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1 Ilesin ocBOEHUA M CLUIIIMHBI

HEJ'II::IO OCBO€HMA OUCIUIIIMHBI «®u3nueckass XUMUSI» SIBSETCS: AOCTHX>XeHre BO3MOXXHOCTHU
OITMCBIBATH BPEMEHHOﬁ X004 XHUMHUYeCKHX (I)I/IBI/IKO-XI/IMI/I‘-IECKI/IX mponeccoB Ha OCHOBe
HNCXOAHBIX CBOICTB CHCTEM U BellleCTB KMX COCTaB/IAKOIIHKX, d TaKXKe KOHEeUHbIN pe3y/bTaT
COOTBETCTBYIOIHUX TIPOLIECCOB.

2 MecTo JUCHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKHU
OakanaBpa

MucuurmHa«Pusndeckas XUMHUSI»BXOAWUT B 6a30Byr0 uacTh 6/10ka 1 obpa3oBaTesibHOM
TIPOTPaMMBI.
[nst w3ydyeHus: OUCLMIUIMHBI «Du3ndeckasi XUMUs» HeoOXOAWUMBbI 3HaHUS (yMeHwus,
B/a/leHNs1), CQOpPMUPOBaHHbIe B pe3y/ibTaTe U3yueHUs TaKUX JUCLIUTIIMH Kak:
b1.b.8 «®usuka»,
b1.b.11 «Xumus»,
Bb1.b.7 «MaremaTuka».
3HaHUS YMeHUs W HaBbIKH, TIOJy4YeHHble MPU W3yYeHUHM AAHHOW JUCLIMIUIUHBIL, OynyT
HeoOXO0AMMBI TIPH U3yUeHUH ICLATUIAHBI
b51.B.04 ®notaijoHHbIN MeTo/ oboraiieHus..

3 KomniereHnuu odyuaromierocs, (popmupyemMsie B pe3y/ibTaTe 0CBOEHHA
AMCLIMIUITAHBI (MO/YJ/IsI) H IVIAHUPYyeMble pe3y/IbTaThl 00yueHust

B pe3ynbraTe 0CBOEHUS JUCIUIIIMHBI « DU3UUeCKasi XUMUs» 00yUaroIuics [0/DKeH
o0/1a/1aTh C/IeYIOIIMMA KOMIIETeHLIUSMU:

CTpyKTypHBIH 3/1eMeHT

ypOBEHb 0CBOeHUuA KOMHETGHL[I/Iﬁ
KOMIIeTeHINK

OK-1 -cioco0HOCTBIO K a0CTPAaKTHOMY MBILIJIEHHIO, aHA/TU3Y, CHHTEe3y

3HaTb OCHOBHBI€ TTOHSITUSI U 3aKOHBI (M3UUYECKOU XUMUU

YmeTs: orpe/ie/isiTh TepMOIMHAaMUYeCcKre XapaKTepUCTUKN XUMUUeCKHX
peakLui

Bnagets: MeTOZ,aMM MpeiCKa3aHus MPOTeKaH!s1 BO3MOXXHBIX XUMUUeCKUX
peakLyi

OIIK-4 - roTOBHOCTBIO C eCTeCTBeHHOHAYYHbIX MO3ULIMI OI[eHHBATh CTPOeHHUe,
XUMHUYeCKHH U MUHePa/IbHbIN COCTaB 3eMHOM KOPbI MIPU pelleHUuH 3a/au 1o
PalMoHA/ILHOMY M KOMIIJIEKCHOMY OCBOEHHIO re0peCypCHOr0 NoTeHMaa HeAp

3HaThb OCHOBHbIe  TapaMmeTpbl TpOBefileHUs]  (PU3UKO-XUMUUYECKUX
1CCJIe/JOBaHMI

YMeTh: BbIOpaTh  TapaMeTpbl  TPOBeJeHUs  (PU3UKO-XUMHUYECKUX
HCCIIeIOBaHUM

BrageTs: HaBbIKaMU MPOBeZieHUsI PU3NKO-XUMUUEeCKUX UCC/IeJOBaHUM




4 CTpyKTypa 4 cojep>XaHue JUCLUIIMHbI

OO011jasi TPYJ0EMKOCTb AUCIMIUIMHBI COCTaB/sieT _3_ 3aueTHBIX efuHul] _ 108__ akag.

Y4acoB, B TOM 4uc/e:

- KOHTaKTHas pabora —_55,9_ aka/|. uacos:

— ayZuTOpHas — __54__ aka/l. yacos;
— BHeayJMTOpHas — 1,9__ akaj. yacos
— camocTosiTesibHast pabota — 52,1 akaj. 4acos.
AyputopHas )
KOHTaKTHasi | & § dopma 3
e paboTa E & Bun TeKyIlero aH E
Pa3nen/ TeMa 9| (B akap. vacax)| o § CaMOCTOATeNbH|  KOHTPO/s EEx
JVCLIUT/IMHBI > <le w5 ow § ° o yCreBaeMoCTH U EE E
Ol g §E E E 8| paboTbl  |mpoMexyTouHoH | 2 & =
& © Iis T 2 5 aTTecTaluu £ X
Bl g o /7an| O ch §
IIpesmer u MmetoppL| 5| 7 | 5/2 - |15 [ToaroroBka k|/IaboparopHast |OK-1-—
MOHATUS W 3afiauud smaboparopHo- |pabora Nel, 3yB,
¢busnyeckoil  XUMHUHU NpaKTU4eCcKoM |ycTHbIM onpoc  |OITK-4
XuMuryeckas y 3aQHATHUIO - 3yB
TepMO/ITUHAMUKA. Nel, pabota c
3aKOHBI oubmmorpadu
TepPMO/JUHAMUKH. YeCKUM
MaTepuaaamMH
XuMHUueckoe us|7| - - |15 pabota c|yctHbli onpoc  |OK-1 —
(da3zoBoe paBHOBECHE oubmorpadu 3yB,
YeCKUM OIIK-4
MaTepuaaamMH - 3yB
TepmoanHamuueckass | 5| 7 | 8/2 - |10 [MoaroroBka k|/IaboparopHast |OK-1-—
TeOpHsi PACTBOPOB sabopaTropHoM |paboTa Ne2, 3yB,
y 3aHATUIO | yCTHBIN orpoc  |OITK-4
Neo2, pabota c - 3yB
6ubnuorpadu
YeCcKUM
MaTepraaamMH
[ToBepXHOCTHBIE 5 |15| 5/2 - 12,1 |[TogrotoBka k|J/IaboparopHasi |[OK-1-—
SIBJIEHUSI. naboparopHoMm |paboTa Ne3, 3yB,
y 3aHATUIO | yCTHBIM omnpoc, |OITK-4
Ne3, pabora c|cmaua PT'P Nel |- 3yB
ouborpadu |«AmcopOrs»,
YeCcKuM KOHTPOJIbHaA
MaTepHasiamMH, |paboTa
BBITIO/THEHHE
PI'P Nel
«Apcopbrim»,
MOJTOTOBKAa K
KOHTPOJIbHOM
paboTe
HTroro 3a cemecTp 5(36/18/6| - |[52,1 3ayeTt
HToro mo 51(36/18/6| - |52,1 3auer
AMCIUIUIMHE




5 O6pa3oBareibHble ¥ HH(POPMALIMOHHBIE TEXHO/IOTHH

OO6pa3oBare/ibHbIe TEXHOJIOTUM — 3TO 1[eJIOCTHAasi MO/ie/lb 00pa30BaTe/TbHOTO MPOLiecca,
CUCTEMHO OTIpeJie/isiioljasi CTPYKTYpY U COJiep>KaHWe AeATelbHOCTH 00ernx CTOPOH 3TOro
nporiecca (TiperiojiaBatesii M CTyJleHTa), WUMeEOIIasl I[eJIbl0 JIOCTWKEeHWe TUIaHUPYeMBbIX
pe3y/sibTaToB C TIOMpPaBKOW Ha WHAWBU/yajbHble OCOOEHHOCTH €ro y4YaCTHUKOB.
TexXHOMOrMYHOCTh yueOHOTrO Tpoljecca COCTOUT B TOM, UTOOBI cAesaTh yueOHBIH TpoLiecc
TIO/THOCTBIO YTIPABJISIEMbIM.

OCHOBHBIMU ~ TIpU3HAKaMU 00pa30BaTebHON TEXHOJOTHM B ee COBPEMEHHOM
TIOHUMAaHWU SIBJISTFOTCST:

— JleTaJbHOe OIMUCcaHre 00pa3oBaTebHBIX 1]eJiel;

— TI03TarHOe onucaHve (TIPOEKTHPOBaHWE) CIOCOOOB  AOCTYDKEHWS — 3aJaHHBIX
pe3y/bTaToB-Liesel;

— WCIOJb30BaHWe 00paTHOM CBSI3W C 1Ie/Ibl0  KOPPEKTUPOBKM 00pa3oBaTebHOTO
TIpoIiecca;

— rapaHTUPOBAHHOCTb JIOCTUTAeMbIX Pe3y/IbTaTOB;

— BOCITPOM3BO/IMMOCTb 00pa30BaTe/IbHOTO TIpoIiecca BHE 3aBUCUMOCTH OT MacCTepCTBa
TIperiofiaBaTerisi;

— ONTUMA/IbHOCTD 3aTPauMBaeMbIX PeCYPCOB U YCHIIUH.

Peanu3aliisi KOMITETEHTHOCTHOTO TOAXOJ@ TIpeJyCMaTpUBaeT WCIIO/Ib30BaHUE B
yueOHOM TIpoIiecce aKTUBHBIX M UHTEPAKTHBHBIX (DOPM TPOBe/IeHHUsT 3aHATUN B COUETaHUU C
BHeayIUTOpHOM paboTol C Lie/ibio (OpMUPOBaHUS M Pa3BUTHUS MPOGECCHOHATBLHBIX HaBBIKOB
1. TpaaunuoHHBbIe o00pa3oBaTe/bHbIE TEXHO/IOTMU OPUEHTHUDPYIOTCS Ha OpraHU3allyio
oOpa3oBaTesbHOTO  MpOLecca, TPeAToJararolly0 MpSIMYH TPAHCIALMIO 3HAaHWUK  OT
mperofiaBaTesii K CTy/eHTy  (TIPEMMYI[eCTBEHHO Ha  OCHOBe  OOBSICHUTETHHO-
WITFOCTPAaTUBHBIX METO/IOB 00yueHus1). YueOHasi AeATe/NbHOCTb CTy/leHTa HOCHUT B TaKUX
YCJIOBUSIX, KaK MPABUJIO, PETIPOIYKTUBHBIN XapaKTep.

@®opMbI YueOHbIX 3aHATHI C UCII0/1b30BaHUEM TPA/JUIIMOHHBIX TeXHOJ/IOTHIA:

VHdopmalioHHasi  JIeKI[Usl —  TIOC/IefloBaTe/IbHOE — W3/IOKEHWe  MaTephajia B
JUCLIUITMHAPHOW JIOTHKE, OCYIIECTB/ISIEMOE TPEUMYIIIeCTBEHHO BepOa/bHBIMU CpPe/ICTBAMHU
(MoHoJIOT TIpernoziaBaTerisi).

JlaboparopHasi paboTta — opraHu3aius yueOHol paboThl C pealTbHBIMHA MaTePUATbHBIMU
1 MHGOPMAIIMOHHLIMU 00BbEeKTaMH, SKCTiepUMeHTalbHasi paboTa C aHA/IOTOBBIMHM MO/Ie/ISIMU
peasbHbIX 00BEKTOB.

6 YueOHO-MeTOAMYECKOE 00ecTieyeHHe CaMOCTOSITe/TbHOUH PadoThl 00yYarIIUXCsl

ITepeuenb nabopamopHbix pabom

1. OrnpeneneHrie MHTErPaJbHOM TEIJIOTHI pACTBOPEHUS COTU
2. Tpertuit KOMITIOHEHT

3. Apcopbuus
PI'P Nel1 «IIOBEPXHOCTHBIE AB/IEHU S »
O®OPMYJ/IMPOBKA 3AJAHUA
ITpu agcopbium HekoTopod Kuc/IoTel W3 200 My BOJAHOTO pacTBOpa 3TOW KHUC/IOTHI
pa3s/IMUHbIX MCXOAHLIX KOHIeHTpaimii C°% (komoHka 3-6, Ta6/1.2.) Ha 4r aKTMBMPOBAHHOTO

YISl KOHI[EHTpAlUsl KHUCJOThI yMeHbllaeTcss o 3HaueHuid C; (kosoHku 7-10, Tabm.2.).
YCTaHOBUTh, KaKUM W3 a/ICOPOI[MOHHBIX ypaBHeHU#: @DpeiHammuxa umu JI3HrMropa,



OTMCBHIBAETCS TIPOLIeCC aZicopOLvm.

HallTu KOHCTaHTBI B COOTBETCTBYIOLL|EM YpaBHEHMM, a TakKXe DPaBHOBECHYIO
KOHLIeHTpaluto pactBopa (Cs) Mpy TakoOM >Xe TeMIlepaType, eC/IM WCXOJHas KOHLIeHTpaLus
KUCIOTBI 6b11a C%= ... Mosb/aM® (KooHKa 11 Ta6s1.2.), a macca agcopbenTa 4r.

Konmposabnas paboma (eapuanm 1)

1.Kakoe cyxzeHue npaBUIbHO:

la)xuMHueckasi TEPMO/IMHAMHKA U3yJaeT 3aKOHbI MPOTEeKAaHUSI XUMHUECKUX Peakiui BO
BpeMeHU;

2a) XxuMUYecKasi TepMOIMHaMKKa U3yvaeT MpeBpalljeHue XMMHUYeCKOW SHepruu B Ipyrue
BU/IBI?

a) BepHo TosbKO cyxzeHue la. 6) BepHo TosbKO Cy)XJeHue 2a.

B) BepHbl 00a cyxzaeHus.. r) Oba cykeH!s] HeBepHBbI.

2. I1epBblii 3aKOH TePMOAMHAMUKHN (OPMYJIUPYETCs Tak:

a)TeruioTa Mo/jBe/leHHasi K CUCTeMe PaBHa CyMMe M3MeHeHUs] BHyTpeHHel SHepruu U
COBepILeHHOM paboThI.

0) n300apHbIN WM U30XOPHBIN TETUIOBOM 3PQeKT peakiuy He 3aBUCHUT OT ee
TIPOMEXKYTOUHBIX CTaZIui, a OTpe/iesisieTCsl Wb HauabHbIM ¥ KOHEUHBIM COCTOSTHUEM
CUCTEMBI.

B) B M30/IMPOBAaHHOM CHCTeMe CaMOIIPOM3BOJIbHBIE TIPOLIeCChI TTPOTEKAIOT B CTOPOHY
yBeJIMUeHUs SHTPOIHH.

I') CKOPOCTh peakL[iM MpOIopLMoHa/bHa KOHIIEHTPALIMK peareHTOoB.

3. CranziaptHas 3HTanbuUs 00pa3oBanusiP,0sCO0TBETCTBYeET SHTABINN PeAKLIH:

a) 2P +5/2 Oz = P205 B) P +5/4 02:1/2 P205
6)4P+502:2P205F)P205:2P+5/202

4. Haiinure AH%gspeakiuu H, + Cl, = 2 HCI, ecii nipu Toit ke temmnepatype A HC yc = -92,3
K/>K/MOJIb:

a) +92,3 x[Ix; B) +184,6 x/Ix; 6) —92,3 k/[x; r) -184,6 xIIx.
5.KakoBO COOTHOILIEHHEe MeX/ly SHTPOIIMel OZHOr0 BelljeCTBa HaXO/AIerocsi B pasHOM
arperaTHOM COCTOSIHUU:

a) STB =Sk = Sra3

6) STB<S)K <Sras

B) STB>S)K >Sras

6. YKakuTe ciencTBue 3aKoHa ['ecca:

a) AH =AU + PAV.

0) c TeruioBbIMM 3 deKTaMU peakiuii CyieflyeT BBITIONHSTE Te e anrebpanueckue J1eNCTBYS,
YTO ¥ C YPaBHEHUSIMU ITUX PeaKI[Uil.

B) TeryioBoM 3¢ (eKT peaki[uu He 3aBUCUT OT MyTH MpoLiecca, a orpe/enseTcs HayalbHbIM U
KOHEUHBIM COCTOSIHUSIMU CHCTEMBI.

T) ASusoncucrems= 0.

7. ®U3MUeCKU CMbIC/I BTOPOTO 3aKOHAa TePMO/JMHAMUKH 3aK/IF0UaeTCs B C/IeYIOLLeM:

a) B U30JIMPOBAaHHOM CHUCTeMe CaMOBOJIBHO MPOTeKatoT MPOLIeCChl C yMEeHbIIIeHUeM SHTPOIHH.
0) B M30/TMPOBAHHOM CHUCTEME CAMOBOJILHO TIPOTEKAIOT TPOLIeCChI C YBeTMYeHHeM SHTPOTHH.
B) B U30JIMPOBaHHOU CHCTeMe CaMOBOJIbHO MPOTEKAIOT MPOLIECCHI C YBeJTMUeHneM
SHTAJIBITUU.

') B U30JIMPOBAHHOM CUCTEMe CaMOBOJIBHO MPOTEKalOT MPOLIECChl C yMeHbIIIeHueM



Oecriopsiaka.
8. YKaxuTe TepMOJAMHAMUUYECKOe YCJIOBHE COCTOSTHUSI PAaBHOBECHSI PeAKIMU TIPH

MOCTOAHHBIX TeMII€EPAType U AdBJI€HHUN!

a) AH = 0; 6) AS =0;8) AG= 0; r) AU =0.

9. 3meHeHue sHeprun ['n66ca ornvceiBaeTcs ypaBHeHueM AG = AH - TAS. Bo3MoxxHO /i1
CaMOIIPOU3BOJIbHOE NTPOTeKAHNEe 3K30TePMUYECKOU peakliiy, B KOTOPOM SHTPOIHS
BO3pacraet?

a) Peakiust He BO3MO)KHA TIpH JIFOOBIX TeMITepaTypax.

6) Peakuysi BO3MOXKHA TpH JIFOOBIX TeMIIepaTypax.

B) Peakijusi BO3MO’)KHa TOJIbKO TP BBICOKMX TeMIlepaTypax.

r) Peakiysi He BO3MOJKHa NPY HU3KUX TemrepaTypax.

10. 3agaua
Onpegenre suTpormio 15r Cl, npu temmeparype 625°C u  gaBienun 35,5kI1a. [JaHHbIe,
HeoOXo/lMbIe [i7IsI pacyeTa (cTaHAAPTHYIO SHTPOIUIO, 3aBUCMMOCTb TEIJIOEMKOCTH OT

TeMIlepaTyphl) B3siTh U3 cripaBouHuKa. Cuntate Cl, peansHbIM — ra3oMm.
Cnucok eonpocoe 0151 npogedeHus 3a4ema no oucyunauHe «Pusuyeckas Xumus»

OcHOBHbBIE TIOHATUS TepMOAMHAMUKHU. Turnbl cucrteM. ['a3bl U rasoBble CMeCH.
WpeanbHble M peanbHble rasbl, ypaBHeHHUS COCTOSIHUSA. [lepBblli 3aKOH TepMOJWHAMMKHU.
[TousaTHe 0 TeruioBoM 3ddeKTe, TEMIOThI 00pa30BaHMs], TOPEHHs, PAaCTBOpPeHUs, (a30BbIX
ripeBpaitieHui. 3akoH ['ecca. PacueTsl no 3akoHy ['ecca. BivsiHve TeMniepaTypbl Ha TeTJIOBOU
3¢ dext. 3akoH Kupxroda. PacueTbl TemnoBbix 3(QQeKkToB 1Mo 3akoHy Kupxroda. Bropoit
3aKOH TepMoAvWHaMHMKH. TepmoguHaMuueckue (YHKLWH, XUMAYeCKU TIOTeHLUasn, oOIve
yCroBusi paBHOBecusi cucteM. OHeprus ['nbb6ca u sHeprust ['esbMrosbija Kak KpUTepHH,
ornpejendrole HarpaBjleHWe W TIpejen IPOTeKaHUsl IPOLIeCCOB B HEU30/IMPOBaHHBIX
CUCTeMax.

[Tonstie o0 (a30BOM paBHOBECHM, OCHOBHBIE OrpeziesieHus1 (pa30BOr0 PaBHOBECHS.
[TpaBuno a3 I'mbbca, ero mpumeHenue. da3oBoe paBHOBeCHEe B OJHOKOMITOHEHTHBIX
cuctemMax. YpaBHeHUe Knay3uyca-KnaneiipoHa, pacueTbl OCHOBaHHbIE Ha TOM yPaBHEHUHU.

Ycnosus XUMHYECKOI 0 paBHOBeCHS. 3aKoH JeNCTBYIOLINX Macc
(TepmopyHamMuueckuii). KoHcTaHTa XMMHAYECKOro paBHOBeCHs. BU/Ibl KOHCTaHT paBHOBECHS.
PaBHOBecust B reTeporeHHbIX cucTemax. BimsiHue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
HampaBnieHve peakiiii B 3aKpbITbIX CHCTeMaXx. Y paBHeHHe HM30TepPMbl XMMUYECKOW peakluu
Bant-T'odda, ee mpakThyeckue TPUIOKEHHs. YpaBHeHHe W300apbl-M30X0phl PeakIvH.
Mertopbl pacuera KOHCTaHTbl paBHOBecus. CMmellleHKWe MOJBWXKHOIO paBHOBecus. IIpaBuio
Jle-IllaTenve, ero mnpakTAuYeCckoe TMpuUMeHeHWe. BivgHue [JaB/ieHUsT Ha I10JI0KeHue
paBHOBECHS].

Ormpenenenvie ToHATHSL “pacTBOp”. CrocoObI BBIP@)KEHHWSI COCTaBa PacTBOPOB.

Bnusinue pa3nmuuHbIX (PAKTOPOB Ha pacTBOPUMOCTb. MoJiend pacTBOPOB: H/easbHbIe
(coBepuieHHbIe) ¥ OecKOHeyHO pa30aB/ieHHbIE pacCTBOPBI, WX OTIWYME OT peajbHBIX
pacTBOpOB. 3aKoHbl Paysns u ['enpu. IlapuyanbHble MOJISIpHBIE Be/IMUYUHBI, UX Olpe/iesieHue.
CgoticTBa pa30aB/ieHHBIX PacTBOPOB He 3/IeKTPOAMTOB. [laBreHWe rapa HaJ PacTBOPOM,
TeMIlepaTypa KUIeHUs! U 3aMep3aHusl.
OCHOBHBIE TIOHSTHSI XUMHUYECKOW KHHETUKH. CriocoObl ompesiesieHuss CKOPOCTH PeaKL|H.
dopmanbHasi KWHETHMKAa TOMOTeHHBIX peaklUWd. 3akoH JeWCTByroIMXx wmacc. Ilopsigku
peakLi U UX MOJIEKYJIIPHOCTb. Peakiiy repBoro, BTOPOro M N-ro nopsiakoB. Kunetnueckue
ypaBHeHHUs1 [/l peakLyMd pas3iuuHbIX TopsakoB. [lepuog mosynpeBpaieHus. KoHcraHTa
CKOPOCTU peakl|iy, ee CBOMCTBA, pasMepPHOCTHM M ompeferneHus. MeTogpl onpezesneHus
TIOpsi/IKa peakLyy.



[ToBepXHOCTHOE HaTsHKEHHe, MeToAbl €ero usMepeHus. AcopOLus, OCHOBHbIE
TI0JI0YKeHUsI ¥ YPaBHeHUsI a/icopOLun.

7 OI_[(EHO‘-IHLIQ CpeaCTBa AJis MIPpOBeACHUA l'lpOME)KyTO‘-IHOﬁ aTTeCTAllu1

a) Ilnanupyemble pe3ybTaThl 00ydYeHNs ¥ OLleHOUHbIe CPeJCTBA AJ/IsA MPOBe/ieHHs
NMPOMEe)XYTOUHOM aTTeCcTal[uu:

CTpyKTypHBI
TPYKTYD [Inanupyemsbie
i 3/1eMeHT OrieHOuUHBIe Cpe/CTBa
pe3y/bTaThl 00yUeHust
KOMITeTeHLIUH

OK-1 -cnioco0HOCTBIO K a0CTPAaKTHOMY MBILIJIEHHIO, aHA/TU3Y, CHHTEe3y

3HaThb OCHOBHbIe TOHATHUA U | OCHOBHble TOHATUA TepMOJWMHAMUKHU. THIbI
3aKOHbl  (u3nueckoil | cucteM. ['a3bl U rasoBble cmecd. VaeanbHble U
XUMHUU peasbHble rasbl, ypaBHeHUs COCTOsIHUSA. IlepBbld

3aKOH TepMoAMHaMUKU. [loHATHE O TerioBOM
3pdekTe, TerioThl  00pa3oBaHUs, T'OpeHUs,
pacTtBopeHMs], (a30BbIX IpeBpalljeHUHd. 3aKoH
l'ecca. Pacuetsl 1o 3akoHy I'ecca. BiusiHue
TemrepaTypbl Ha TeryioBoM 3(QeKkT. 3akoH
Kupxroda. PacueTbl TemioBbix 3(¢¢deKToB Mo
3aKOHY Kupxroda. Bropoii 3aKOH
TepMOJAUHAMUKU. TepmoyHamMuueckue (QyHKLIUH,
XUMWYEeCKUH  TIOTeHIMan,  ofIue  yCIoBUS
paBHOBecHsi cucTeM. JHeprus ['ubbca u 3Heprus
lenpMmronblla  Kak KpUTepHUH, OMpefesisolye
HaripaB/ieHue U Tpejesl MpOoTeKaHusl INpPOLIeCCOB B
HEeN30/IMPOBAaHHBIX CUCTeMaXx.

[TonatTne o  as3oBOM  paBHOBeECHH,
OCHOBHbIE OIpe/iesieHUss (pa30BOT0 PaBHOBECHSI.
[TpaBwio ¢a3 I'nb6ca, ero nmpumeHeHue. ®a3oBoe
paBHOBeCHe B OJHOKOMIIOHEHTHBIX CHCTeMax.
YpaBHenve Kiay3uyca-KnarelipoHa, pacueTsl
OCHOBaHHbIe Ha 3TOM YpaBHEHUH.

YcnoBusi XMMHUYECKOro paBHOBeCHsl. 3aKOH
JeUCTBYIOLIUX  MacC  (TepMOAMHAMUYECKHH).
KoHcraHTa XMMHuecKoro paBHOBecusl. Bujpl
KOHCTaHT paBHOBECHSI. PaBHOBecus B
reTeporeHHbIX CUCTeMax. BivsiHWe TemriepaTypel
Ha KOHCTaHTy paBHOBecus. HarpaBieHve peakuyi
B 3aKpbITBIX CHUCTeMax. YpaBHEHUEe W30TepMbl
XUMUUeCKON peakiuu Baur-T'odda, ee
MpaKTHYeCcKue TPUIoKeHUs. Y paBHeHHe U300aphl-
M30X0pbl peakluu. MeTozpl pacyeTa KOHCTaHTBI
paBHOBecusl. CMelljeHye MT0BUKHOTO paBHOBeCHs.
[IpaBuno  Jle-lllaTenbe, ero  IpakTU4YeCKOe
rpuMeHeHVe. BivsiHWe [aBjieHUs Ha I10JI0’KeHHe
paBHOBECHS.




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[Inanupyemsbie
pe3y/bTaThl 00yUueHust

OuleHOuHBIe CpejCTBa

Ornpepenienue TIOHATHUSA “pactBop”.

Criocobbl  BbIpaKeHHsI ~ COCTaBa  pacTBOPOB.
BusiHue pas3IMuYHBIX ¢daxTopoB Ha
pacTBOPUMOCTb. Mojenu pacTBOpOB: H/easbHble
(coBepinieHHble) U OeCcKOHeUHO pa30aB/ieHHbIE
pacTBOpbI, UX OT/IMYKe OT peasibHbIX PacTBOPOB.
3akonbl Payna u I'enpu. IlaprjuanbHble MOJISIpHbIE
BeJINUMHBI, 1504 orpejeneHue. CaoticTBa
pa30aB/ieHHBIX PAaCTBOPOB He  3JIeKTPOJIUTOB.
[aBneHue mapa Haj pacTBOPOM, TeMIlepaTypa
KWUITeHYs] ¥ 3aMep3aHusl.
OcHOBHble TIOHATHSI XUMHUECKONW KHUHETHKHU.
CriocoObl  ompesieieHWst  CKOPOCTA  PeakIWu.
dopmanbHasi KWHETMKA TOMOTEHHBIX peakLUH.
3akoH geucTByroux macc. [Topsiaky peakumii u
HX MOJIeKYJIIPHOCTb. Peakijuu neporo, BTOporo u
N-ro MNopskoB. KuHeTHueckue ypaBHeHUS [Jis
peakuuii  pa3nuMuHbIXx ~ mopsiAkoB.  Ilepuof
T0JIyTIpeBpallleHusl. KoncraHTa CKOpPOCTH
peakiuy, ee  CBOMCTBA, pa3MepHOCTH U
orpeziesieHusi. MeTtozbl onpeziesieHUsl TOpsifKa
peaxkLyu.

[ToBepxXHOCTHOe HaTsDKeHWe, MeTO[bl ero
n3MepeHusi. AZiCOpOIMsi, OCHOBHBIE TIOJIOXKEHUSI U
ypaBHEHMUs aZicCOpPOITHH.

Ywmets

orpefiesisiTh
TepMOJUHAMUUeCKHe
XapaKTepPUCTUKU
XUMHUUECKHX peakLun

BbinosiHeHHE /abopaTopHOi padoThI
Ne1OripezeneHvie WHTerpaibHOM TEI/IOThI
PacTBOpEHUs COJH.

BbinosiHeHue j1abopaTopHoil padoThl Ne2
TpeTuit KOMIIOHEHT

Bnagetsb

MeToZaMu
Tnpe/iCKa3aHus
NIPOTeKaHHUs
BO3MO>KHBIX
XUMHYECKUX peakLun

190PMYJ/INPOBKA 3AJIAHUA PI'P

1.ITpu agcopOiK HEKOTOPOM KUCIOThI U3 200
MJI BOJHOTO PAacTBOpa 3TOM KHUCJIOThI Pa3/INUHBIX
UCXOAHbIX KOHUeHTpaumii C%  (konoHka 3-6,
Tabm.2.) Ha 4r  aKTUBHUPOBAHHOTO  YIJIA
KOHL[eHTpaLsl ~ KUC/AOTbl ~ yMeHbIIaeTcs [0
3HaueHndt G (konouku  7-10, Tabm.2.).
YcraHoBUTb,  KakKuM M3 aJCOPOLIMOHHBIX
ypaBHeHuy:  ®peinjgmmxa WM JIsHrmroopa,
OTMChIBAETCS TPOL[ECC aZiCOPOLUH.

HaWith KOHCTaHTBI B  COOTBETCTBYIOLLEM
yPaBHEHHH, a TaK)Ke PABHOBECHYHO KOHL[EHTPaL[1IO
pactBopa (Cs) Tpu Takou ke Temreparype, eciu
UCXO/IHAsl KOHL|EHTpALs KUCIOThI Obiia C%= ..
mosi/mM>  (KosloHka 11 Tta61.2.), a Macca




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[Inanupyemsbie
pe3y/bTaThl 00yUueHust

OuleHOuHBIe CpejCTBa

agcopbenTa 4r.

OIIK-4 - roTOBHOCTBIO C €CTeCTBeHHOHAYYHbIX MO3HIMH OLleHUBATh CTPOeHue,
XHUMHUYECKHHA ¥ MHUHePa/IbHbIA COCTaB 3¢eMHOM KOPbI NPH pellieH!uH 3a/iay 1o
PalOHa/IbHOMY M KOMIIJIEKCHOMY OCBOEHHI0 re0peCcypCHOro noTeHiyaia Hejp

3HaThb

OCHOBHBbIE
riapamMeTpbITIPOBeIeH!
s ¢busuKo-
XUMHYECKUX
HCC/ie/JOBaHUM

Koumpobuas pa6oma (eapuanm 1)

1.Kakoe cyeHuve MpaBU/IbHO:

la)xvMHuueckasi TepMOJJMHaMUKa U3y4aeT 3aKOHbI
MpOTeKaH!sl XMMUUeCKHUX peaklivii BO BDeMeHH;

2a) XxuMUuecKasi TepMOZMHaMUKa U3yuaeT
ripeBpallieHre XUMUUeCKOW SHePTUU B ApyTUe
BU/IBI?

a) BepHo To/bKO CyxaeHue 1a. 0) BepHo
TOMIBKO CY’KJeHue 2a.
B) BepHbl 00a cyxzaeHus.. r) Oba

CY’>KJleHUs] HeBEPHBbI.
2. I1epBbIli 3aKOH TepMOAUHAMUKA
hopmyupyeTcs Tak:

a)TeryioTa To/iBe/ileHHasi K CICTeMe paBHa CyMMe
M3MeHeHUs] BHYTpeHHel SHepryuy U COBepIleHHON
paboTHI.

6) n306apHbBIN UM U30XOPHBIN TErIOBOU 3 dekT
peaki[uu He 3aBUCUT OT ee TIPOMEeXXYTOUHBIX
CTa[iiH, a OTpejie/isieTCsl JIMILb Haya/bHbIM U
KOHEYHBbIM COCTOSITHUEM CHCTEMBI.

B) B M30/IMPOBAHHOU CUCTEMe CaMOIIPOU3BO/IbHbIE
TIPOLIeCChI TIPOTEKAIOT B CTOPOHY YBeJIHYeHUS
SHTPOIHUHU.

') CKOPOCTh peaklUy MpOoropLroHaIbHa
KOHL|eHTpaL[U1 peareHToB.

3. CraHjapTHas SHTa/bIUsA
o6pa3oBaHusiP.OsCOOTBETCTBYeT YHTABITAN
peakLuu:

a) 2P +5/2 02:P205 B)P+5/4 Oz
:1/2 P205
6)4P+502:2P205F)P205:2P+5/202

4. Haiigure AHggpeakuu H, + Cl, = 2 HCI, eciu
npu Toii e Temneparype A H' e = -92,3

K/>K/MOJb:
a) +92,3 k[Ix; B) +184,6 k/x; 0) —
92,3 k/Ix; r) -184,6 k/Ix.

5.KakoB0O COOTHOILIEHUe MeXX/ly SHTpOTHei
O/IHOr'O BellleCTBa HaXOZALLerocsi B pasHOM
arperaTHOM COCTOSIHUU:




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[Inanupyemsbie
pe3y/bTaThl 00yUueHust

OuleHOuHBIe CpejCTBa

a) StB =Sk = Sra3

6) STB<S)k <Sra3

B) STB>S)K >Sra3

6. Ykaxkurte cnejcTBUe 3akoHa ['ecca:

a) AH =AU + PAV.

0) c TerioBbIMM 3 dEKTaMU peakiiyii cyiefyer
BBITIOJTHSITE Te JKe anrebpanyeckuie JeCTBUS, UTO
Y C YPaBHEHUSIMU 3TUX peaki[uil.

B) TeryioBoi 3((eKT peaki[iu He 3aBUCUT OT MyTH
ripoliecca, a omnpe/esisieTcs HayaJbHbIM U
KOHEYHBIM COCTOSIHUSIMU CUCTEMBI.

l-‘) ASI/IBOJ’LCI/ICTEMLIZ 0'

7. ®U3UUeCKUM CMBIC/I BTOPOT'O 3aKOHA
TePMOAVHAMUKY 3aK/TF0UaeTCs B C/Ie/IyIOIeM:

a) B M30/IMPOBAHHOM CHUCTeMe CaMOBOJIbHO
MPOTEKAIOT TMPOLIeCChl C yMeHbllIeHUeM SHTPOIIHH.
0) B M30/IMPOBAHHOM CHCTEME CaMOBOJIbHO
TPOTEKAIOT TPOLIeCChI C yBeJIMUeHUeM SHTPOITHH.
B) B M30/IMPOBAHHON CHCTEMe CAMOBOJILHO
MPOTEKAIOT TPOLIeCChI C yBeJIMUeHUeM SHTa/bITUU.
') B U30JIMPOBAHHOM CHCTeMe CaMOBOJIbHO
MPOTEKAIOT TMPOLIeCChI C YMeHbIIIeHUeM
Oecriopsgka.

8. YKaxkuTe TepMoJuHaMUUeCKOe yC/IOBUe

COCTOSIHUSI PaBHOBECUSI peakl[Mu TIPU MOCTOSTHHBIX
TemIiepaType U /laB/IeHUU:

a) AH=0; 06) AS =0;8) AG=0; r)
AU = 0.

9. N3meHenue sHepruu ['n66ca onmceiBaeTcst
ypaBHeHueM AG = AH - TAS. Bo3aMoxHO 1
CaMOTIPOM3BOJIbHOE TIPOTEKaHKe
9K30TepPMHUECKOH peaKliH, B KOTOPOH SHTPOITHSI

BO3pacraer?

a) Peakiusi He BO3MOXKHA TIPH JIFOOBIX
TeMIiepaTypax.

6) Peakiysi BO3MOXKHA MpH JItOOBIX
TeMIiepaTypax.

B) Peakiiusi BO3MO>KHA TOJIbKO TIPY BBICOKMX
TeMIiepaTypax.

r) Peakiiusi He BO3MO)KHA MPU HU3KUX
TeMIiepaTypax.

10. 3agaua

Omnpepnenure suTponuto 151 Cl, mpu TemnepaType
625°C wu nasienun  35,5kI1a.  JlaHHEBIe,
HeoOXoZuMbIe i1 pacyeTa (cTaHzapTHYyIO

SHTPOINHIO, 3aBUCUMOCTb  TeIJIOEMKOCTU  OT
TemIriepaTypbl) B3siTb M3 CIpaBOYHMKA. CuuTaTh




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[Inanupyemsbie

OuleHOuHBIe CpejCTBa
pe3y/bTaThl 00yUueHust H PeA

Cl, ugeanbHbIM  ra3oM.

Ymets BbIOpaTh  TIapaMeTphl
NpoBeJieHUs]  (PU3HKO-
XUMHYECKUX
HCciieIoBaHUH
Bnagets HaBbIKaMU IIPOBe/IeHUs ®OPMYJ/INPOBKA 3AJAHUSA PT'P
(hU3UKO-XUMUUeCKUX
HCC/ieIoBaHUM

Bbino/siHeHHe J1a0opaTOpHOi padoThI Ne3
Apcopbuys

2.HallTh KOHCTaHTbl B COOTBETCTBYIOLIEM
ypaBHEHUH, a TAK’Ke PABHOBECHYIO KOHIIEHTPAI[UIO
pactBopa (Cs) TIpU Takoil >ke TemriepaTrype, ec/u
UCXO[Hast KOHLEHTpaLysl KUCIO0Thl Oblia Co= ..
mons/am®  (Komowka 11  Tab6m2.), a Macca
azicopbeHTa 4r.

0) ITopsajok NpoBeieHNs MPOMEKXYTOUHONM aTTeCTalllH, MOKa3aTe/Id U KPUTePUH
OL|eHMBaHMS:

[TpoMe)xyTouHasi aTTecTalys 10 JUCIUIUIMHE BK/IOUaeT TeOpeTHUyeckKue BOTPOChHI,
TI03BOJISTFOIIIME OL[EHUTh YPOBEHb YCBOEHHUsT 00yUaroIMHICs 3HaHUH, U TIPaKTUYeCKre
3a/laHusl, BBISABJISIOLIME CTeleHb CHOPMUPOBAHHOCTH YMEHUU U BJlaZieHUi, TIPOBOAUTCS B
dhopme:

-cAiauM 1abopaTopHBIX paborT;

-cmauu PI'P;

-KOHTPOJILHOU paboThI;

-3aueTa.

BrinonHeHue 1ab0paTOpPHBIX pabOT MPOBOAMUTCS ByUeOHBIX ayZAUTOPUSX ZJIs1 TIPOBEI€HHUST
nabopaTopHbIX paboT Mo AUCHUIIHHe «Pr3ndecKast XUMUS T10/] PyKOBO/ICTBOM
TIperiofiaBaTeJisi, pacueT U TIOAATOTOBKA K c/jaue labopaTopHOU paboThl OCYIIeCTBIISETCS
00yUaroIMCsi CaMOCTOSITE/THHO.

Kputepuu olieHUBaHMs 1a00paTOPHBIX pabOT: «3aUTEHO», «He 3aUTEeHO».

HomariHsisi pacyeTHO-Tpaduueckasi paboTa BhITIOHSETCS CaMOCTOSITe/TbHO, B TIPOIiecce
ee HamMCaHUs 00YYalOL[UICS pa3BUBAeT HAaBBbIKU K HayYHOU paboTe, 3aKperiss 1
OJTHOBPEMEHHO pacIlIupsisi 3HaHUsl, TIOJyueHHbIe TIPU M3y4eHUU Kypca «Pusnyeckasi XUMUs».
[Ipu BbITIO/IHEHUM [IOMalllHel pacueTHO-Tpadryeckoil paboThl 00yUaroL[UCs A0/KeH
TOKa3aTb CBOe yMeHHe paboTaTh CO CTIPaBOYHOM JIUTEPATYPOU U JPYTUMH JIUTepaTyPHbIMU
HMCTOYHUKAMHU, a TaK’Ke BO3MO>KHOCTh aHa/TM3UPOBATh T0/yueHHbIe Pe3y/IbTaThl.

KpuTepuu olieHHBaHUs JOMAIITHEH pacueTHO-rpadruecKoii paboThI: «3aUTEHO», «He
3aYTeHO».

Kputepuu olieHUBaHUsI KOHTPOJIBHOM pabOThI: «3aUTeHO0», «He 3aUTeHO».

IToka3aTenm u KPUTEPHUH OLl€eHUBAHHUA 3d4YeTa:

— OLIEHKY «3auTeHO0» CTYy/IeHT Io/y4yaeT, eC/IM MOXKeT M0Ka3aTb 3HaHUSl Ha YPOBHe
BOCIIPOM3BeJIeHUss W OO0BsICHEHHs] HMH(OpPMAI[UM, HHTEe/JIeKTyalbHble HABBIKA PpeIIeHUs
MIPOCTBIX 3aZlau, MOKET JIaTh OLIEHKY Tpe//I0XKeHHON CUTYyal[uu.

— OLIeHKy «He3auyTeHO» CTY/IeHT IoJiyuaeT, eC/ii He MOXXeT T0Ka3aTb 3HaHWsS Ha
yPOBHE  BOCTIpOM3Be/leHUs] W  00bsCHeHWs WH(OpMalu¥, He MOXKeT TII0Ka3aTh



VHTe/IJIeKTya/lbHble HaBBbIKM pelleHus] TPOCThIX 3a/au, [JaTh OLIeHKY Mpe/JioKeHHON
CUTYaLUH.

8 YuebHO-MeToquuecKoe 1 HH(OPMALIMOHHOE 0fecrieyeHHe AUCHUILTHHBI

a) OcHoBHas iMTepaTypa:

1.bokuureiis b. C. ®usnyeckas XMMusi: TepMOJUHAMUKaA M KUHETHKA [ D/1eKTPOHHBIM
pecypc] : yue6Hoe mocobue / b. C. Bokireiin, M. . Menzenes, FO. B. TToxBucHeB. —
OnekTpoH.faH. — Mocksa : MUCHC, 2012. — 258 ¢. — Pexxum pocryna:
https://e.lanbook.com/book/47443

2. ®usnueckass xumus : yuebHoe mocobue / 3. B. [MronpauHa, C. I1. KnoukoBckwuii, H.
FO. CeunukoBa u gp. ; MI'TY. - 2-e usa. - Maraurtoropck : MI'TY, 2017. - 127 c. : v,
guarp., rpad., Tabm. - URL: https:/magtu.informsystema.ru/uploader/fileUpload?
name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true =~ (gata oOpaiieHusi:
04.10.2019). - MakpooOBeKT. - TeKCT: 3/1eKTPOHHBIN. - IMeeTcst ieyaTHBIN aHasIor.

0) lono/iHUTE/IbHAA JIMTEpPATypa:

1. Xumuueckass KWHETHKA U aJcoOpOIMs: MeTOA.yKa3aHus [jis CTYJeHTOB TIO
muciuriiHe "®usuueckas xumusa" / [3. B. Owonbauna, C. I1. KnoukoBckuii, H. FO.
CeunuikoBa u fp.] ; MI'TY. - Maraurtoropck : MI'TY, 2013. - 1 anektpoH.onT. auck (CD-
ROM). - 3arn. c tutyn. skpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true . - MakpooObeKT. -
TekcT : 3/1eKTPOHHBIN. - CBeZileHHs JOCTyIHBI Takke Ha CD-ROM.

2.IToBepxHOCTHBIe siBieHusA. Afcopbius : yue6Hoe mocobue / A. H. CmupHog, H. HO.
CseunuikoBa, C. B. FOauna, 3. B. ItonpguHa ; MI'TY. - Maraurtoropek : MI'TY, 2017. - 1
371eKTpoH.onT. JucK (CD-ROM). - 3ars. ¢ TuTy/. sKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/
1/1139847/3417.pdf&view=true . - MakpooOBeKT. - TeKcT : 3/1eKTpoHHbIH. - ISBN 978-5-
9967-0966-3. - CBefenus noctyrHbl Takke Ha CD-ROM.

2. [OwonbavHa, 3.B. TepMoauHaMHKa XWUMHYECKMX peakiuii: yuebHoe mocobue
[D71eKTpOHHBIN pecypcl: 3.B.[lronbuHa, C.I1.K/10uKOBCKMH, A.H.CmupHOB,
H.}O,CeeunukoBa, M.A.Illepcroburo, C.B.FOauHa®I'BOY BIIO «Marauroropckui
rocyZ,apCTBeHHbIN TexHUUecKui yHuBepcuteT uM. .M. HocoBa». JnekTpoH.TekcT. faH.(1,85
M6) — Maruauroropck: ®I'BOY BIIO «MI'TY». 2013. — 13nekt. onr. auck (CD-R) —
Cuctem. Tpeb.: IBMPSC JIro60ii 6onee 1GHz; 512 M6 RAM; 10 M6 HDD; MS WindowsXP
u Bbille. AdobeReader 8.0 u Bbitiie; CD/DVD-ROM aucKoBOA; Mblilib. — 3arji. ¢ TUT. 9KpaHa.
Pexxum poctyna: http://catalog.inforeg.ru/Inet/GetEzineByID/295025.

4. Kokc u xumust — ISSN 0026-0827.

B ) MeToanueckue yKa3aHHsA:

1. JTabopaTopHbIii IPaKTUKYyM 10 pU3NYeCKOU XUMUH : yueOHO-MeToaruecKoe rmocobue
/ A. H. CmupHoB, H. FO. CpeunukoBa, C. B. KOmuna, 3. B. [Hwonpguna ; MI'TY. -
Marnutoropck : MI'TY, 2017. - 1 snektpon.ont. guck (CD-ROM). - 3arn. ¢ TMTy1. 3KpaHa. -

URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true . - MakpooOBeKT. -
TekcT : 2/meKTpoHHbIN. - CBefieHust JOCTYMHbI Takke Ha CD-ROM.

r ) IIporpammMHoe o0ecnieyeHue:

Haumenosanue 110 Ne morosopa CpOK J1eNCTBUS TULeH3UU

MS Windows 7 [-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
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https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true

7Zip cBOOOAHO BeccpouHo
pacrnpocTpaHsieMoe
WHTepHeT-pecypcChl:
1. MexayHapojHas CIpaBOYHasi CHCTeMa «[Tonmmpen» polpred.com oTpacib

«Obpa3oBanue, Hayka».- URL: http://education. polpred.com/.

2. HanuonanbHasi vHGOpPMalMOHHO-aHA/IUTUUeCKasi cucteMa — POCCHUMCKUNA UH[EKC
HayyHoro uutupoBanus (PUHLI). - URL:http://elibrary.ru/project_risc.asp/

3. TlouckoBag AxageMus

http://scholar.google.ru/

cucreMa

Google

GoogleScholar). - URL:

4. WNudopMalmoHHada cucTeMa — EAWMHOEOKHO AOCTVIIA K MUH(QOPMALIMOHHBIM DecypcaM. -

URL: http://window.edu.ru/
5. 5. ®enepanbHoe T0CyIapCTBEHHOE

OI0/DKeTHOe  VUDEXIeHUe

«DenepanbHBINA

UHCTUTVT [IPDOMBIIIICHHOR COOCTBeHHOCTHU». — Peskum focrtyna:. http:// wwwl.fips.ru/

9. MaTepuabHO-TeEXHUUECKOe o0ecrieueHHe AUCIUIUITNHBI (MOAYJIs)

Twun 1 Ha3BaHUe dyJAUTOPUUN

OcHaueHue ayjuTopun

YueOHast ayqUTOpHs /1J1s1 IPOBEIeHUs 3aHSATHIA

[Jocka, MynbTHMeJUIHBIN TIPOEKTOP,

JIeKIIMOHHOTO THTIa 9KpaH
YuebHast ayJUTOPHS /151 TIPOBe/IeHUST Ta00PaTOPHBIX JlabopaTopHble ~ YCTaHOBKU ISt
pabort: naboparopusi GU3NUECKON XUMUN TIpoBe/ieHust 1abopaTopHbIX PaboT:

- yYCTaHOBKA /s  OIpefesieHue

WHTETPaIbHOM TeIJIOThl PacTBOPEHHS
COoJY;

-6ropeTkM M Jy1abopaTopHas TIOCyZa
[JI TIPUTOTOBJIEHHSI PacTBOPOB [Jisi
nabopatopHoi «TpeTuii KOMIIOHEHT B
JBYXCJIOWHOM >XUJKOCTU»;

- YCTaHOBKa [Ijis1 OTIpe/ie/IeHHsT
a/icopOLIMY Ha TPaHMIIE XKHUKOCTb —
ras.

YueOHbIe ayTUTOPUH ZIJIs1 CAMOCTOSITe/TbHON pabOoThI:

KOMITbIOTEpHbIE KJIaCChl; UWTa/IbHbIE 3a/1bl 61O/IMOTEKH
OI'BOY MI'TY

[TepcoHanbHbIE KOMITBIOTEPHI C
nakeroM MSOffice, BbIxo0M B
WHTepHeT u ¢ JOCTYIIOM B
3/IEKTPOHHYI0 UH(OPMAL[MOHHO-
obpa3oBaTe/IbHYIO Cpeay
YHUBEpCUTETA

YueOHast ayJUTOPHSI [Jis1 TPYTIIIOBBIX U
VH/IMBU/yabHbIX KOHCYJ/IbTalUM, TeKYILero KOHTPOJIS
Y IPOME)XYTOUHOW aTTecTalyn

KommnbroTepHasi TeXHUKa C aKeTOM
MSOffice, c moaKIIOUEHHEM K CETH
«/IHTEpHeT» U C OCTYIIOM B
3/IeKTPOHHYI0 MH(OPMALMOHHO-
obpa3oBaTe/ibHYI0 Cpeay
YHUBEpCHUTETA.
CrieriiaM3upoBaHHast Meberb

[TomelrieHuUst /171 XpaHEHUsT U TTPOGUIaKTUUECKOTO
00c/Ty>KBaHUS yueOHOT0 000pY/J0BaHUS

Cresuiaxu Ji/1st XpaHeHHsl yueOHOoro
obopyoBaHus



http://www1.fips.ru/
http://www1.fips.ru/
http://window.edu.ru/
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/4.%20%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%E2%80%93%20%D0%95%D0%B4%D0%B8%D0%BD%D0%BE%D0%B5%D0%BE%D0%BA%D0%BD%D0%BE%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0%20%D0%BA%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%BC%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%B0%D0%BC.%20-%20URL
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/4.%20%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%E2%80%93%20%D0%95%D0%B4%D0%B8%D0%BD%D0%BE%D0%B5%D0%BE%D0%BA%D0%BD%D0%BE%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0%20%D0%BA%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%BC%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%B0%D0%BC.%20-%20URL
http://scholar.google.ru/
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/3.%20%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%20%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F%20Google%20(Google%20Scholar).%20-
http://elibrary.ru/

Twvr 1 Ha3BaHVe ayJuTOPUU OcHallieHue ayMTOpun

WHCTPYMEHTBI /11 pEMOHTa
71ab0paTOPHOTO 000PYAOBAHUS
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