ysd HMEIOLIYICs
JUTEPATypy U MHPOPMALMOHHBIE TEXHOJIOTHH.

Cemectp Bup 3ansatuii Hcnonb3yeMble MHTEPAKTUBHBIE KomnuectBo
(JI, I1P, JIP) o0pa3oBaTeNbHbIC TEXHOJIOTHI 4acoB
1 MOJIeTUPOBaHUE MPOOIEMHBIX CUTYAIIHH, 18
JIEKIMS-BU3YaTN3aLIHsL.
peumieHue  3amad C  KOJUIEKTHMBHBIM
m o0CyXIeHUEM, WHUBUTyaJIbHOE 18
BBIIIOJIHEHUE  CTYIAEHTAaMU  TECTOBBIX
3 3aIaHUI
BrimontHeHre 71a00paTOpHBIX paboT B
MaJIbIX rpymmax; o00padoTka pe3ysibTaToB
JIP AKCIIEPUMEHTA u MIPEJCTaBICHUE 18
MOJTyYEHHBIX JaHHBIX B BHJIE TPpaUKOB U
TaOJINII.
Uroro: 54

I[JIH Jiun ¢ OrpaHUYCHHBIMH BO3MOXKHOCTAMHU 3J0POBLA IMPEAYCMOTPCHA OpPraHuU3alund
KOHCYJ’IBTaHI/Iﬁ C UCITOJIb30BAHHUEM SHCKTpOHHOﬁ IIOYTHI.

4. OueHo4YHbIe CPeaCTBA IS TEKYIIEero KOHTPOJISI YCIIeBAeMOCTH U MPOMEKYTOYHOIH
aTTecTalu

4.1 ®oHj O1IEHOYHBIX CPEACTB /sl IPOBeIeHUs TeKYIIell aTTecTaluu

4.1.1 Ilpumepsbl TECTOB:

TECT
o TeMe [JOCHOBHEBIE IOHATHUS U 3aKOHBI TCPMOANHAMUKHU.
IlepBoe Hauasio TepmMoguHaMuku. Tepmoxumus! |

1. Kakue BenmnunHbl 0071a1a10T CBOMCTBAMH (PYHKITUN COCTOSTHHS ?
a)A, Q, U, H, 0) 0, U; B)A, U, H, r)U, H.

2. Pabora, coBepiaemasi CHCTEMOM, paBHA:
a) A = pBHCLUVCI/ICT ; B) A = pCI/ICTVCI/[CT ;
6) JA = pBHCLH5VCP[CT ; r) A = ‘/CI/ICTApBHCLLI *
3. YkaxuTe NpaBuiIbHYIO (DOPMYIHPOBKY HYJIEBOI'O Hadalla TePMOJIUHAMUKH:
a) ecM Kaxzjasa u3 cucteM A u B HaxoauTcs B TEIIOBOM paBHOBecuu ¢ cucteMon C, To
cucteMbl A 1 B He Bcera HaXoAsATCs B TEMJIOBOM PABHOBECHUH JIPYT C APYTOM.
0) ecnmu Kaxaas U3 cucteM A W B HaxomguTcs B TEIIOBOM paBHOBecuH ¢ cuctemont C, To
cucteMbl A 1 B HaxoasTCs B TEIJIOBOM PaBHOBECUU JPYT C IPYTOM;
B) €CIIM Kaxkaas U3 cucTeM A 1 B HaXoauTcs B TEMIIOBOM KOHTAKTe ¢ cucTemMoii C, To CHCTEMBI
A u B He 00s13aTeIbHO HAXOASTCS B TEIIJIOBOM PAaBHOBECHU JAPYT C IPYTOM;
T') eClIH Kaxkjast u3 cucTeM A U B HaxoauTcs B TEIIOBOM KOHTAaKTe ¢ cucTeMoii C, TO CHCTEMBI
A u B HaxoasTCsl B TEMJIOBOM PAaBHOBECHH JIPYT C APYTOM;

4. YxaxuTe NpaBUIbHOE ypaBHEHHE JJIsl pacueTa TeIUIoBOro 3¢ (eKTa XUMHUECKONW Peaklnu:
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CeHsOH) + 702¢) 5 6CO2r) + 3H20(

a) AH° = AH(C,H,0H) - 6AH(CO,)~3AH(H,0);  B) AH®=AHY(CO,)+AH!(H,0)+AH(CH,0H)

0) AH® =6AH"(CO,) +3AH (H,0) - AH (CH,0H); T)
AH’ = 6AH }(CO,) +3AH | (H,0) + AH } (C;H,OH)

5. Ha pucyHKe npuBeIcHa 3aBUCHMOCTH TEILIOBOTO A, wllhios
s eKxTa HEKOTOPOH XUMHUECKOW PeaKkLuu OT
TeMIIepaTyphl. YKaKNUTe MPaBUIbHBIN 3HAK H3MCHEHHUS 0
TEIUIOEMKOCTH B MIPOIECCE MPOTEKAHMS TAHHOM PeaKiiu

100

-100
| | |

250 300 350 T, K

a) AC, > 0; 0) AC, <0; B) AC, =0;
I) IpH yBenuueHuu temnepatypsl BHavane AC, > 0, 3arem AC, < 0.

TECT

o teme || Bropoe u TpeTrbe Hayana TeEpMOJAMHAMUKHU. TepMOAMHAMUYECKHE
NOTCHIHUAJBI. [ |

1. CooTHOIIEHNE MEXIY W3MEHEHUEM SHTPOIUHM TEPMOJUHAMUYECKON CUCTEMBbI U TEIIOTOM
HEOoOpaTHMOTrO TPOoIecca UMEET BUJT
@Heoép

a) dS >—6QH606p ; 0) dS =—5QH606P ; B) dS <—5QHWjp : r) dS=——>%2,
T T T T

2. Kakomy nporieccy, IpoTeKaroeMy B U30JIMPOBaHHON
CHCTEME, COOTBETCTBYET I'padMK U3MEHEHUS SHTPOIIUH,
IIOKa3aHHBIN Ha pUCYHKE?

a) CaMOIIPOU3BOJILHOMY;

6) HECaMOIIPOU3BOIBHOMY;

B) COCTOSIHUIO PaBHOBECHS; TyTh mpouecea
T') AJIs OTBETA HE XBATaeT JAHHBIX.

3. KakoBo coorHomienne Mexay sHeprueir [mbo6ca G u sHeprueii ['enpmronbua F ans moOoin
TEPMOJIMHAMUYECKON CUCTEMBI?
a) G=F-pV; 6) G=F+pV; B) G=F-TS; r) G=F+TS.

4. Kak 3aBucuT 0T 00BeMa cucTeMbl SHeprus [ 'enpMrombia?
a) dF = pdV; 06) dF = Vdp; B) dF =— Vdp; r) dF= - pdV.

5. YkaxuTe npaBUIbHOE YTBEPKICHUE:
a) JUTsl TI0OOTO BEIIECTBA MOYKHO PACCUUTATh a0CONIOTHOE 3HAYCHHE SHTPOITUH;
0) 17151 JTFOOOTO BEIIECTBA MOYKHO PACCUUTATh a0COFOTHOE 3HAYCHUE YHTAIBITHH;
B) B IPOIIECCE IIJIABJIEHNS KPUCTAJJIOB CEPBI €€ SHTPOIHS YMEHbBILIAETCS;
T') SHTPOMUS HE ABJsAETCA (PYHKITUEH COCTOSHHUS.

TECT
o TeMe || XumMuueckoe paBHoBecHue! |

1. JInst kako#l peakiMu KOHCTaHTa PaBHOBECHS, BBIpaKEHHAsl yepe3 KoHieHTpaimu (K.), Oyner
MMETh Pa3MEPHOCTh KOHIICHTPAIHHN?
a) Zn() + Brogo = ZnBrowy; B) S + O2tr) = SO2(r);
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0) NH3() + HCl(r) = NH4Cl); 1) 2H2020x) = 2H20 ) + O2(r).

2. CtyzeHT 3anucain ypaBHEHHE U30T€PMbl XMMUUYECKOM peakun

AF° =—RT1n Gy : AF = AF° + RTIn Gy
CrCye CoGy ).,

HE BIIOJIHE TOYHO, TaK KaK HE yKa3all B TEX MECTax, IJIe CTOSIT CUMBOJIBI * U **, Kakue UMEHHO
KOHIICHTPAIIUH JTIOJDKHBI MCIIOIh30BaThCS B pacyeTe: KOHIICHTPAIIMU B COCTOSTHIH PAaBHOBECHS
WM KOHIEHTPALMM B HauaJdbHbIII MOMEHT BpeMeHH. [IpaBUiibHOM 3Ta 3alUCh CTaHET, €Clu
BMECTO CHMBOJIOB * 1 ** BCTaBHUTH COOTBETCTBEHHO:

a) Hay. U paBH.; 0) Hau. 1 HaY.; B) PaBH. U paBH.; ) paBH. U Had.

3. B HekoTOpoM auamna3zoHe TeMIeparyp CTaHIapTHBIH TeruoBond MK a
3 PeKT HEKOTOPON XUMHUYECKOW pEaKIMU TMPH IMOCTOSHHOM | __/
o6beme orpunarened AU<0 u mpakTHUECKH HE 3aBMCUT OT
Temnepatypsl. Kakasi 1MHHMS Ha pUCYHKE MPABUIBHO MEperacT
3aBUCUMOCTh KOHCTaHThI paBHOBecHs K. 3TOH peakuuu or -1 \
TeMnepaTypbli? ‘ : :

4. PacueT o ypaBHEHHIO H30TEPMbI HEKOTOPOU XUMUYECKON pEaKLIMY NTPU HAYaJIbHBIX 3HAUEHUIX
KOHIEHTPAlUi UCXOJHBIX BELIECTB U MPOAYKTOB PEAKIIUHU IIPH IIOCTOSIHHBIX TEMIIEPAType U
o0beme nokazai, uyto AF < 0. Kakoii mporecc OyeT B 3TOM CiIy4ae CaMOIPOU3BOIbHBIM?

a) JUIs OTBETa HEOOXOAMMBI TOTIOJIHUTENbHBIC TaHHBIE;

0) HUKaKue MPOLECChl MPOTeKaTh HE OyOyT, TaK KaK peaklus yXe HaXOIUTCS B COCTOSHUU
paBHOBECHS;

B) IPOTEKAHUE PEAKIIMH B OOpPaTHOM HalpaBlICHUM;

I') IPOTEKAHHUE PEAKLUH B IIPSIMOM HAIPABJICHUH.

5. B kxakoM cnydae paBHOBECHE B

(o] o
peakuuu pas3IoxeHus /@
CAJUIMIOBOM KHCIIOTBI CMECTUTCS » OH o "o o
e + +
B CTOPOHY MCXOJIHOTO BeliecTBa’? P
OH OH

Bce BemiectBa, kpome auokcuaa yriepoga M Boawl TBepabie; CO:z razoobpasmusiii; H2O
xujkas. Tennooit addext peakimu paseH AH20s=14,63 kJ[x.

a) IpU MOHMKEHUHU TEMIIEPaTYpHI;

0) Ipu MOBBIILIEHUH TEMIIEPATYPHI;

B) TEMIIEpaTypa HE BIUSAET Ha COCTOSIHUE PAaBHOBECUS;

I') AJIs1 OTBETa HE XBaTaeT JaHHBIX.

TECT
1o Teme [ /PacTBopsl. [

1. ineanbHBIM CYMTACTCS PACTBOP, B KOTOPOM:
a) CHJIBI IPUTSKCHUS MEXK/y YaCTUI[AMH PAaBHBI CHJIaM OTTaJIKUBAHUS;
0) oOpa3yeTcst MaIoIMCCOIMHUPYIOIIEe BEIIECTBO;
B) BCE KOMIIOHCHTBI — CJIA0bIE 3JICKTPOJIUTHI;
I') BCE KOMITOHECHTBI HE B3aMMOJICHUCTBYIOT APYT C IPYTOM.

2. JlaBiieHue nlapa pacTBOPUTENS HaJl paCTBOPOM HEJIETYYErO BELIECTBA!

a) BCerjia BhlllIe, YEM HAJl YACTHIM PACTBOPUTENIEM;
0) Bcerya HUXKe, YeM HaJl YUCThIM PACTBOPUTEIIEM;

14



B) TaKOE ke, KaK ¥ HaJl YUCTHIM PACTBOPUTEIIEM;
T') 3aBUCHUT OT MPUPOIBI PACTBOPUTEIISL.

3. KomnratuBHbIE€ CBOMCTBA PACTBOPOB:
a) 3aBUCAT OT MPHUPOJIbI YACTUI] PACTBOPEHHOT'O BEIIECTBA;
0) He 3aBUCAT OT MPHUPO/IbI YACTHUI] pACTBOPEHHOTO BEILIECTBA;
B) HE 3aBHUCST OT KOHIICHTPALIUH;
T') HE 3aBUCAT OT BJIAXXHOCTHU BO3AyXa.
Bribepute HeBepHOE yTBEpKACHHUE.

4. 3akoH Payns cipaBeayivB TOJIBKO 1JISL:
a) uea’IbHbIX Pa30aBICHHBIX PACTBOPOB;
0) HeanbHbBIX KOHLIEHTPUPOBAHHBIX PACTBOPOB;
B) UJICATIbHBIX U PEAIbHBIX pa30aBIEHHBIX PACTBOPOB;
I') KOHLEHTPUPOBAHHBIX PACTBOPOB CUJIBHBIX 3JIEKTPOJIUTOB.

5. OcMoTHUEeCKOE AaBJICHUE PACTBOPOB JIEKTPOIUTOB PACCUUTHIBACTCS 1O (PopMyIie:
a) = icRT, T1e i — n30TOHNYECKUH KOdHPHUIMEHT;
0) L= cRT,;
B) Tt= O cRT, rae O — cTeneHb JUCCOIIAAlINN;
r) = K,;cRT, tne K, — KOHCTaHTa JUCCOIHAIIHH.

TECT
1o TemMe [ | DNeKTPONnpOBOAHOCTb PACTBOPOB. DIIEKTPOJHBIEC MOTEHIIUAIBI | |

1. IIpu pazbaBneHN KOHIIEHTPHPOBAHHOTO PACTBOPA CUIBLHOTO JIEKTPOJIUTA €TI0
3JIEKTPOTIPOBOIHOCTD:

a) majaet

0) yBenTMumBaeTCs

B) HC U3MCHSCTCS

') pacTeT, a MOTOM MaJaeT

2. Yucno nepeHoca KaTuoHa — 3TO:
a) uucno dapanes
0) 3apsi1 KaTHOHA
B) JIOJISI DJICKTPUUYECTBA, IEPEHOCUMAsT KATHOHAMU
T) IOJIsI DJIEKTPUYECTBA, IEpEHOCHMAasi aHHOHAMH

3. NaibBaHWYECKUI AJIEMEHT — 3TO YCTPOMCTBO, Mpeodpasyroiee:
a) XUMHYECKYIO SHEPTHUIO B JIEKTPUUECKYIO
0) ANEKTPUYECKYIO SHEPTUIO B XUMUYECKYIO
B) RJIEKTPUUECKYIO YHEPTHUIO 3JIEKTPOIOB
T') SHEPTHUIO AJIEKTPOIOB B SIHEPTHIO PacTBOPA

4. IToTeHuMan HOpMAJIBHOTO BOJOPOIHOIO 3JIEKTPO/Ia YCIOBHO PaBEH:
a) HyJIIO
0) equHUILIE
B) OECKOHEYHOCTH
I') MOJKET OBITH JTIOOBIM

5. K anektpoaaM cpaBHEHHUSI OTHOCSITCS:
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a) CTEKJIIHHBIN, XJI0pcepeOpsIHbIHI
0) XUHTUIPOHHBIN, CTEKIISTHHBIN

B) XJIOpCEPEOPSHBIA, KaTOMeIbHBIN
I') XUHTUAPOHHBINA, KaJTOMEJIbHBII

TECT
no teme [ | XuMndeckass KHHETHKA: OCHOBHbIE IOHATHS; popMasIbHas
KMHETHKA; 3aBUCUMOCTb CKOPOCTH PEaKLUK OT TEMIEPATyphl| |

1. Xumuueckasi KHHETUKA — 3TO:
a) y4eHHe O TEIUTOBBIX d(PdeKTax peakiuii;
0) yueHue 0 CKOPOCTSAX peaKInii;
B) YUCHHUE O KaTallN3e M KaTaIn3aTopax;
T') ydeHHe 00 IHEPreTHUKE XUMUIECKUX MPOIIECCOB.

2. CKOpOCTbh XMMHYECKON pPEAaKIMH — 3TO:
a) U3MeHeHne 00beMa B €IMHULLY BPEMEHHU
0) M3MEHEHNE MacChl BELIECTBA B €AUHHILY BPEMEHH
B) U3MEHEHHUE KOHICHTPAILUU BEIECTBA B €AMHUILY BPEMEHU
') ”3BMEHEeHHE Yncia (a3 CUCTEMBI B €IMHUILY BPEMEHHU

3. 3akoH ['ynpnbepra u Baare ans peakiuu aA + bB — ¢C umeer Buj

I

o v=kAV[B] ® v=kir =kl Bl SRS NT

4. Beibepute HeBepHOE yTBepKaeHUE. [lopsaiok peakiuy — 3TO BEJIMUHHA:
a) Bceraa IOJIOKUATEIbLHAS U [ieias;
0) onpezensemMasi TOJILKO IKCIIEPUMEHTAIbHO;
B) HE BCETr/la COBIA/IAI0NIAs C MOJIEKYISIPHOCTHIO;
T') MOJIOKUTEIbHAS, OTPULIaTeIbHAsI, IPOOHASI TN HYJIEBasi B 3aBUCUMOCTH OT
MEXaHu3Ma peaKiuu.

5. BeiOepute HeBepHOE yTBEpxkAeHUE. MOJEKYIIPHOCTD — 3TO:
a) YUCJIO BEILECTB-y4aCTHUKOB PEAKIHH;
0) 4MCII0 MOJIEKYJI, CTAJIKUBAIOIIMXCS OJHOBPEMEHHO C 00pa30BaHNWEM HOBBIX COE/IMHE-
HUM;
B) cyMMa KO3 (GHUIIMEHTOB B yPaBHEHUU PEAKLIUH;
I') BeJIMYMHA, IPUHUMAIOLIAst 3HaUYeHHe oT 1 10 OECKOHEUHOCTH.

6. IIpu yBenuuenn temneparypsl Ha Kaxasie 10°C ckopocTh peakiuu:
a) yBenuuuBaercs B 2—4 paza
0) ymensbIaercs B 2—4 pasza
B) Bo3paraeT B 10 pa3
I') He H3MEHSICTCS

7. DHEpPrUM aKTHUBALIUU — 3TO:
a) TerIoBoi 3 (HEKT peakIuu;
0) sHeprus ['nu66c¢a;
B) U30BITOUHAs SHEPT U, KOTOPYIO JOJKHBI UMETh MOJIEKYJIbI /1JIsl Hauajla peakliu;
') BHYTPEHHSS DHEPT U PEareHTOB.
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4.2 ®oHJ OLIEHOYHBIX CPEACTB /sl MPOBeIeHUsI MPOMEKYTOUYHOI aTTecTAlNU

dopma KOHTPOJIS AJIsk TPOBEACHHSI POMEKYTOYHON aTTeCTAllUU 10 JUCIHUILTUHE — 3a4eT.

CryneHTbl 00s13aHBI CIaTh 3a4eT B COOTBETCTBUU C PACIIMCAHUEM M YUEOHBIM IUIAHOM.
3auer siBnsieTcss GOpPMOI KOHTPOJISE YCBOCHHSI CTYIEHTOM Y4eOHOM MPOrpaMMEbl MO AUCIHILTHHE,
BBITTOJIHEHHS JTA0OPATOPHBIX W KOHTPOJIGHBIX PadoT. 3aueT MO MPOCITYIHIAHHOMY KYpCy MOXKET
OBITh BBICTABIICH Ha OCHOBAaHWHW OLICHKH JCSITEILHOCTH CTYJICHTa B CEMECTpEe, & UMEHHO - TIO
MIOCEIIAEMOCTH JICKIIUH, pe3yJbTaTaM BBIIIOJHEHHS KOHTPOJBHBIX M J1a0OPATOPHBIX PadoT.
3amuTta 71a00PAaTOPHBIX PAOOT OCYIIECTBISETCS B TEUCHHE CEMECTpa TOCIE BBITIOIHEHUS
IKCIEPUMEHTAIHHON YacT pabOThl HA OCHOBAHWW MPOBEPKH MUCHBMEHHOT'O OTYETa W YCTHOTO
U/WIM THCBMEHHOTO ompoca o0ydarommxcs Mo TeMe JabopaTopHoil paboTel. Ilpu sToMm
JoTycKaeTcsi Ha oyHOM (opme oOydeHus mponyck He Oonee 20% 3aHATHI, C 00s3aTEIBLHOMN
0TpabOTKOH MPOMYIIEHHBIX Ta00PATOPHBIX pad0T. CTYACHTHI, y KOTOPBIX KOJIUYECTBO MPOITYCKOB
NPEBBINIACT YCTAHOBJICHHYIO HOPMY, HE BBITIOJTHHUBIINE BCE BHIIBI PA0OT M HEYJOBJICTBOPUTEIBHO
paboTaBiyie B TEUYEHHE CEMeCTpa, MPOXOIAT COOECelOBAaHUE C MPEroAaBaTeleM, KOTOPBIi
OTIpAIIUBACT CTY/ICHTA Ha MPEIMET BBISIBIICHUS 3HAHUSI OCHOBHBIX ITOJIOKEHUH JUCIUTUIAHEL. J{iist
MOJTyYeHUS 3a4eTa 00YJaroIIHMiiCs JOJKEH IaTh YOBIETBOPUTEIHHBIC OTBETHI HA BCE BOTIPOCHI.

Kputepun onenkn:

- OLICHKA «3a4YTEeHO0»: CTYJICHT BJIaJIeeT TECOPETUYECKUMHU 3HAHUAMU I10 JAHHOMY paszedy,
3HAa€T OCHOBHBIC CBOﬁCTBa, obactu MMPUMCHCHUA, MCTOAbI HCCJICIOBAHUSA HOHOOOMEHHBIX
MaTepHalIoB, JONYCKAET HE3HAUYMUTENbHbIE OIIMOKH; CTYAEHT YyMEET MpaBWIBHO OOBACHATH
SKCHCPUMCHTAJIbHBIC JAHHBIC C TPUMCHCHUECM TCOPCTUYCCKUX HpeHCTaBHCHHﬁ.

- OLIECHKA «HEe 3a4TeHO»: MaTepuall HE YCBOEH MWJIM YCBOCH YaCTUYHO, CTYAEHT
3aTPYAHACTCA B OITMCAHUH OCHOBHBIX CBOICTB HOHOOOMEHHBIX MaTCpHraIOB, HC MOXKCT IPHUBCCTU
KOHKPETHBIE TPHUMEPHl MaTepUaloB, COOTBETCTBYIOIIMX 33aJaHHOMY HabOpy CBOMCTB,
3aTPyIHSAETCS PUBECTU MPUMEPHI METOI0B MCCIEI0BAaHHUS OCHOBHBIX CBONMCTB MOHOOOMEHHBIX
MaTepUasoB.

4.2.1. Bonpochl k 3a4eTy:

1. OcHoOBHbIE TOHATHUA W ompeneneHus. TepmoamHamuyeckas cucrtema. M3ommpoBaHHas,
OTKPBITAs U 3aKPHITAsi CHCTEMBI.

2. [Ilpouecc u cocrosaue. DYyHKIMS COCTOSIHUA. YpaBHEHUE COCTOSIHUS. VIHTEHCHUBHBIE M
9KCTEHCHUBHLIC CBOICTBA.

3. Pabota B paBHOBECHBIX U HEPABHOBECHBIX MPOIIECCaX.
4. DHTanbnus U BHYTPEHHSS SHEPTUS.
5. [Ilepoe Hauwano TtepmomuHamuku. CBoiicTBa moiHOro muddepeHnnana u GyHKIHHA

COCTOSIHUSI.

6. 3axoH ['ecca.

7. 3aBHCHMOCTBH TEIJIOBOTO 3(¢eKTa peakuu oT TeMmepaTypsl. YpaBHenue Kupxroda, ero
BBIBOJI.

8. Bropoe nauano TepmoguHamuku. OOOOIIEHHOE ypaBHEHHE IEPBOIO M BTOPOro Hauaia
TEPMOINHAMUKH.

9. DHTponus U ee BHIYUCIICHUE ISl PABHOBECHBIX MTPOIECCOB.

10. DHTpomnus cMenieHus uacaIbHbIX ra30B.

11. Tpetbe Hauano TepmoanHaMmuki. [loctynar [1nanka. Tennosas Teopema HepHera.

12. Xumuueckas nepeMeHHas1. Y paBHeHHue n3otepMbl Bant-I'odda.
13. 3akon aeicTByrommx Macc. PaznuyuHbie BUIbl KOHCTAHT PABHOBECHUS U CBSI3b MEKy HUMH.
14. N3menenue sHeprun ['m606ca u sHeprun I'enbMrosbiia B XUMUYECKOH pEaKIiH.
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15. PacueTsl KOHCTaHT paBHOBECHUSI XUMUYECKUX PEAKIIUN MO TEPMOAMHAMUYECKUM JaHHBIM.
16. Pacuer KOHCTaHT paBHOBECHS XUMHUYECKUX peakiuid. Vcronp3oBaHne ypaBHEHUI H300aphl U
H30XOPBI.
17. 3aBUCHUMOCTh KOHCTAaHThI XMMHYECKOM PEAKIMU OT TEMIIepaTypbl. YpaBHEHHE H300aphI
(M30XOpbI) XMMHUYECKOHN PEAKLIUU €r0 BBIBOI.
18. OcHoBHBIC TOHATHA: (a3a, KOMIIOHEHT, CTENEHH CBOOOIBL. YciaoBHE MEX(Pa3HOTO
paBHOBECHS.
19. IIpaBuio ¢a3 ['m66ca u ero BeiBoa. Knaccuduxaiys reTeporeHHbIX CHCTEM.
20. dazoBas [uarpaMma COCTOSIHHUS IByXKOMIIOHEHTHON CUCTEMBI C 3BTEKTHKOM.
21. da3oBble quarpaMMbl JBYXKOMIOHEHTHOW CHCTEMBbI C HEOTPAHUUYECHHOW pPACTBOPUMOCTBHIO
KOMITOHEHTOB B KUJKOM U TBEPAOM COCTOSIHUU.
22. da3oBble auarpaMMbl JBYXKOMIIOHEHTHBIX CHCTEM C OrPAaHMYEHHON pPAaCTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.
23. da3zoBas Auarpamma JBYXKOMIIOHEHTHOW CUCTEMBI C KOHTPY3HTHON TOYKOH IJIaBJICHHS.
24. da3oBas quarpaMma JABYXKOMIIOHEHTHOM CHCTEMBI C MTHKOHTPYSHTHOM TOUKOM IJIaBJICHUS.
25. JlmarpaMmbl COCTOSIHUSI IByXKOMITOHEHTHBIX CHUCTEM C OTPAaHHMYEHHON PACTBOPUMOCTBHIO B
KUAKOH (asze.
26. XUMHYECKUH W  DJIGKTPOXUMHUYECKHA  CIOCOOBI  OCYIIECTBIECHUS  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOMN peakIMu. DIEKTPOXUMHUYECKas LIEMb U €€ KOMIOHEHThl. OnpeneneHue
TEOPETUUECKON ITIEKTPOXUMHUH, €€ Pa3AeIbl U CBA3b C 3a/1a4aMH MTPUKIATHON AJIEKTPOXUMUHU.
27. OcHoBHble pomymieHusi Teopuu Jlebas — Xrokkens; ux ¢uandeckuil cmbica. MonHas
atMocdepa. YpaBHeHHS a1 Kod(PPUIIMEHTa aKTHBHOCTH B TIEPBOM, BTOPOM M TPEThEM
npubimxennu Teopuu Jledas — Xiokkens.
28. YaenbHas  3JEKTPONPOBOJHOCTH  PACTBOPOB  ABJEKTPOJUTOB M SKBHUBAJICHTHAS
AJIEKTPONPOBOAHOCTD JIEKTPOIUTOB B PACTBOPE, UX 3aBUCUMOCTh OT MPUPOIbI JIEKTPOJIUTA,
pacTBopa, KOHLIEHTPAINH 3JEKTPOIUTA U TEMIIEpaTyphl.
29. IloaBHUXKHOCTH MOHOB B PACTBOPE U 3aKOH HE3aBHCUMOI'O ABMXEHUs HOHOB Komnbpayiua.
30. PaBHOBecHBbIC 2ntekTpoxumudeckue 1enu u ux IJC. dopmymna Hepucra u ypaBaenue [' m66ca
— I'enpMronbua. [loHATHE 3JIEKTPOAHOrO MOTEHIHAIIA.
31. OcHOBHBIE TOHATUS XUMHUYECKONM KHHETHKH: CKOPOCTh pPEAKLUMH, KMHETHYECKas KpUBas,
KHHETUYECKOE YpPaBHEHHE, KOHCTAaHTa CKOPOCTH, MOPSJOK PEaKlHUHU, MOJEKYJISIPHOCTh
3JIEMEHTAapHON PEaKINK, PeaKI[Mi ePEMEHHOTO MOPSIKa.
32. Kunernueckuil 3akoH aeWctBusg Macc. CocTaBiaeHHME KUHETHMUYECKHUX YpaBHEHHUH MJis
M3BECTHOTO MeXaHu3Ma peakiuu. [Ipsmas u oOpatHas 3ajau KHHETUYECKOTO aHaIn3a.
33. 3aBUCUMOCTb KOHCTaHTBl CKOPOCTH XMMMUYECKON pEakLMU OT TeMIEepaTyphl. YpaBHEHHE
Appennyca. DHEprusi akTUBAIUH.
34. HeoOpaTumble peakiiuy HyJ€BOTO, IEPBOTO, BTOPOTO U TPETHETO MOPSIIKOB.
35. Metonbl onpeaeneHus nopsijika peakimu.
36. OmnpeneneHue KOHCTAHTBI CKOPOCTU XMMHUECKON pPEAaKLIUU U3 ONBITHBIX JaHHBIX.
37. ®opmanbHas KHHETHMKAa OOpaTUMBIX peakuuid TmepBoro mopsaka. OnpeneneHue
AJIEMEHTAPHBIX KOHCTAHT U3 ONBITHBIX IaHHBIX.
38.Knaccudukanus nucrnepcHbIx cucteM. KomndecTBEHHbIE XapaKTePUCTUKH JTUCTICPCHOCTH.
39.I1oBepXHOCTHOE HATSDKCHHE: TEPMOAMHAMHUYECKOE OIpeaesieHHe, (QU3MUECKUH CMBICI,
BJIMSTHUE MPUPOIBI B3aUMOAEHCTBYIOMUX (a3.

40.M30Tepma MoBEpXHOCTHOIO HATsKeHUs. Y paBHeHHe [1IunkoBckoro.

41.Ancopbums, dhopma wmzotrepMmbl ancopOiuu. OCHOBHBIC TOJOXKEHHS Teopuw JleHrmropa.
Jluneiinas gopma ypaBHeHus JleHrmropa.

42 Knaccudpukamuss u obmas xapakrepuctuka [IAB. Mexanusm wmuremiooOpa3oBaHusl.
Crpoenue munemn [TAB B BOJHBIX U YTIE€BOJAOPOJHBIX CpEax.

43.O1EeKTPOKUHETUYECKHE SIBJICHUS. DJIEKTPOKUHETUUECKUI MTOTEHIUAI.

44.DakTopbl arperaTUBHOM YCTOMYMBOCTH JUCHEPCHBIX CHUCTEM. DJIEKTPOJMTHAS KOATYJISLIMS
(KOHLIEHTpAIMOHHAS U HEUTpaIN3alMOHHAs KOATyJISLIHSA).
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OueHo4HbIE CpeACcTBAa Ui WHBAIMAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIp¥ HEOOXOANMOCTH MHBAINAAM U JIMI[AM C OTPAaHUYEHHBIMH BO3MOXXHOCTSAMH 37I0POBbSI
IPEJOCTABIISCTCS JOMOJHUTEILHOE BpEMS ISl TOATOTOBKU OTBETA HA 3a4eTe;

— IpU MIPOBEJICHNUH MPOLEAYPhl OLICHUBAHUS PE3yJIbTaTOB O0YUYEHHSI MHBAIH/OB M JIUII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS UCIOIb30BAHUE TEXHUYECKUX
CPEZICTB, HEOOXOMMBIX UM B CBS3H C X MHIUBHIyaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YUAIOIMIUXCS C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBbSI
M WHBAINAOB TPOIEIypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS 110 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[Tpouenypa oreHMBaHMS PE3yAbTaTOB OOYYEHUS] WHBAJIWIOB U JIUI C OIPAaHUYCHHBIMU
BO3MOXKHOCTSIMH  3JI0POBbsI 110 JUCHMIUIMHE (MOAYJIO) TNPEAyCMaTpHBAET MpPEIOCTaBICHHE
uHGopManuu B ¢opMax, AJANTHPOBAHHBIX K OTPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLnu:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMH CITyXa:

— B TIe4aTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JU7st U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO arIapara:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

S. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOI Yy4eOHOM JTUTEPATYPbI, HEO0XO0TUMOM 115
OCBOECHUS TUCUMILINHBI (MOTYJIs1)
5.1 OcHoBHasi 1uTEpaTypa:

1. Epemun, B. B. OcHoBBI 00111€# 1 PHU3HUECKON XUMUH : Yd4eOHOE TTOCOOME AJIs CTYICHTOB BY30B
/ B. B. Epemun, A. . bopumesckuil. - Jonronpyansiii : Maremnext, 2012. — 847 ¢. — ISBN
9785915590921.

2. I'munka, H. JI. O6mast xumust [DneKTpoHHBIH pecypc] : B 2-X T. : yUeOHHK IS aKaJIEMHUUECKOTO
OakanaBpuata . T. 1 / H. JI. I'nunka ; mox pen. B. A. Ilonkosa, A. B. ba6kosa. — 20-e u3n.,
nepepad. u gom. — Mocksa : FOpaiit, 2018. — 353 c¢. — Pexxum pnocrtyma https://biblio-
online.ru/book/736D053E-E77C-4726-8CCS5-F8E756E674AS

3. I'munka, H. JI. O0mas xumust [ DIeKTpOHHBIH pecypc] : B 2-X T. : y4eOHUK IS aKaJJIeMUYECKOTO
OakanaBpuata . T. 2 / H. JI. I'nunka ; mox pen. B. A. Ilonkosa, A. B. ba6kosa. — 20-e u3n.,
nepepab. u gom. — Mocksa : FOpaiit, 2018. — 379 c¢. — Pexxum pnocrtyma https://biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

4. Axmero, H. C. OGmiast u HeopraHudeckasi Xumus [ DIeKTpoHHBIH pecypce] : yuebnuk / H. C.
AxMmeroB. - 8-¢ u3a., crep. — Cankt-IlerepOypr : Jlanb, 2014. — 752 c¢. Pexxum moctyna
https://e.lanbook.com/book/50684#book name

5. I'enbdman, M. U. Kommongnas xumus [DnektpoHHbii pecype] : yueonuk / M.U. T'ensdman,
O.B. Kosanesuu, B.II. FOctparos. - CII6. : Jlamp, 2017. - 336 c. — Pexxum pocryma
https://e.lanbook.com/book/91307

5.2 JlonoJiHUTeIbHASL JTUTEpaTypa:

1. Bynanos, B. B. Xumuueckas TepMoauHamMuKa [ D1eKTpoHHBIN pecypce] : yueb. mocobue / B. B.
bynanos, A. . MakcumoB. - 3-e¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2017. — 320 c. —
https://e.lanbook.com/book/89932
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2. IlomnoBa, A. A. ®usndeckas Xxumus [ DneKTpoHHBIH pecypc] : yuebHoe mocodue / A. A. Ilomnoaa,
T. b. TlomoBa. — Cankr-Ilerepoypr : Jlans, 2015. — 496 c. — Pexum pgocrymna
https://e.lanbook.com/book/63591#authors

Jl1st OCBOEHMSI AUCHUIUIMHBI HHBAIMJAMU U JIMI[AMU C OTPaHUUYEHHBIMH BO3MOXKHOCTSAMU
3I0pOBbsI MMEIOTCS M3JaHUS B JJCKTPOHHOM BHJIE B AJIEKTPOHHO-OMOIIMOTEYHBIX CHUCTEMax
«Jlanv» u «FOpatim».

5.3. llepuoguyeckne U3TAHUA:

1. XKypuan ¢usnueckoit xumuu - uzg. PAH. ISSN PRINT: 70299 0044-4537 (Berxoaut 1 pa3 B Mecsii)

2. Bectauk MI'Y.Cepus2: Xumus - uzg. MI'Y um. M.B. Jlomonocosa ISSN 0579-9384 (Beixoaut

1 pa3 B 2 Mecs11a)

3. M3Bectus BBICHIMX Yy4YEOHBIX 3aBEICHUN : HAYY.-TEXH. XYpH. XUMHSI M XHUMHYECKas
texHosorust/ MBaH. roc. xuM.-texHod. yH-T. - MBanoBo :. ISSN 0579-2991. (Bsixomut
eXKEMECSIIHO)

4. «M3Bectus Axagemun Hayk. Cepus xumuueckas» JKypHan Poccuiickoll akagemMuu Hayk
Huaekc 70357 (BBIXoOUT €KEMECSIYHO)

6. Ilepeyenbr pecypcoB  HH(GOPMAIMOHHO-TEJIEKOMMYHHMKANIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /IJISI OCBOCHUS TUCHHUILINHBI (MOTYJIs1)
http://elibrary.ru/ Hay4dnas snekTpoHHas OMOIMOTEKA
http://www.ecolife.ru XKypnan "Dxonorust u «u3Hp"
http://www.chemnet.ru Xumuueckas ”HHOpPMAITMOHHAS CETh
http://ipb.mos.ru Hayunsiit Uateprer-noptan "TexHonoruu u cuctemMsl 6e3onacHocTu”
http://www.gpntb.ru/ - "'ocyaapcTBeHHas nyOoJIMyHas HAYYHO-TEXHUYECKass OMOIMOTEKA
(I'TTHTB)
http://www.uspto.gov/web/menu/search.html - ba3a manaeix marteaToB CIITA
http://www.epo.org/searching/free/espacenet.html - ba3za ganubx marenros 0oiaee 70
CTpaH MHpa

kv =

a

~

7. Metoanueckue YKa3aHusl s OOYYAKIIUXCH MO OCBOCHUIO JUCHUIJIMHBI
(MmomyJis).

VYcnemHoe 0OCBOEHHME AUCHUIUIMHBI MPEANOJAraeT akTUBHOE, TBOPYECKOE Y4acTHE
CTYJICHTa MyTeM TUIAHOMEPHOM, MOBCEAHEBHON paboThI. JIJ11 OCBOCHMS AUCIUIUIMHBI " XUMHS"
MIPU CaMOCTOSITEIBHON pabOTHI CTYICHT JOKEH UMETh:

1. KoHcmekT nekiuii B 0yMa>KHOM HUJTH DJICKTPOHHOM BHJIC.

2. VY4eOHuK (yueOHOE TOCOOHEe) B COOTBETCTBUU CO CIICKOM JINTEPATYPHI.

3. Terpanp nist 1abopaTopHBIX PadoOT.

Pabora ¢ KOHCIIEKTOM JIeKIUit

[IpocMOTpUTE KOHCIIEKT Ccpa3y MOCIE 3aHATUNA, OTMETHTE MAaTEpHal KOHCIEKTA JIEKLIHIA,
KOTOPBI BBI3BIBAET 3aTpPyJHEHUS Uil TOHMMaHuA. [lombiTaiiTeCch HaWTH OTBETHl Ha
3aTpyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI pEKOMEHAYEMYIO TuTeparypy. Eciau camoctoarensHo He
yAaJIOCh pa3o0paThbcsi B Marepuaie, chopMyTupyHTe BOMPOCH W OOPATHTECh 3a MOMOIIBIO K
MPEToAaBaTeN0 Ha KOHCYJIbTAIIMKM WM ONMkKaimied nekuuu. PerynspHo OTBOAMTE BpeMs AJis
MOBTOPEHMSI NPOMJIECHHOTO MaTepualia, IpOBEpss CBOM 3HAHUS, YMEHUS W HAaBBIKM 11O
KOHTPOJIbHBIM BOITPOCAM.

IoaroroBka K NpaKTHYECKOMY 3aHATHIO:

O3HaKOMBTECh C TEMOW W TUTAHOM 3aHSTHS, YTOOBI BEISICHUTH KPYT' BOIPOCOB, KOTOPHIC
OynyT oOCyXAaThcs Ha 3aHATHH; MPopaboTaiiTe KOHCHEKT JIEKIUU 10 TeMe 3aHATHS, a TaKKe
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O3HAKOMBTECh C PEKOMEHIyEeMOW JHUTepaTypod U (IpU HEOOXOAMMOCTH) JOMOJHHUTEIHHBIMU
UCTOYHHMKAMU MH(OPMaLMH B BUJIE TEPUOANYECKUX H3AaHul U IHTepHeT-pecypcoB.

[Tpu BHIMOMHEHUU MPAKTHYECKOM pabOTHI CTyI€HTaM HEOOXOIMMO OTMEYATh TE BOIIPOCHI
U pa3zeisl, KOTOpPBIE BBI3BIBAIOT y Bac 3aTpylHEHHs, ¢ LENbI0 MOCIEAYIOMEH KOHCYJIbTaluu y
npenonaBatens. Kaxaplii CTyIeHT IOMKEH CTPEMHUTHCS aKTHBHO paboTaTh Ha MPAKTHUYECKUX
3aHATHUSX U YCIIEUIHO BBIOJIHATH TECTOBbIE IPOBEPOUHBIE PAOOTHI.

BrinoJsiHeHHe J1a00paTOPHBIX padoT

JlaGopaTopHble pabOTHI BBIMOJIHSAIOTCS O0yYarOIIMMUCS B MallbIX Tpynmnax (0ObrgHO 2-3
4ejoBeKka). B Hauwame Kypca MpOBOAMTCS WHCTPYKTaX IO TEXHHKE O€30mMacHOCTH paboThl B
XUMHUYECKOH JIabOpaTOpuM U COCTaBIIsIeTCS TpaduK BBIMOJHEHUS Ja0OpaTOPHBIX pPadoT.
BrimotHeHME 1a00paToOpHOM pabOTHl BKIIFOYAET B C€0s CIASAYIOIINE ITAITbI:

1) MOATOTOBUTEIBHBIN 3TaIl (CAMOCTOSTENIbHASI paboTa CTYACHTOB);

2) moTy4eHHE AO0MYCKa K BBIMOTHEHUIO AKCIIEPUMEHTAIBLHON YacTH JabopaTopHO# paboThI
(KoHTaKTHas paboTa C MpernoaaBaTesieM KakJJoi Maloi TpyIIb);

3) BBIMIOJIHEHUE DSKCIEPUMEHTAIHHOM YacTH JabopaTopHOM paldOThI MOA KOHTPOJIEM
MpEno/iaBaTelis;

4) aHanM3 MOJyYEHHBIX PE3yNbTaTOB, (HOPMYIMPOBKA BBHIBOJA U MOATOTOBKA K 3aIUTE
nabopaTopHOi pabOTHI (MOXKET BBINOIHATHCS KaK CaMOCTOsATENbHAs paboTa CTyIeHTa JoMa, WIH
oA KOHTPOJICM NPCIOAABATCIIA B TCUCHHUEC BPEMCHU, BBIICJICHHOTO HA na6opaT0prle paGOTBI NI
B X0JI¢ UHOW KOHTAaKTHOU pabOThI C MpErogaBaTesieM);

5) 3amura mabopaTopHO pabOThl (KOHTaKTHAs paboTa C mpernoaBaTesem).

[Tocye BBIMONHEHUS BCEX 3TUX ITAINOB JIabOpaTopHasi paboTa CUNTAECTCsl BHIOJIHEHHOMH.

IHoaroroBuTeILHBIN 3TAN

Hepe;[ 3aHSATUEM, 06yqa101u1/1Mc;1 HCOGXO,Z[I/IMO IIOATOTOBUTCA K  BBIITOJHEHUIO
nabopaTopHo# paboThl. TeopeTnyeckas moAroToBKa He0OX0uMa JIJIs TPOBEACHUS SIKCIICPUMEHTA
U JOJDKHA TPOBOAMUTHCS OOYUAIOUIMMHUCSA B TMOPSIKE CaMOCTOATENbHOM paborel. Ee cnemyer
HAaYMHATh BHUMATEIBHBIM Pa300pOM PYKOBOJICTBA K JiabopaTtopHoil paboTe. Teopermyeckas
MOJITOTOBKA 3aBEPIIIACTCS MPEABAPUTEITHHBIM COCTABICHUEM OTYETa B JaOOPATOPHOM KypHAIIE CO
CJIEYIOIIUM MOPSIKOM 3aMuCeil:

HaszBanue pa0GoThbI.

Lenb paGoTHI.

ObopynoBanue.

Xon paboThl, KOTOPHII B TOM YHCII€ BKJIOYAET PUCYHKH, CXEMBbI, TaOJIUIbl, OCHOBHBIC
dopMynbl JUIs OINpeNesieHUs] BEIUYMH, a TaKKe pacyeTHble (OpMYJbl A ONpeAeTeHUs
MOTPEIIHOCTENH U3MEPSAEMBIX BETHUHMH.

IHonyyeHue 10NMycKa K BHINOJHEHNIO IKCIIEPUMEHTAIBHON YaCTH JIAa00pPaTOPHOM

padoThI
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[Tpucrynas k nabopatopHeiM paboTaM, HEOOXOAMMO MOJIYYHUTH Yy JabopaHTa MPUOOPEI,
TpeOyeMble A BBIIOJHEHHS paboThl. Pa3oOparhcsi B Ha3HAUCHHM MAaTEpUAlIOB, XMUMHUYECKON
1oCyibl, TPUOOPOB W TPUHAIJICKHOCTEH B COOTBETCTBUU C HMX TEXHHUYECKUMH JIAaHHBIMH.
[ToyuuTs HOMYCK K BBIIOJIHEHHIO JIAOOpaTOpHO paboThl y mpenoasatens. Jlomyck CTyAeHThI
[OJy4aloT B pe3yjibTaTe YCTHOTO OINpOca IPErojaBaTeNieM O MOpsSAKEe BBITOJHEHUS
SKCTIIEPUMEHTA, MMPEYCMOTPEHHOTO JAaHHOU JTabopaTOpHOH paboTOM.

BrinoJiHeHHe IKCIIEPUMEHTAJIbHON YacTH J1a00paTOPHOM padoThl MO KOHTPOJIEeM
npenoaaBares

3aremM oOyuaromyecs: BBIIOJIHIIOT AKCIEPHUMEHTAIBHBINA 3Tal J1a0opaTopHOil paboTHI, B
X0JIe KOTOPOTO 3alMCHIBAIOTCS BCE W3MEPCHHBIC BEIMYHMHBI C O00S3aTENBHBIM YKa3aHUEM HX
pasmepHocTH B uncTOBMK. He gomyckaercsi MCHOJIb30BaHHE YEPHOBUKOB /Jfl 3alMCH
IKCNEPUMEHTAJIbHBIX JaHHBIX, 3aMHCh KapaHJAAIIOM M WHbIEe CHOCO0bI, alolue
BO3MOKHOCTh KOPPEKTHPOBKH NMOJY4YeHHBbIX pe3yJbTaToOB. B ciiyuae, eciin B METOJUYECKUX
yKa3aHUsAX K JjabopaTopHOil paboTe mpeIoKeHbl TaOMUIBl WM MAOJOH IS 3aIlucH
HKCIEPUMEHTAIBHBIX JaHHBIX, TO 3aAMOJHAIOTCA STH TaOnMIbl Win mabnoH. B mHOM ciydae
3aIUCh SKCIIEPUMEHTAIFHBIX JJAHHBIX JICJIAeTCs CTYICHTOM B IIPOU3BOIBHOM (opme.

[To oxOHYaHHUU BBIMOJHEHUS YKCIEPUMEHTA CTYIEHTHI JOJDKHBI IIPUBECTU CBOE padbouee
MECTO B MOPAJIOK U BBIMBITh UCIOJB3YEMYIO XUMHUECKYIO nocyny. Ilocie aToro pabouee mecto
C/IaeTCsl MPEToIaBaTeNio UK TabOpaHTy U B Ta00OpaTOPHBIHN KYpHAJ CTYJ€HTa CTABUTCS OTMETKA
O BBITIOJTHEHUH 3KCIIEPUMEHTANIbHOM YacTH J1a00paTopHO paboThl ¢ 00sA3aTEIbHBIM yKa3aHUEM
JIaThl €€ BBIIIOJIHEHUS.

AHaJIN3 NOJIYYEeHHBIX Pe3yJIbTaToB U (popMyIHpOBKa BHIBOAA(0OB)

MoxeT BBIIOJTHATHCS KaK CaMOCTOSITeIbHAsA paboTa CTyJeHTa J0Ma, MU 107 KOHTPOJIEM
IpenojaBaTesisi B TeUeHHEe BPEMEHH, BbIIEJICHHOIO Ha JabopaTopHble paboThl WM B X0/1€ MHOU
KOHTAaKTHOM paboThl ¢ mpenoaaBareneM. CTyAEHTHI JOJDKHBI BBIIOJHUTH BCE HEOOXOAMMBIE
pacdeTbl COIMJIACHO METOJMYECKUM YKa3aHHUAM K BBINOJHEHUIO JabopaTtopHbix pabor. B
71a00paTOPHOM KypHaJe HMPUBOJAATCS BCE HEOOXOIMMBIC pPAacyeThl C YKa3aHHUEM Pa3MEpHOCTEH
MOJIyYEHHBIX BEJIMYUH, a TakXke Bce rpauku M PUCYHKH B COOTBETCTBUU C TpeOOBaHUs
71a00paTOPHOTO MPAKTHKyMa.

B cnyuae, ecnu B xozne 1abopaTOpHOM pabOThI UMEET MECTO NPOTEKAHWE XUMHUYECKUX
peaKIuii, Bce OHM JOJDKHBI ObITh 3aMMCaHbl B Ja00PATOPHOM XKypHAJIE B MOJIEKYISIPHOM, IOJTHOM
HMOHHOM M COKPAIllCHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAaHWU TOJIYUYCHHBIX PE3yJIbTATOB CTYIEHTHI TOJKHBI CPOPMYIUPOBATH U
3amucarh BBIBOJI, KOTOPBIN JOMKEH OBITh COTJIACOBAH C 3asBICHHBIMU IIENISIMU U/WIH 3a/1lad4aMu
nabopaTopHOi paboThl. BbIBOA MODKEH coOAepkaTh HEOOXOAUMYKO KOJIHMYECTBEHHYIO
UH(OPMALIUIO.

[Ipy moaroToBke K 3amuTe Ja0OPAaTOpPHOW pabOThl HEOOXOJUMO OTBETHTH Ha
MPEJIOKEHHBIE KOHTPOJBHBIE BOIMPOCHI, KOTOPbIE HMEIOTCS IMOCIe KaKIOW IJ1abopaTopHOMH
pabotel. Ocoboe BHMMaHUE B XOJ€ TEOPETHYECKON MOATOTOBKH JOJDKHO OBITH OOpalieHo Ha
NOHMMaHue (PU3MUYECKOW CYITHOCTH Tpolecca(oB) H3JIydYalOmMXcs B Xoae paboTel. Jlis
CaMOKOHTPOJIS B K&XK/I0W paboTe MPHUBEICHBI KOHTPOJIBHBIC BOITPOCHI, HA KOTOPBIC 00YyJarOIIUCs
0651321H JaTh YETKHUC, HpaBI/IJ'II:HBIe OTBECTHI.

3amuTa JabopaTopHOii padoThI
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3amura 1a00paTOpHBIX pabOT MPOMCXOAUT B BUAE cOOECeI0BaHMS C MPEToiaBaTesieM 1o
nabopaTopHON paboTe ¢ 00s13aTeTbHON MPOBEPKOW IperoiaBaTesieM J1abopaTOpHOTO KypHaIa
cryaeHTta. Jns ycmemHol 3amuThl 1a00paTOpHOM pabOThl CTYNEHT AOJKEH MPEeJOCTaBUThH
71a00paTOPHBIN KypHal, O(QOPMIIEHHBIH B COOTBETCTBUU C YCTAHOBJIIEHHBIMH TpeOOBaHMSIMHU,
BKJII0Yas HAJIMUYME OTMETKU O BBIMOJIHEHUH 3KCIIEPUMEHTAIBHOM YacTH paboThl. B xone ycTHoM
Oecenpl ¢ IperojaBaTesieM CTYACHT JOJDKEH IPOJAEMOHCTPHPOBATh 3HAHME LeNed U 3anad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOPBHIE JIe)KaT B OCHOBE HAONIONAEMBIX B XO/€ PaOOTHI
SBJICHUH, IPOJIEMOHCTPUPOBATh YMEHUE aHAIM3UPOBATH NOJIyYEHHYIO0 HHPOPMALIUIO U JieNaTh Ha
€e OCHOBE BBIBOJIBL. B 3TOM ciydae B 1aOOpaTOpHOM >KypHalle Ha COOTBETCTBYIOIIEH paboTe
CTaBUTCS MTOMETKA «3a4TE€HO», POCIHCH NPENoAaBaTelis, MPUHABIIET0 padoTy, U JaTa 3allUuThl
paboter. [Tocrme sToro mabopatopHasi paboTa cuuTaeTcs BBIMONHEHHOW. [lomyckaeTcs 3amuTa
71a00paTOPHBIX pabOT MHAMBUYaIbHO MM B COCTaBE MaJbIX IPYII 00Y4arOIUXCs, COBMECTHO
BBIMOJIHSABIINX JIaHHYIO PaboTYy.

B ocBOoeHMU MUCHMITIMHBI WHBAIWJAMU M JIMLAMH C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
37I0pOBBsI OOJBIIOE 3HAUYEHHE MMEET WHAWBUAyalbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTENIBHOE pa3bsiICHEHNE Y4eOHOr0 MaTepuara.

WNumuBuyanbHble  KOHCYJNBTalMM 10 TIPEAMETY SIBIAIOTCS BAaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM ~ MHJIMBUAYAJIN3alMUd OOYyUYEHUS W YCTAHOBJICHHIO KOHTaKTa MEXIY
IpernoaaBaTeeM 1 00yJaronMCsl HHBUIUAOM WM JIUIIOM C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU
3/I0POBBSI.

B ocBoeHMn mUCHMIUIMHBI MHBAJIMIAMU W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI OOJBIIOE 3HAYCHHWE HMMEET HHIUBUAyalbHas ydeOHas paboTa (KOHCYJIbTALlUU) —
JIONOJTHUTETIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

WuauBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3alNU OOydeHUS U YCTaHOBJICHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4aroIluMCs HWHBAJIUAOM WM JIMIOM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBSL.

8. IlepeuyeHb MHPOPMANMOHHBIX TEXHOJIOTH, HCIOJIb3YyeMbIX MPU OCYLIECTBJICHUH
00pa3oBaTeIbLHOIO MPoIecca Mo JMCHUILIHHE (MOIYJIIO).

8.1 Ilepeyenb uHpOPMAITHOHHBIX TEXHOJIOTHIi.

Jiis moucka nH(GOPMAINIUU TPU MOATOTOBKE K TEKYIIEMY U TPOMEKYTOUHOMY KOHTPOIIIO
HeoOXxoauMo Hanmuuue KommnbeloTepa ¢ Web Opaysepom, nmonkimodeHHoro k cetu "MHTepHET" €
JOCTYTIOM K IMTOMCKOBBIM CHCTEMaM OOIIEero Ha3HAYCHUSI.

B xone BbmosiHeHHs 1a00paTOpPHBIX padoOT, 00yJaromuecs UCTIOIb3YIOT EPCOHATBHBIN
KOMIIBIOTEP /11 00pabOTKU PE3yNbTaTOB IKCIIEPUMEHTA U MPEJICTABICHUS MTOTYYCHHBIX JaHHBIX
B BHJI€ TPa(UKOB U TaOIHII.

[Tpu npoBeneHNH TEKITMOHHBIX 3aHATUN UCTIONB3YIOTCS MYJIbTUMEIUMHBIC PE3CHTAIIUN

8.2 Ilepeyenb HE0OXOAUMOT0 MPOrPaAMMHOI0 O0ecIeYeHHusl.
1. Microsoft Office (Word, Excel, PowerPoint)

8.3 IlepeueHb HH(POPMANHMOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cucteMa «Koncynerant [Lmoc» (http://www.consultant.ru)

2. DnekrponHas oubnuoreunas cucreMa eLIBRARY.RU (http://www.elibrary.ru)/

3. IlonHoTekcToBas HayuHas 0a3a JaHHBIX MEXIyHapoJHOro u3narenbcTBa Elsevier
(http://www.sciencedirect.com)

9. MarepuajbHo-TeXHUYecKasi 0a3a, HeoOXoAMMAasi Uil  OCYUIeCTBJIEHHS
00pa3oBaTe/ILHOIO MpoIecca Mo JMCUUILIHHE (MOTYJII0)
3ansaTusa oOecriedeHbl BCEM HEOOXOAMMBIM TSl TIPOBEACHHS JTA0OPATOPHBIX PaboT 1Mo
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y4eOHOI aucIuIInHe «XUMHs» CHaOXeHa PYKOBOJACTBAMH JJIsl BBIITOJHEHHS JIaOOPAaTOPHBIX
pabor, y4eOHO-mabOpaTOpHBIM OOOPYJOBAaHWEM, pEAKTHBAMH JUIA OKCIEepuMeHTa. B
PaCIIOpAKCHUUN HaGOpaTOpI/II/I HUMCHOTCS na60paTopHme YCTAaHOBKHU JIsI UCCIICAOBAHUA OCHOBHBIX
XapaKTePUCTUK MEMOpaHHBIX TpoleccoB. JIJiss mpoBeneHUs JICKIUH-BU3YyaTU3allil U JICKITUN-
KOH(pepeHINI UMeeTCs] MyJIbTUMEIUHHAS anmaparypa U HOyTOyK.

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCITUTIITNHBI

No Bua pabor
(MOyssl) M OCHAILIEHHOCTh
1. JlekimoHHbIE 3aHATUA | Y4eOHast ayaIuTOpHs I TMPOBEACHUS 3aHATUN JICKIIMOHHOTO
tuna — aya. 230c, yn. CraBponosbekas, 149 ocHameHHas
MPE3CHTAlMOHHON TEXHUKOU (mpoekTop, 3KpaH,
KOMIBIOTEP/HOYTOYK) MW COOTBETCTBYIOIIMM HPOrPaMMHBIM
o0ecreueHneM.
2. JlaGopaTopHsble VYueOHast ayauTopus Ui POBEICHHS 3aHATHI J1aOOpaTOPHOTO
3aHITHS THIIA (ayn. 139c, VI CraBponoibcKasi, 149),

YKOMIUIEKTOBAaHHAsE  CIIEUUAIM3UPOBAHHOW  MeOenblo U
TEXHHYECKHMHU CPEACTBaMH OOYy4YEHHUS, HEOOXOAMMBIMHU JUIS
BBITIOJIHEHUS JTA00PaTOPHBIX paboT: BeChl 1abOpaTopHbIe, HIKag
CYIIWJIBHBINA, MEIIANKH MarHuTHeIe, pH-MeTpBI-MOHOMEpHI;
KOHIYKTOMETp; MYJIbTUMETP; MHUKPOMETP; HeoO0Xoanmas
nabopaTopHas 1Mocyaa, MpuOOPHI M peaKTHUBHI.

3. [IpakTuueckue 3anatust | YuebHas aynuropus (aya. 230c, ya. CraBponoibckas, 149),
OCHAIIICHHAS TPE3EHTAIMOHHON TEXHUKOM (MPOEKTOp, SKpaH,
KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM IPOTPAMMHBIM

o0ecreyeHneM.

4. I'pynmossie VYuyeOnas ayguropus (ayn. 230c, yn. CraBpomnonbckas, 149),
(MHIUBUTYaJIbHBIE) OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKOM (MPOEKTOp, SKpaH,
KOHCYJIbTAIlUU KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPAMMHBIM

00€eCTeueHNEM. .

5. CamocrosiTenbHas Kabuner pans camocrositensHOi pabotel (ayn. 3llc, yom.

pabora Crasponionbckas 149), ocHaleHHbII KOMIBIOTEPHON TEXHUKOU

C BO3MOXXHOCTBIO MOAKIIOUEHUs K cetu «lHTepHeT»,
MpOrpaMMOM  SKPAaHHOTO  YBEIMYCHHS M  OOCCICYCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.
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