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1. llesu u 3212494 AU CIUILIHHBI

HenstmMu u3ydeHHs TUCHUIUIMHBI SIBIISIOTCS: 00IIETEOpeTHYECKast MOATOTOBKA CTY/IEHTOB C
Y4E€TOM COBPEMEHHOI'O YPOBHS Pa3BUTHUS XUMUUYECKUX HAyK, U3yYEHHE OCHOBHBIX
3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUECKUX U AIEKTPOXUMUUYECKUX IIPOLIECCOB,
oOecreueHue HayqHoro 6asuca JUisl JaIbHEUIIEero n3y4eHus: ClieuaabHbIX JUCIUIUIMH U
yCHEIHON Oyay1ei npopeccuoHanbHOM eATeTbHOCTH, Pa3BUTUE Y CTYJEHTOB HABBIKOB
CaMOCTOATENbHOM padOThl ¢ HAYYHOU JUTepaTypoil. OCHOBHbBIE 3a/1a4H TUCHUTLITUHBI
«Dusznyeckas XuMus»: — OCBOCHHE CTYJIEHTAMU OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUH,
U3y4YEHNE 3aKOHOMEPHOCTEN MPOTEKaHUSI XUMUUECKUX U AIEKTPOXUMHUYECKHUX MPOLECCOB,
— IpUOOpeTeHNEe 3HAaHUM 0 (PU3NKO-XMMUYECKIX CBOMCTBAX BEIIECTB. — BHIPAOOTKA
HABBIKOB MMPAKTUYECKOT0 UCIOJIb30BaHUS TIOJYYEHHBIX 3HAHUM, YMEHUI BBIMOJIHATD
TEPMOAMHAMUYECKHE U KUHETUYECKUE PACUETHI; MIOTYyUYEHUE HABBIKOB MPOBEACHUS
IPOCTBIX 3KCIIEPUMEHTOB. B Imporecce n3ydyeHus TUCHUILINHBI 3aKJIabIBAETCS
oOIeHayYHBIN U TPOPECCHOHANBHBINA (PyHIAMEHT, POPMUPYIOTCS OCHOBHBIC TTPUEMBI
NO3HABATENbHON IEATEIbHOCTH U MaT€puaIoBeIUECKOE MBIIIJIEHUE, HEOOXOAUMOE IS
TBOPUYECKOUN NMpodeccroHanbHON EeATeIbHOCTH.

Kparkoe conep:xanue 1uciUNJIMHBI

OCHOBBI XMMHUYECKOM TCPMOAMHAMUKHN, TCPMOXUMMUS, TCPMOAMHAMHUKA PaCTBOPOB,
XUMHUYCCKOC PaBHOBCCHC, (baBOBLIe PaBHOBECHA ONHOKOMITIOHCHTHBIX U 6I/IHapHI)IX CHCTECM,
IMOBCPXHOCTHBIC ABJICHUA XUMHWYCCKAsA KUHCTUKA, QJICKTPOXHUMHUAL.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3HaeT: HKCIEPUMEHTAIbHBIE METOANKHU
[1K-3 CriocoGeH npuMeHsTh €CTeCTBEHHOHAYYHBIC, [ICCIICIOBAaHUSI CBOMCTB BEIIECTB

MATEMATUYCCKHUE U (I)I/ISI/IHCCKI/IG METOAbI, 'YMeeT: pa60TaTB C pC€aKTHBaMH U an6opaMH JJI
HCIIOJIB30BaTh CPEACTBA UBMCPECHUA ITPHU PCIICHUN [IIPOBCACHUSA DKCIICPUMCHTA
HpO(I)CCCI/IOHaHLHBIX 3aaa4d Nmeet HpaKTI/I‘-IeCKI/Iﬁ OIIBIT: O6pa6OTKI/I

OKCIICPUMCHTAJIBHBIX JaHHBIX

I1K-6 CniocoGeH npu y4acTHH B IIPOLIECCYyalIbHBIX U
HENPOLIECCYAIbHBIX IEUCTBUSAX IPUMEHATh
¢duznyeckue, XUMHUYECKHE U (PU3UKO-XUMUYECKHE
METO/IbI B IIeJISAX [TOUCKA, OOHApYKEeHUs, (PUKCAIUH,
U3BATHUS U NIPEIBAPUTENIBHOTO UCCIEI0BAHUS
MaTepuaIbHbIX 00BbEKTOB [l yCTaHOBICHHS
(aKTUYECKUX JTaHHBIX (0OCTOATENBCTB Jeia) BO
BCEX BUJIaX MPOILIECCOB

3Haer: puznueckue u PU3NKO-XUMHUIECKHE METOIbI
U MTHCTPYMEHTaJIbHOE 00ecTedeHHe JIst
WCCJICTIOBAHUS BEIIECTB U MaTEPHAILHBIX 00HEKTOB
'YMeeT: BBINOIHATH TEPMOIUHAMUYECKUE U
KUHETHYECKHE PacueThl

HNMeeT mpakTUUECKUIl OMBIT: MPOBEACHUS MTPOCTHIX
HKCIIEPUMEHTOB

3. Mecro nucuuniunbl B ctpykrype OII BO

[lepedenb npeaIecTBYOIINX JUCHUIIINH, [Iepedenp nocaeqyrOMMX JUCHUIIINH,
BUJIOB paboT y4eOHOTro IyIaHa BUJIOB paboT
duzuka, CyneOHast SKCTiepTH3a BOIOKHUCTBIX MaTEPHUATIOB U
Oprannueckas Xumus, W3JICTINI U3 HUX,
MaremaTHka, MartepuanaoBeaeHIe B CyIeOHOM dKcTepTH3e,
Heoprannueckas Xxumust CynebHast SKcriepTr3a HeTenpoayKTOB U TOPrOUe-




CMa304YHBIX MaTepHaJloB,
MeTposnorus, cTaHAapTH3aIMs U CepTH(UKAIIHS,
Marepuaibl Kak 00bEKThI CyIeOHOH SKCIIEPTH3BI,
CyneOHasi SKCIIepTH3a JaKOKPACOYHBIX MaTEPHATIOB
U JIAKOKPACOYHBIX ITOKPBITUH,

[IpakTKyM 110 BUIY MPOQeCCHOHATBEHOM

e TEIBHOCTH,

CyneOHasi FKCiepTH3a HApKOTHUECKUX CPEJCTB U
MICUXOTPOIIHBIX BEUIECTB,

CyneOHasi SKCIepTU3a METaJIOB, CIJIABOB U
W3JCIINI U3 HUX,

CynebHast SKCriepTH3a I1acTMacc, pe3uH U U3ACIIHA
U3 HUX,

KpumMuHanucTuyeckoe uccieoBaHue BEeIeCTB,
MaTepUualioB U U3AEIHM,

OCHOBBI UCCJIEJIOBAHUS OTJEIbHBIX BUJIOB
CTPOUTENIbHBIX MaTEpUAIOB,

YueOHas mpakTuka (IIpakTUKa 1mo mpoduTto
npodecCHOHAIBHON AeATeNbHOCTH) (4 cemecTp),
[Tpon3BoacTBEHHAs MTpaKTHKA (ITPaKTHKA IO
npod 0 TPOPEeCCHOHANBHON AEATETBHOCTH) (8
CeMecCT))

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Juciuninnza TpebGoBanus

3HAET: OCHOBHBIE MOHATHUS U YTBEPKICHUS
TMHEHOM aireOphl, MaTEMaTUUECKOTO aHAu3a,
TEOPUU BEPOATHOCTEN U MaTEMATUYECKOMN
MaremaTnka CTAaTUCTUKH YMEET: aHAJTM3UPOBATH PE3YyJIbTaThl
BBIYMCIICHUN IMeeT npakTUYeCKUid OIIbIT:
npeoOpa30BaHus JAHHBIX JUIS TaIbHEUIITNX
BHEIUMCIICHUN

3HaeT: MEXaHU3Mbl OPIraHUUYECKUX PEAKLIUN U
METO/bI YIIPABICHHS UMHU; PEAKIIMOHHBIEC LICHTPHI B
OpraHUYECKUX MOJIEKYJIaX; KaueCTBEHHbIE PEaKIMU
B OPraHUYECKOW XMMHH; METO/IbI CHHTE3a
OpraHUYECKHUX BEILECTB U UCCIIEIOBAHUS UX
CTPYKTYPbI, TEOPHUIO CTPOEHUS OPTraHUYECKUX
COEIMHEHMI; 3aBUCUMOCTh XMMHUYECKUX CBOMCTB
OPraHUYEeCKUX BEUIECTB OT UX COCTAaBa U CTPOCHMUS;
OMAacHOCTh OPraHUYECKUX COCTUHEHUM 1151
OKPY’KaIOILEH CPeIbl U YEJIOBEKA; CTPOCHUE U
CBOMCTBA ITOJIMMEPOB YMEET: IIPEACKA3bIBATH
XMMHYECKUE CBOKMCTBA OPraHUYECKOTO BEILIECTBA 10
€ro COCTaBy M CTPOEHUIO; MOAEIUPOBATh PE3YJIbTaT
OPraHUYEeCKUX PEaKIUil B 3aBUCUMOCTH OT yCJIOBUH,
ONpEIEATh PEaKIIUOHHBIE LICHTPHI B MOJIEKYJaX
OPraHUYEeCKUX COCIMHEHNI; 3alUChIBaTh YPABHEHUS
OpraHUYECKUX PEAKINil B MOJIEKYIISIPHON U
CTPYKTYpHOU Popmax MmeeT mpakTUYECKH OIIBIT:
onpeeNeHus] peaKIIMOHHON CIIOCOOHOCTH
OPraHN4eCKUX COCMHEHNI B 3aBUCUMOCTH OT

Opranuueckast XUMHUs




YCJIOBHI IIPOBEICHUS IIPOLIECCa;
MPOCTPAHCTBEHHOIO NPEACTABICHUS CTPOCHUS
MOJICKYJT OPraHUYCCKUX BCIICCTB, IPUMCHCHU A
KJIaccu(UKAUK 1 HOMEHKJIATYPbl OPraHMYeCKUX
COEIIMHEHUI1; 6e30macHol paboTHI B 1aOOpaTOpUU
OpPraHNYeCKOM XMMHUU; IPOBEJCHUS HKCIIEPUMEHTA C
OpTaHUYCCKHUMHU BCIICCTBAMUA

HCOpF AHNUYCCKasd XUMHUA

3HAEeT: OCHOBBI CTPOEHUS BELIECTBA, TUIIBI
XUMHUYECKUX CBA3EH, peaKIMOHHYIO CIOCOOHOCTD U
METOABl XUMUYECKOU UICHTHDHUKAIINH U
OIpe/IeNICHUs BEIIECTB; OCHOBHBIE MOHSTHS, 3aKOHBI
XUMHUH B 00beMe, HEOOXOTUMOM JIJIsI
npodeccuoHaNbHOM 1eATEeIbHOCTH, OCHOBHBIE
METOABI UACHTU(UKAIINY BEIIECTB; XUMUYECKYIO
CYIIIHOCTD SIBIICHUM, TPOUCXOASAIINX B XUMHUYECKUX
CUCTEeMaX, BIUSHUE PA3IUYHBIX (PaKTOPOB HA
CUCTEMY YMEET: OIpeesTh TEPMOAMHAMUYECKYIO
BO3MOYKHOCTb ITPOTEKAaHUs IPOLIECCA, UCTIONb30BATh
(byHIaMEeHTaIbHBIC TTIOHATHS, 3aKOHBI K MOJICIIH
COBPEMEHHOUN XUMHH, ONIPENIEISATh PEAKIIIOHHYIO
CIIOCOOHOCTD BEILECTB, a TAK)XKE MPUMEHSITh
€CTECTBEHHO-HAYYHbIE METO/Ibl TEOPETUUECKUX U
PKCIIEPUMEHTAJIBHBIX HCCIICIOBAaHUHN B XUMUH, B
MPaKTUYECKOMN ESITENIbHOCTU, TPUMEHSATH OCHOBHBIE
MOHATHUS U QyHIaMEHTAIbHBIC 3aKOHBI XUMHUH B
pEIIeHUH MPaKTUUYeCKuX 3a1ad Mmeet
MPAaKTUYECKHUM ONBIT: 6€30MacHOi paboThI €
XUMHYECKUMU CHCTeMaMH, HaBbIKAMHU
MCIIOJIb30BaHMsI MPUOOPOB U 00OPYAOBaHUS AJIs
[IPOBEICHMSI SKCIIEPUMEHTOB, YETKOTO
dbopMyIUpOBaHUS TOCTABIECHHBIX IEJIEH padOTHI,
3a/1a4 U BHIBOJIOB

duznka

3HaeT: OCHOBHbIE (PU3UUYECKHUE SIBICHUS U 3aKOHBI;
OCHOBHBIE (PU3NYECKHE BEIUUNHBI U KOHCTAHTBI, UX
OINpEAEIICHUS U €AUHULIBI U3MEPEHHS; OCHOBHBIE
MeTOoAbl 00pabOTKU MaccUBa SKCIIEPUMEHTAIBHBIX
TaHHBIX YMEET: UCII0Ib30BaTh OCHOBHbIE
(duznyeckue 3aKOHbI JJis MPABUIbHOMN
WHTEPIIPETALIMH SKCIIEPUMEHTAJIBHBIX PE3YJIbTaTOB;
MCII0JIb30BaTh OCHOBHBIE METO/IbI 00pabOTKU
MacCHBa 3KCIIEPUMEHTAJIBHBIX JaHHbBIX; IPUMEHATh
(u3MKO-MaTEMaTUYECKHUE 3aKOHBI U METO/IbI JUIS
pELICHNS IPUKJIAJHBIX 3aa4; IPUMEHATh OCHOBHBIE
U3MepHUTeNbHbIe TPUOOpHI MIMeeT npakTuueckuit
OTIBIT: MCTIOJIb30BAaHHSI OCHOBHBIX (PU3MUECKUX
3aKOHOB JIJISl MHTEPIPETALMU KCTIEPUMEHTAIbHBIX
pPE3YJIbTaTOB; NCIOIb30BaHUs 0a30BBIX
M3MEPUTENBHBIX TPUOOPOB; 00pabOTKH MaccHBa

ODKCIICPUMCHTAJIBHBIX JaHHBIX

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO6uast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOUH

paboThl




Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
3
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 2 2
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 8 8
Camocmosmenvuas paboma (CPC) 35,75 35,75
OTueTsl MO J1AOOPATOPHBIM paboTam 10,75 10.75
JlomanrHie KOHTPOJIbHBIE PaOOThI 25 25
KoHCynbranum 1 npoMeKyTouHasi aTTecTalus 4,25 4,25
Bua koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIMHBI

Ne
paznena

HanmenoBanue pa3aciioB JUCHUIIIIMHBL

O0beM ayaUTOPHBIX
3aHATHUH 10 BUAM B
qacax

Bcero [JI|IT13 | JIP

BBenenue B AMCHUIUIMHY. XUMUS KaK 4acTh €CTECTBO3HAHUS. CBA3b XUMHUHU
C IPYTUMU HayKamH. 3HaAYCHHE XUMHUH B U3YYCHHH MIPUPOJIBI U B PA3BUTUHU
TexHUKU. OCHOBHBIE TIOHATHS: aTOM, MOJIEKYJIa, XUMUYECKHI 2JIEMEHT.
Maccsl u pa3Mepsl aTOMOB 1 MoJIeKyJl. OCHOBHBIE 3aKOHBI: 3aKOH
COXpaHEHUsI MAaTEPUH, CTEXUOMETPUS U CTEXUOMETPUUYECKUE PACUETHI, 3aKOH
ABOraJipo, 5KBUBAJICHT, 3aKOH 2KBUBaJeHTOB. OnpeeneHue cocTaBa
BEIIECTBA T10 €r0 XUMUIECKOH (hopmyrre.

daz3oBbIC PaBHOBCCHA B OTHOKOMIIOHCHTHBIX CUCTCMAX. YPaBHeHI/Ie
Kiay3uyca — Kitaneiipona. /Ilnarpamma ¢a30BbIX paBHOBECHH, TEMIIEPATYPBI
IIJIABJICHUA U KUIICHUSA YHUCTHIX BCIICCTB. daz3oBrIe PAaBHOBCCHA B GI/IHapHBIX
cuctemax. M3o0apuueckue 1 H30TepMUYECKUE CEUECHUS AUArpaMM
COCTOSIHUSL.

Tepmonunamuka pactBopoB CriocoObl BbIpakeHHsI KOHLIEHTPAILUH PacTBOpPA.
TepMmoauHaMHuuecKue napameTpbl pacTBOpoB. 3akoH Payns, 3akon [eHpu.
J0yaMOoCKOIUS U KpUockonus. Pacnipenienenue BemecTBa Mex1y
HECMEUTNBAIOIIMMCS PACTBOPUTEIISIMU.

OCHOBBI XMMHYECKOM TEPMOAMHAMUKH TepMouHaMHUecKasi CUCTEMA,
apaMeTphl COCTOSHUS CUCTEMBI. TpH 3aK0OHA TEPMOAMHAMUKH,
TepMOJMHAMUYeCcKHe noTeHuuansl. Tepmoxumus. 3akoHsl ['ecca u
Kupxroda. OHTansnus o0pazoBaHus XUMUYECKHX COEAUHEHHH.
.Xumuueckoe paBHoBecue OOpaTuMble TOMOTE€HHBIE U T€TEPOr€HHBIE
peakunu. KoHcTaHTa paBHOBECHUS U CTAaHIAPTHOE U3MEHEHHUE SHEPTUU
['m60ca. BnusiHre BHEIIHUX yCIOBUN HA XMUMHUYECKOE paBHOBECHE.
[Ipuauun Jle-1larense — bpayna. ®a30Bble paBHOBECUS B
OTHOKOMIIOHEHTHBIX ¥ OMHAPHBIX CUCTEMaX

XuMuueckas kuHeTuka CKOpoCcTh XMMUYECKOM peakuuu. BiusiHue
KOHLICHTPALMK Ha CKOPOCTh peakunu. KoHCTaHTa CKOPOCTH pEaKIH.
[IpocTele U c0XKHBIE peakuu. MOJIEeKyIIpHOCT U MOPSAIOK PEAKIIUH.
BiusiHue TeMieparypbl Ha CKOPOCTh PEaKLMHA. DHEPIUs aKTUBALUU.

[ eTeporeHHbIe peakiuu.




OCHOBBI NIEKTPOXUMHUH PacTBOpPBI 271EKTPOIUTOB. J(Mcconranus KUCIOT,
couieid, ocHoBaHui. CHUITbHBIE U clla0ble 3JeKTpoanThl. KoHCTaHTa 1 cTeneHb
mucconranuy. 3akoH pa3zoasneHus OCTBaibAa. DNEKTPOIUTHIECKAS
ncconuanys BoJbl, BOAOPOIHBIN Noka3arens [IponsBenenue
pacTtBopuMOCTH. ['Haponu3 coneit. OKUCTUTENHHO-BOCCTAHOBUTEIIbHbBIE

6  [peakIuu M dJIEKTPOXUMHUYECKHE CUCTEeMBI. [loHsITHE 00 2IIEKTPOTHBIX 6 4 2
noreHuanax. HopManbHbIN BOZOPOAHBIN AJIEKTPOJA U BOAOPOAHAS 1IKaja
noTeHuanoB. YpasHenue HepHera. [loTeHmansl MeTamIn4eCcKuX, Ta30BbIX
W OKHCIINTENbHO-BOCCTAHOBUTENBHBIX MEKTPOI0B. ['aibBaHNYECKHE
PIEMEHTBI, aKKyMYyJIATOphl ¥ X DI C. DeKkTponn3epbl U UCIOIb30BAHUE UX
B METAJUIypruu. DIEKTPOXUMHUECKAsI KOPPO3USI.
5.1. Jlekuumn
Ne Ne Kox-
HaumeHoBaHMe WM KpaTKoe coJiepKaHue JIEKIIMOHHOTO 3aHATUS BO
NeKIuu[pas3aena
4acoB

1 1 Beenenne. OCHOBHbIE TOHATHUS U 3aKOHBI XUMHH. KonnuecTBa BemecTs. ['a30Bbie )
3aKOHbl. CTEXMOMETPUYECKHUE PACUETHI.

@Da30BbIe paBHOBECHS B OTHOKOMIIOHEHTHBIX CUCTeMax. YpaBHeHue Knaysuyca —

) ) Krnanetipona. /Ilnarpamma ¢a30BbIX paBHOBECHUH, TEMIIEPATYPHI TUTABJICHUS U )
KUATICHHSI YUCTHIX BemecTB. Pa3oBble paBHOBECHS B OMHAPHBIX CUCTEMAX.
M306apuyeckre U H30TePMHUUYECKIE CEUSHHSI TUarpaMM COCTOSTHHSL.

PacTBOpEI 1 BX KOHIEHTpanus. 3akoHsl Payns u I'enpu. TepmonnnamMuueckas

3 3 |[aKTHBHOCTb. DOYUIMOCKOMHS, KPHOCKOIHUS. PacTBOpHI ra30B B )KUKOCTSIX. 2
Pacnpenenenue, 3akon HepHera
Tepmoxumust. 3akoHsl ['ecca u Kupxroga. DHTanbnus o0pa3oBaHUs XUMUYECKUX
coequHeHuil. OOpaTUMOCTh XMMHUYECKUX PeaKIMii. 3aKOH JIeHCTBYIOIUX Macc.

45 4 KoHCTaHThI paBHOBECHS, ONIPEIEICHNE KOHCTAHT IO CIIPABOYHBIM JIaHHBIM. 4

’ PacueTsl mapaMeTpoB paBHOBECHSI XUMUUYECKUX peakiuil. BausiHue naBineHus u
TeMnepaTrypbl Ha paBHoBecue peakuuid. [Ipunnun Jle-Illarense — bpayHa,
ypaBaenus Bant-Iodda.

Xumuyeckas kuHetuka. CkopocTh xumudeckon peakiuu. luddepeHumansusie u

6 5 [MHTETpaJIbHbIC KNHETHIECKUE YPABHEHHS HeoOpaTuMbIX peakuuid 1,2 u 3 )
MOPSIIKOB. DKCIIEPUMEHTAIBHOE OIPEACIICHUE MOPsiAKa peakunu. Biusaue
TEMIIEpPATypbl HA CKOPOCTh pEaKIIUN
DNEeKTpOoIUTUYECKas AUccolualus Boabl, pH Bonbl 1 pacTBopoB. PacTBopsb! comneit
B BOJI€, TUAPOJIN3 COJIEH, TPYITHO-PACTBOPUMBIE COJIH, IPOU3BEICHNE
pacTBOPUMOCTH. PacueTsl a1eKTpOXUMUYECKUX CUCTEM, 3akoHbI Dapanes,

7,8 6  |PIEKTPONPOBOJHOCTD. IINEKTPOXUMHUYECKAA KOPPO3ud. DiekTpoxumusi. Pactopsl | 4
HIIEKTPONUTOB. TEOpHs ANEKTPOIUTHIECKON AUCCOLUAINH CITA0BIX AIEKTPOIUTOB
C. Appenunyca, KOHCTAHTHI M CTETICHb JIUCCOLUAIIMH IEKTPOIUTOB. OCOOEHHOCTH
TEOPUU CHJIBHBIX IEKTPOJIUTOB
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
HaumeHnoBaHue nim KpaTkoe cofepKaHue MpakTUYeCKOro 3aHATHS, CEMUHapa BO
3aHATHA|pa3IeNna)
4acoB

1 ) PacueTtsl TemnoBbIX 3(PPEKTOB XUMHUUECKUX PEaKIUi C UCTIOIb30BaHUEM )

ciencTBuil 3akoHa ['ecca u 3akona Kupxroda. Konrenrpamus pacTBopos.

4 3 |[TepmoaumHamuKa pacTBOPOB 2

’ 4 3aKOoH JEHUCTBYIOIIMX MAcC, PaCYET MAaKCUMaJIbHOTO BbIXOZA NMPOoAyKTa. BiusHue )
TeMIlepaTypbl Ha XMMHUYECKoe paBHOBecue. OnpezesneHne BO3SMOKHOCTH




[IPOTEKaHUS XUMUYECKUX peakuui. PacyeTsl mapaMeTpoB paBHOBECHUS
OJJHOKOMITIOHEHTHBIX CUCTEM

dopmaiibHas KUHETHKA HEOOpaTUMBIX peakiuil. OnpeneneHne nopsaka peakimm.

3 5 2
BnusiHue Temneparypsl Ha CKOPOCTh PEaKIIUu.
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
HaumeHoBaHMe WK KpaTKOe COJEpKaHue JIa0OpaTOpHOI pabOThI BO
3aHATHUA[pa3Iena
4acoB
4 2 |Tepmoxumust 2
1 4 PaBHOBeCHE TBEPAOTr0 KPUCTAIOTHIPATA C TTApaMH BOJBI IIPH Pa3IMIHBIX )
TeMIeparypax
2 5  |KuHeTuka peakuuu MHBEPCUU caxapa 2
3 6  |M3mMepeHue 31eKTPONPOBOJHOCTH PACTBOPOB CIIA0BIX 3JIEKTPOIUTOB 2
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brmonnenne CPC
Cnucoxk nureparypsl (¢ yKazaHUEM Kon-

Ioasun CPC pa3zienos, IiaB, cTpaHull) / cceliika Ha  |(CemecTp| BO
pecypc JacoB
Koncnekr nexuuit; [TYMJI, ocH. nur. [1, 2];
OTueTsl MO J1abOPaTOPHBIM paboTam TYMJL, metox, ykas. [1, 2]. 3 10,75
JloMaIiH1e KOHTPOJIbHBIE PabOThI Koncnexr sekuuit; ITYML, ock. . [1]; 3 25

[TYM/, nom. mut. [1, 2, 3]; OYM/, [1, 2].

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBOSHUsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OaNITbLHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIFHOCTH 00YyYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

YVun-
Ne | Ce- Bux Hazpanme Maxe. THIBA
KOHTPOJIBHOTO Bec [Topsimok HauKcneHus: 6amIoB -
KM|mectp| xoHTpoOss Oan
MEPOTIPUSITHS eTcs
B ITA
Ha npakTuueckom 3aHITHH MOCIIE
OCBOEHUS MTPOUICHHON TEMBI CTYICHTY
BBIZIACTCs AoMamHee 3aaanue (/13)
WHIUBUyaJIbHO TIO BApUAHTAM B
J3 "T"a30BbIe 3aKOHBI COOTBETCTBUU C €T'0 HOMEPOM B CITHCKE
1 3 Texyuui " 1 4 rpynnbl. Kaxkaoe 3aianue COIep uT 1B saucT
KOHTPOJb | CTEXHUOMETPHUUECKHUE 3a1auu. CTyIEHT JOJIKEH BBIIOJIHUTD U
pacuets"” cIaTh 3aJJaHKC B TCUCHUEC HEICIIH.
MakcumanbHbIN 6ast 3a /I3 — 4 6ara.
Kaxias BepHO pelleHHas 3aaa4ya
olleHHBaeTcs B 2 6aima. Eciu xon
SIICHUS 33]1a49H BEPEH, HO €CTh




HCTOYHOCTHU B pacyCTC UJIN
HEe3HAYUTEIbHAs OIINOKA, OLIEHKA 3a/1a91
— 1 Gaui; HEBEpHO pelIeHHAs 3a/1a9a WK
3aja4a oTcyTcTBYeT — () GasuioB.

Texymui
KOHTPOJIb

3
"OIHOKOMIIOHEHTHBIE
cucTEMBI"

Ha npakTuueckom 3aHSITHH MTOCIIe
OCBOEHUS [TPOUIEHHON TEMBI CTYEHTY
BBITAETCs JoMatHee 3aaanne (/13)
WHIUBUYyaJIbHO TIO BApUAHTAaM B
COOTBETCTBUU C €T0 HOMEPOM B CITHCKE
rpynmbl. Kaxknoe 3a1anme conepxuT ABe
3a1a9u. CTY/ICHT TOJDKEH BHITIOIHUTD U
cIaTh 3aJjaHUE B TEUCHHUE HEJICTIH.
MaxkcuManbHbIN O0amt 3a /I3 — 4 G6anna.
Kaxxias BepHO pellieHHas 3aja4ya
orieHuBaetrcd B 2 Oama. Eciu xox
[pelIeHus 3a/1a4l BEPEH, HO €CTh
HETOYHOCTH B PacueTe Wi
HE3HaYUTeIbHAas OIMOKa, OIIEHKA 3a/1a41
— 1 GaJ; HEBEpHO pelleHHas 3a/1a4a Wik
3amada oTcyTCTBYeT — () GasioB.

3a4CT

Texymmii
KOHTPOJIb

13 "PacTBopbI"

Ha npakTrueckoM 3aHSITHU TIOCIIe
OCBOEHUS ITPOUJICHHON TEMBI CTYJICHTY
BBIZIAaCTCs AoMamHee 3aaanue (/13)
WH/IMBUTyQJIBHO 110 BApHAHTaM B
COOTBETCTBUH C €T0 HOMEPOM B CIIHCKE
rpynmbl. Kaxkioe 3aanue COIEpKUT JIBE
3anaun. CTyIEeHT JOJDKEH BBIMOIHUTE U
CIaTh 33J]JaHUC B TCUCHHUE HEICITH.
MakcumanbHbIN 6asmr 3a /I3 — 4 6ara.
Kax1as BepHO peleHHas 3aaa4a
orieHnBaeTcs B 2 6ama. Ecnu xon
[pEIICHUS 3a/1a91 BEPEH, HO €CTh
HETOYHOCTH B pacueTe WiH
HEe3HAYUTEIbHAs ONIMOKA, OIICHKA 3a/1a9H
— 1 Gauin; HEBEpHO pelleHHas 3a/1a4a Win
3aja4a oTcyTcTBYeT — () 6asuioB.

3a4CT

Texymuit
KOHTPOJIb

13 "TepmoanHamuka
XUMHYECKIX
peakuit"

Ha npakTraeckoM 3aHSITHU TIOCIIe
OCBOCHHS MTPOUJICHHON TEMBI CTYICHTY
BbIJaeTCs AoMalHee 3ananue (/13)
WHIMBHTyaJIbHO 110 BapHAHTaM B
COOTBETCTBUU C €0 HOMEPOM B CIIHCKE
rpynmnbl. Kakioe 3a1aHue COIEPKUT JIBE
3aa4u. CTYIICHT JOJI’)KECH BBITIOJIHUTH U
CIaTh 3aJ]JaHUC B TCUCHHUE HEICIH.
MakcumanbHbIi 0asmr 3a /I3 — 4 6aia.
Kaxast BepHO pellieHHas 3aj1aua
orieHnBaeTcs B 2 6amia. Eciu xox
pEIIIeHNs 3a]]a4l BEPEH, HO €CTh
HCTOYHOCTHU B pacyCTC NN
HE3HAYHMTEIbHAs OIIMOKA, OIICHKA 3a/1a4H
— 1 Oasyut; HEBEpHO pelIeHHas 3a/1a4a Uiu
3aada oTcyTcTByeT — 0 OasioB.

3a4CT

Texymui
KOHTPOJIb

I3 « Xumuueckoe
paBHOBECHE»

Ha npakTrueckoM 3aHATHH IIOCIIE
OCBOEHUS ITPOUICHHON TEMBI CTYIEHTY
BBIZIaeTCs AoMamtHee 3aaanue (/13)

WHIWBUAYAJBHO IO BApUaHTaM B

3aUCT




COOTBETCTBUH C €0 HOMEPOM B CIIHCKE
rpynmbl. Kaxkioe 3aaHue COIepKuT JIBe
3agaui. CTY/IEHT JJOJDKEH BBITIOJHUTD U
CIaTh 33J]JaHUC B TCUCHHUE HEICIH.
MakcumanbHbIN 0ast 3a /I3 — 4 6ara.
Kaxaas BepHO pelieHHas 3aj1aua
onieHnBaeTcs B 2 0aiia. Ecim xox
[pEIICHHS 3aJ1a9i BEPECH, HO €CTh
HETOYHOCTHU B PaCueTe UM
HEe3HAYHUTEeIbHAs ONIMOKA, OIICHKA 3a/1a4H
— 1 Gaui; HEBEpHO peIIeHHAS 3a/1a4a WK
3aa4a oTcyTcTBYeT — () GasuioB.

Texymui
KOHTPOJTb

J13 "Xumudeckas
KnHeTHKa"

Ha npakTuueckom 3aHSITHH ITOCIIe
OCBOEHUS ITPOUIEHHON TEMBI CTYECHTY
BBITAaeTCs JoMarHee 3aaanne (/13)
WHIUBUYaJIbHO IO BApUAHTAM B
COOTBETCTBUU C €T0 HOMEPOM B CITHCKE
rpynmbl. Kaxknoe 3aianue conepxuT ABe
3aa9u. CTY/ICHT JTOJDKEH BBITIOIHUTD U
cIaTh 3aJjaHUE B TEUCHHE HEJICTH.
MaxkcuManbHbIN O0amt 3a /I3 — 4 Gamna.
Kaxxias BepHO pellieHHas 3aja4ya
onieHuBaercd B 2 Oamta. Eciu xon
[pelIeHus 3a/1a4l BEPEH, HO €CTh
HETOYHOCTH B PacueTe Wiu
HE3HaYUTeIbHAas OIMOKa, OIIEHKA 3a/1a491
— 1 GaJ; HEBEpHO pelIeHHas 3a/1a4a Wik
3amada oTcyTCTBYeT — () GasioB.

3a4CT

Texymmii
KOHTPOJIb

13 "Onexrpoxumus"

Ha npakTryeckoM 3aHSITHU TIOCIIe
OCBOEHUS MTPOUJICHHON TEMBI CTYICHTY
BBIZIACTCs AoMamHee 3aaanue (/13)
WH/IMBUTyQJIEHO 110 BApHAHTaM B
COOTBETCTBUH C €T0 HOMEPOM B CIIHCKE
rpynmbl. Kaxkioe 3aanue COMEpKUT JIBE
3anaun. CTy/IeHT JOJDKEH BBIMOIHUTE U
CIaTh 33JJaHUC B TCUCHHUE HEICITH.
Kaxas BepHO pereHHas 3a/1a4a
OIICHUBAETCA B 2 OaJa.

MakcumanbHbIN 6asr 3a /I3 — 4 6ara.
Ecnu X011 pemeHus 3aa4u BEpeH, HO €CTh
HETOYHOCTH B pacyeTe WiH
HEe3HAYUTEIbHAS ONIMOKA, OIICHKA 3a/1a9H
— 1 Gauin; HEBEpHO pellleHHas 3a/1a4a Win
3aja4a oTcyTcTBYeT — () 6asuioB.

3a4CT

Texymuit
KOHTPOJIb

Ot4eTsl IO
1ab0paTOpHBIM
paboram

20

B TeueHne ceMecTpa BBITOIHSETCS 4
nmaGopaTopHBIX pPaboThl. CTYIEHT JOIKEH
BBITIOJTHATH BCE JT1a00OpaTopHbIe PabOTHI.
MakcuMabHBINA 0aslT 32 KaXKIyHo
nabopaTopHy paboTy — 5 6aioB.
OdopmiteHHBIN OTYET CAAETCS CTYACHTOM
MOCJIC €€ TIPOBE/ICHUS B yCTAHOBJICHHBIE
cpoku. O1ieHuBaeTCs KayeCTBO

o opMIIeHUsI, IPABUILHOCTh HAITUCAHUS
YpaBHEHUH peaKIIMid, pacueToB, TparKoB
U BBIBO/IOB. OOMIUit 6ayut mpu oreHKe

CKJIAJIbIBACTCA M3 CIICAYIOINUX

3a4CT




nokasareseii: paboTa cjaHa B
YCTaHOBJICHHBIE CPOKH — 1 Gai;
NpUBEICHBI ypaBHEHHS peakiuii — 1 Ga;
TIPUBE/ICHBI BCE PACUETHI, IIOCTPOCHBI
rpaduxu — 1 6ayt; BEIBOABI 000CHOBAHBI
W JIOTUYHBI — 1 6aiut; odopmiieHne
[PaboThI COOTBETCTBYET TPEOOBAaHUAM — |
6am. [Ipormyck maGopaTtopHoit paboThI
WIN OTCYTCTBHE oTyeTa - 0 6ayuios.

ITpome-
9 | 3 | xyrouHas
aTTecTarys

3auer

Ha 3auere npoucxoquT oleHUBaHUE
y4eOHOM e TeIbHOCTH 00y4aroIuXcs 1o
UCIIUIUIMHE HA OCHOBE MOJY4YEHHBIX
OILICHOK 332 KOHTPOJIbHO-PEHTHHIOBBIE
MEPOIPUSTHS TEKYIIEro KoHTpois. K
3a4eTy JI0MYyCKAIOTCs CTYACHTHI, C/IaBLINeE
BCe AomarrHue 3ananus ([13) u
0(QOpPMUBIIIHE OTYETHI IO BCEM
maboparopHbIM paboTtam. Eciiu HTOroBBbIi
pedTHHr MeHbIe 60%, CTYIEHT MOXKET
YAYUIIUTb €r0, PO KOHTPOJIbHOE
MEpOIIPUATHE HAa TPOMEKYTOUHON
aTTeCTAllUU, KOTOPOE HE SBISAETCS
00s13aTELHBIM IS BCEX.

B 6unere 5 3ananmii. Kaxxnoe BepHo
BBIMIOJTHEHHOE 3aJ[aHKE OIIEHUBAeTCs B 1
6au1. Eciu BBITIONIHEHA BEPHO YacTh
3aJjaHusA, OHO olleHuBaeTcs B 0,5 Oayia.
HesepHo BbinoiaHeHHOE 3a1aHue — 0
6asoB. Ecnu HaOpaHHBIN cyMMapHBIT
0a1 oT 3 10 5, To OH J00aBIsIETCS K
MTOTOBOMY PEUTHHTY CTyAeHTa. Eciun
cyMMa HaOpaHHBIX 0aJUIOB 2,5 U MEHBIIIE,
TO pe3yJbTaT HE 3aCYUTHIBAETCSI.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
MPOMEKYTOUHON
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

KoHnTponpHOE MEpOIIpUATHE IPOMEKYTOYHON aTTECTALUU
IPOBOAUTCS BO BpeMs 3adeTa. CTyAeHT nosrydaeT Omier ¢ 5

B cooTBeTcTBHM C

3a4er 3a/laHusIMU U3 Pa3HbIX TeM Kypca. CtyneHty naercs 45 muHyT |0m. 2.5, 2.6
Ha TIOATOTOBKY OTBETOB. 3aT€M CTYJAEHT 03By4nBaeT cBou  |[lonoxenus
OTBETHI.
6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB
K p 5 Noe KM
OMITETEHINU €3yJbTaThl 00yUeHuUs
Y Y 123J4fs[6[7[s]o
T1K-3 3HaAET: SKCIEPUMEHTAIbHBIE METOANKH HCCIIE0BAaHUS CBOMCTB BEIIIECTB A
MeerT: TaTh KTHBaMU U pU MU /17151 IPOBEACHUS
K3 'YMmeeT: paboTarth ¢ pea a pubopamMu 1St IpOBEIE n AN
DKCIIEPUMEHTA
[1K-3 lmeeT npakTHYeCKH ONbIT: 00pab0TKH HKCIIEPUMEHTATIBHBIX JaHHBIX + HH




K-6 3HaeT: pu3nUecKue U GU3NKO-XUMHUECKUE METObI U HHCTPYMEHTAIBHOE |, IAAANARE
oOecrieyeHne AJ1s UCCIeJOBaHUs BEIECTB U MaTepHaIbHbIX 00bEKTOB
[1K-6 'YMeeT: BBIIOIHAT TEPMOJANHAMUYECKNAE U KHHETHYECKHE PAaCUEThI HHHHHA
[1K-6 MMeeT NpakTUYECKUI OMBIT: TPOBENCHMS POCTHIX IKCIIEPUMEHTOB + HHH
TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

ITeyaTHas yuyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa.:

1. Kyzsuenos, 0. C. ®usnyeckast xumus Yueb. mocodue s MeTaJTypr.
cnenquanbHocTell By30B IOVYpI'Y. - Yensiounck: U3narensctBo FOVYpI'Y, 1998. -
343,[1] c. un.

2. Crpombepr, A. I. ®usnueckas xumus TekcT y4ded. uisi By30B 110 XHM.
cnenuasbHOCTIM A. I. CtpoMOepr, 1. I1. Cemuenko ; mog pen. A. I. CtpombGepra. -
6-e u3m., crep. - M.: Beicas mkona, 2006. - 526, [1] c. un.

6) OononHumenbHas IUmepamypa:

1.  Kparkuit cnpaBoyHuk pusuko-xumuueckux sennyud Coct.: H. M.
bapon, A. M. [Tonomapesa, A. A. Pasnens, 3. H. Tumodeena; [lox pen. A. A.
PaBnens, A. M. IlonomapeBoi. - 10-e uzn., uctp. u gor. - CI16.: iBan ®enopos,
2003. - 237,[1] c. nn.

2.  Kysueuos, 0. C. ®uznueckas xumus Tekct Y. 1 Tepmoxumus,
XUMUYECKOE paBHOBeCHE, XuMHUUecKasi knHeTruka yueb. mocodbue 0. C. Ky3nenos u
ap.; FOx.-Ypan. roc. yu-T, Kad. ®us. xumus ; OYpI'Y. - Uensbunck: M3xarenscTBo
HOYpI'Y, 2007. - 86, [1] c. ui.

3. Ky3snenos, 1O. C. ®usnueckas xumus Tekcr Y. 2 da3oBbie
paBHOBECHSI, TEPMOJIMHAMUKA PACTBOPOB, AEKTpoxuMus yued. nmocobue 0. C.
Kysnenos u ap.; FOx.-Ypai. roc. yu-1, Kad. ®us. xumus ; FOYpI'Y. - UensaOunck:
N3parensctBo FOYI'Y, 2008

8) omedyecnme€eHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouuecs 6 oubnuomexe:

1. M3Bectus By3os. UepHas MeTtaiumyprus

2) Memoouueckue YKazanus 0Jis CmyoeHmos no 0C80EHUI0 OUCYUNTUHDL:

1. ®wusnueckas xumus: COOpHUK ynpakHeHn u 3a1a4 / B.. AHTOHEHKO,
H.B.T'epmantok, B.M.’Kuxapes u ap. Ilox pen. I'I. Muxaiinosa. — Yensounck: 13a.
uentp IOVYpl'Y, 2013. — 445 c.

2. Meronuueckue mocoOust ik CaMOCTOSITEIbHON pabOThI CTYJICHTA.
[tun, C. B. ®usnueckas xumus. Tepmoxumus [Tekct] yueb. mocodue k 1ad.
paboram s ¢puz.-metamutypr. pak. C. B. ltun ; FOx.-Ypan. roc. yu-1, Kad. dus.
xumus ; FOYpI'Y. - Uensbunck: Uznarensckuit Hentp OYpI'Y, 2014. - 39 c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:

1. ®usuyeckas xumus: COOPHUK yrnpakHeHu 1 3a1a4 / B.1.AHTOHEHKO,
H.B.TI'epmantok, B.M.XKuxapes u ap. [lox pen. I'I. Muxaiinosa. — Yens6unck: 13a.
ueHtp FOVYpl'Y, 2013. — 445 c.




2.

MeTtoauueckue nmocoous st CaMOCTOSITEIbHON pabOThI CTyACHTA.
[tun, C. B. ®uznueckas xumus. Tepmoxumus [ Tekct] yued. mocobue k nab.
paboram it pus.-meramrypr. ¢pak. C. B. ltun ; FOx.-Ypan. roc. yu-t, Kad. ®us.
xumus ; FOYpI'Y. - Uensounck: U3narensckuii LHentp OYpI'Y, 2014. - 39 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
No HHTg)Igypr wii?;% ?H]:)ﬁ bubnuorpaduyeckoe onrcanue
bopme
gfg;ig 2;{;1}(1)2;51 dusnueckas Xumus : yaeoHoe nocodue / mox pemaxiueii b. C.
1 OcHoBHas crCTeMa boxmretina. — Mocksa : MUCHUC, 2004. — 81 ¢. — Tekcr :
nmuTepaTypa S 1ATeIIECTE QIIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOMMOTEeUHAsl CUCTEMA. —
Haib URL.: https://e.lanbook.com/book/116474
S EKTPOHHO- Oduznyeckas xumus. [IpuMeHeHne pacdeTHBIX METOJIOB B
o 6JII/II(;T6‘-IHa$I XUMUYECKON TepMOMHAMUKe : yueOHoe nocodue / O. H.
) JlonmomHUTEIbHAS cHCTeMA baxupesa, M. M. Cokonosa, JI. C. I1an, H. b. Xonsmes. —
nTeparypa B ATeNLCTE [Tepms : ITTHUITY, 2008. — 220 c. — ISBN 978-5-398-00045-0.
Hallln, — TekcT : aneKkTpoHHbIH // JIaHb : 3neKTpOHHO-ONbIoTe HAs
cuctema. — URL: https://e.lanbook.com/book/160956

[TepedyeHs KCIOIB3yEMOTO MIPOTPAMMHOTO 00ECIICUCHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpI'Y (HIVY)"-ITopran "Dnexrponnsiit OYplI'Y"
(https://edu.susu.ru)(6eccpouno)

[Tepeyens ncnoab3yeMbIXx NpodeccruoHanbHbIX 0a3 JTaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)
2. -Uudopmarnmonnsie pecypest OI'Y OUIIC(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecneyeHue AUCIHUIIINHBI

OcHoBHOE 000pyIOBaHNE, CTCH/IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,

CCMHUHAPLI

Bup 3ansruit aJ;f; IPEAyCTaHOBJIEHHOE IPOrpaMMHOE 0OecIeueHHe, UCTI0NIb3yeMOe JUIs
pa3IMYHbIX BUJOB 3aHATHI
314
Jlexuun (1) KommbroTep, mpoeKTop
Criennanu3upoBaHHas J1abopaTopus ISl MPOBEIEHUs 1a00paTOPHBIX 3aHATHIH ¢
JlaGoparopHuble |333 |ycTaHOBKaMH , IpUOOpPaMHU U peakTUBaMHU, 000PyJOBaHHbIE MAHOMETPAMH,
3aHATUA (1) [BaxyyMHBIMH HacocaMH, JEKTPOJIaMu cpaBHEHUs, poTokonopumerpom KOK —
3KM; meitkepom.
HI;ZI;TSIT;CEHG 414 [YueOHble HamIAIHBIE TOCOOMS: epuonnyeckas cuctema /.M. Menneneena,
(1) |psin HanmpspkeHU MeTanIoB, TablIKIla PACTBOPUMOCTH COJIEH.




