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1. OBIIUE CBEAEHUSA

VYyeOHas qucuumuinHa «Pu3nyecKkas XUMHsH U3ydaeTcsl B Y€TBEPTOM U TSI TOM CEMECTPaXx.
Kypcogas pabora — 5 cemectp

1.1. ®opma npoMeKXKyTOYHOU ATTECTAUH:
4-i1 cemecTp - 3K3aMEH; 5-i ceMecTp - IK3aMeH
1.2. Mecto yuebHOU nuctuIuinHbl B cTpykType OITOIT

VYyebnas nucuuiummaa « Pu3udecKas XMMHUs» OTHOCUTCS K 0053aTeIbHON YacTH MPOTPAMMBEI.
OCHOBOW JUISI OCBOCHHSI JTUCIUIUIMHBI SBJSIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEANISCTBYIOIIHM
JTUCIUTIIIMHAM U TTPaKTUKaM:

- MaremaTuka;

- dusuka;

- Heopranuueckast xumusi;

- AHanuTH4YeCKask XUMUS;

- Opranuueckasi XUMHS;

- DU3UKO-XUMHYECKHE METOIBI aHAJIN3a;

PesynbraTel 00yueHHs 1O y4eOHOH IUCIHMIUIMHE, HCIOJB3YIOTCS TNMPH H3YYCHUH CIEAYIOIINX
JUCLHUIIINH U IIPOXOKICHUS IIPAKTHK:

— XUMHS U TEXHOJIOTUS TTOJIMMEPHBIX KOMIIO3ULIMOHHBIX MAaTEPUAJIOB;

— XUMHS U TEXHOJIOTUS TTOJIMMEPHBIX BOJIOKOH;

— HeTpaauuuoHHble METO/IbI NOTYYEHUS MOJIMMEPHBIX BOJIOKOH;

— HanomonuduuupoBaHue NoJIMMEPHbIX MaTepUAJIOB;

— MarepuanoBeieHUE NTOJIMMEPHBIX MAaTEPHUAJIOB;

- HanoTexHosoruu B npon3BoACTBE U MOANU(DUIIMPOBAHUH [TOJTUMEPHBIX BOJIOKOH;
Pe3ynbraTsl OcCBOEHMs Y4eOHON JUCLUIUIMHBI B AajbHEHIIEM OyyT HCHOIb30BAHbI IIPU U3YUYEHUH
CHEeIHATBHBIX AUCIHUILIAH U BHIOJIHEHUH BBITYCKHOW KBaTH(PUKAIIMOHHOMN pabOTHI.

2. IEJH U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMS 1O
JTUCHUIJIMHE

LensMu n3yueHus TUCHUIIMHBL « Du3ndeckass XUMUs» SIBISIOTCS

- (dhopMHpOBaHUE y CTYJCHTOB, OyIyIMX XUMHKOB-TEXHOJIOTOB, HAYYHOTO MUPOBO33PEHMUS,
(1)PI3I/IKO-XI/IMI/I‘ICCKOF0 MBIIIUICHUS, TBOPYCCKOI'O IOHUMAaHUS POJIN COBpCMeHHOﬁ (1)I/I3I/I‘IGCKOﬁ XUMHHU B
PEHICHUHN XUMUKO-TEXHOJIOTMYCCKUX HpO6HeM TEXHOJOT'HUH,

- (hopMHUpOBaHHE HABBIKOB HAYYHO-TEOPETUUYECKOTO TMOJX0JIa K PEIICHUI0 3ajad
MpoeCCHOHAIBHONW HAIMPaBJICHHOCTH M TMPAKTUYECKOTO WX HCIOJIB30BaHUS B JaJbHEHIICH
npoecCuOHaNBHOM NesTeNbHOCTH;

- M3Yy4YeHHE M aKTHUBHOE OCBOCHHE OCHOBHBIX METOJOB TEOPETUUYECKOTO OOOOIIEHUS:
KBAaHTOBO-MEXAHUYECKOU M MOJICKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUS BEIIECTBA, XUMHUYECKOM
U CTaTUCTUYECKYI0 TEPMOJMHAMUKH, OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEM IPOTEKaHUs
XUMUYECKHUX U (PU3UKO-XUMHYECKUX MPOIECCOB B PA3HBIX YCIOBHIX

- co3/laHue (QyHIaMEHTATbHOM 0a3bl IJIs MOCIEAYIOIIEr0 M3yUeHUS TEeOPEeTHUYECKHX
OCHOB, TEXHOJIOTUU W TPAKTHUUYECKOTO O(DOPMIICHHUS TEXHOJOTHMUYECKUX TMPOIIECCOB TEXHOJIOTUU U
nepepadoTKH MOJTMMEPOB, U TMTPOU3BOICTBA MTOJUMEPHBIX MaTEPHAJIOB,;

- dhopmupoBaHre y O0yJarOMIMXCS KOMIIETCHIINI, YCTAaHOBJICHHBIX 00pa30BaTEIbHOM
nporpammoii B cootBercTBuM ¢ ®I'OC BO 1o naHHON JUCHUTIIMHE.

PesynbraroM 00yueHus mo y4eOHOW NUCIUIUIMHE SIBISIETCS OBIaJACHUE 00yJarONMMUCS 3HAHHUSIMH,
YMEHHSIMH, HaBBIKAMU U OIBITOM JEATEIHHOCTH, XapaKTePU3YIOUMMH Mporecc (HOpMUPOBAHUS



KOMIETEHIIMH U 00eCeunBalOMMU JOCTHKEHHUE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS yueOHOU

JUCHUNIAHEL

2.1.

dopmupyeMbIE KOMIIETCHIIMN, HHAUKATOPBI JOCTUKEHHUS KOMIIETCHIIUH,

COOTHECEHHBIE C INIAHUPYCMBIMU pE3yJibTaTaMH 06yquI/I$[ 10 AV CLIUIIIINHE.

Koa n HaumeHoBaHue
Kon n HaumeHnoBaHue HHIMKATOpA Ilnanupyemsble pe3yJbTaThbl 00y4eHUs!
KOMIIeTeHIIM U AOCTHKEHHS 10 JMCHHUILINHE
KOMIIeTEHIIMH
OIIK-2 NJ1-OIK-2.1 — Ilpumenser TEPMHHOIOTUUECKUI
Crnioco0OeH ncnonbp30BaTh IIpumenenue WHCTPYMEHTapHi B 00MacTH  (hU3NIECKOU
MaTEeMaTHYECKHE, TEOPETUYECKUX OCHOB XUMHMH JUISl PELIeHMsI TIOCTaBIEHHON LIeTH B
(dbm3uaeckue, GU3NKo- MaTEMaTHYECKUX, CBOEH IIpeIMeTHOM 00IacTH.
XUMHUUYCCKHUEC, XUMHYCCKHE (1)I/ISI/IIIGCKI/IX U XUMHUYCCKUX | — Umeer OpEeACTaBICHUE U HCIOJB3YET
MCTO/bI VIl pCHICHMA 3a1a4 METOZOB I PCIICHUA IIPUWIOKEHUE 3aKOHOB TEPMOIMHAMUKHU K
PO ECCHOHATTEHOM npo(pECCHOHAIBHBIX 331184 | XUMHYECKUM MPOLECCaM, XHMHUUYECKUM U
JCATCIIBHOCTHU B 00J1aCTH XUMHYECKUX (I)&?;OBBIM paBHOBeCHsIM, IIpolleccaM B
TEXHOJIOTHH pacTBopax i DIICKTPOXUMHYICCKHX
CHUCTeMax.
— PaccmarpuBaeT CBOWCTBa XUMHYECKUX
COeIUHEHUN OCHOBBIBAsICH Ha
COBPEMEHHBIX MIPEJICTABICHUAX O CTPOCHUH
BEIIECTBA, XHMUYECKOW TEPMOIUHAMUKHI U
KMHETHKE XUMUYECKHX MPOLIECCOB.
NA-OIIK-2.2 — OO6nagaer cnocoOHOCTBIO MPOBOAUTH
Hcnone3oBanue pacyeTsl 3aBUCHUMOCTEH CBOMCTB
MaTeMaTH4eCKUX METOJOB | MarepuanoB OT MX (PU3MKO-XHUMHYECKHX
JUTSL peIeHus napaMeTpoB
NpoQecCHOHANBHBIX 33184 | —  Mcmomb3yer HOBEHIIINE ¢buzuKo-
XUMHYECKHE  METOAAMM  HCCIIEOBAaHUS
MaTEepHaoB.
— Hcnons3yet 0a3bl JaHHBIX, COJIEpIKaIINe
UHpOPMALHIO, HCIIOIIB3yEMYIO JUISt
TEOPETHUECKUX (U3UKO-XUMUYECKUX
pacueToB Ipu pewmeHMH npodeccuo-
HaJIBHBIX 33Ja4
NJ1-OINK-2.3 — MHcnomnszyer OCHOBBI METOJI0B
ITonnmaHue 1 onucanue ¢u3uIecKkoil XUMHH KaK TEOPETHYECKOTO
OCHOB (PU3NYECKUX (dyHIaMeHTa XUMUYECKOW TEXHOJIOTHH.
MCTOHOB  JIsI PCIICHUSA — IIpumenser METO/IbI, KOTOpbIE
3a/1a4 B 0011acTH HCIOJIB3YIOTCS pH MIPOBEACHUN
pOeCCHOHATBHOM TCOPECTHYCCKUX (U3NKO-XUMHUYECKUX
JESATENBHOCTH pacueTos.
OIIK-5. NJA-OIIK-5.2 —  HWmeer HABBIKH MIPOBEICHUS
Crnioco0OeH ocyIecTBISATh IIposenenne HaOMOACHUH | HAOMIONEHUIE M M3MEpeHul  (PU3MKO-
9KCIIEPUMEHTAJIBHBIE Y U3MEPEHNH Ipu XMMHUYECKUX CBOMCTB IPU HCHOJIb30BAHUU
WICCIIETIOBAHNS U MCTIBITAHUS WCTIOJIb30BaHUH COBPEMEHHOT'O 71a00paTOPHOTO
I10 3a/1aHHOM METO/TUKE, nabopaTopHOTO o0opymoBaHUs.
MIPOBOANTH HAOIIOJCHUS U obopynosanus, 06pabotka | — [IpumeHser OCHOBHBIE
HU3MEPEHUSA C yUYETOM MaCCHUBOB I/IH(I)OpMaL[I/IOHH]},Ie pecypcHhl,
TpeOOBaHHIT TEXHUKH 9KCIIEPUMCHTAITBHBIX KOMITBIOTEPHBIE TPOTPAMMBI [ 00paboTKK
Oe3onacHocTH, 00padaTeiBaTh | JaHHBIX MAaCCHBOB DKCIIEPUMEHTAIBHBIX JAHHBIX.
1 MHTEPIPETUPOBATEL — OOnagaer CIOCOOHOCTBIO
9KCIIEPUMEHTAIbHBIC JaHHBIC OCYILECTBIIATh JKCIIEPUMEHTANIbHbBIE
WCCJIEIOBAHNS Y HCIBITAHUS 1O 33JaHHOU




Koa u HammeHoBaHMe
KOMIICTCHIINHU

Koa m HammMeHOBaHMe
HHAUKATOpPA
JOCTHKEHHUS

KOMIIETEHIINH

Inanupyemblie pe3yJibTaThl 00y4eHUS
MO TUCHUILINHE

METOAMKE, MPOBOJUTh HAOIIOACHUS WU
U3MEPEHHUS C YyU4eTOM TpeOOBaHUI TEXHUKH
Oe3omacHoOCTH, 00pabaTeIBaTh "
UHTEPIPETUPOBATh  IKCICPHUMEHTAIbHBIC
JIAHHBIE.

3. CTPYKTYPA U COJEPKAHUE YUYEFHOM JUCIUILJINHBI

OO6mast Tpya0E€MKOCTh y4eOHOM JUCUUIUIMHBI IO y4eOHOMY TIJIaHy COCTaBIISCT:

110 OYHOM opMe 00yUeHUS —

41t cemecTp

3.e. 180 gac.

St cemectp

3.e. 180 gac.

3.1. Crpykrypa yueOHOI TUCIUIUINHBI Ul 00y4YaroXcs 0 BUAM 3aHATHH
(ounas popma oOydeHHUsI)

CTpyKTypa H 00beM TUCHUTLINHBI
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4 cemectp 9K3aMeH 180 54 18 36 0 36 36
5 cemectp JK3aMEeH 180 34 16 34 60 36
Bcero: 360 88 34 70 96 72

3.2.  Crpykrypa yueOHOUN NUCIUILTUHBI ISl 00YUYaOIUXCsl 0 BUAM 3aHATUN
(ouHo-3a04Has (hopma 0OyUEHUS) — OTCYTCTBYET




3.3. CtpykTypa y4yeOHOM TUCIUILIUHBI AJIs1 00y4aroIMXCs 110 BUAaM
3aHATHH (3a049Hast popMa 00y4EHHUsI) - OTCYTCTBYET



3.4.  Crpykrypa y4eOHON JUCIUTIIMHBI A1 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hopma oOydeHUs)
IInanupyembie Bujabl yueOHol padoThI
(xoHTpoIMpYeMbIe) KonrakTHast pabora Buap! u ¢popMbI KOHTPOJIBbHBIX
pe3yJabTaThl HaumenoBanue pasjieiios, TeM; = MeponpHsITHii,
O(;f(:)e(lll:)ﬂ: (opma npomeRyTOUHON aTTeCTALUU @ E = § E ofecnedHBaIOMHe IO
q)opmnp;femoﬁ(ux) § § § E_ 5 § g E g COBOKYIHOCTH TeKyHlHﬁ.
KoOMIeTeHuMu (i) u =) E & E o Z B e " KOHTPOJIb YCIIEBAE€MOCTH,
HHAMKATOPOB = g E s E g E 3 E (hopMbI IPOMEKYTOUHOTO
JOCTHIKEHHS £ 22| §S | E3 | 3¢ KOHTPOJISI YCIIeBAEMOCTH
KOMMETeHIHIi X = =3 Sa | RE | Q-
YeTBepThlii cCEMECTP
OIIK-2: Pa3nen | DinemeHTHI cTpoeHNs BellecTBa X X X X 6 | ®opMBbI TEKyIIEro KOHTPOIIS
Na-OIK-2.1 Tema Nel TlIpenmer u comepxanue Kypca GU3NUECKON XUMHU. Pa3iens 2 no pazneny |
NA-OI1K-2.2 Kypca. YpOBHH TeopeTHdeckoro o0oomenus. Teopuu crpoeHus atoma.
NJI-OIIK-2.3 Tema Ne2. DaeMeHTbI KBAHTOBOM MexaHUKH. KBaHTOBO-MeXaHUUYECKas MOJEIb 2 1. IluceMeHHBIA KOHCHEKT JI/p
CTPOCHHUSI aTOMa. Ne 12 wuw nap N3 ¢
OIIK-5 Tema Ne3. KpuBast u3MeHEHUsI MOTEHIMAIBHON YHEPTUH IBYXaTOMHOM 2 2 pe3yJIbTaTaMM  BBIIIOJTHEHHBIX
NJ1-OIlK-5.2 MoJIeKynbl. KBaHTOBO-MeXaHHUECKask TEOPHS XUMHUYECKOU CBA3H. MeTozsl pacueTHBIX 3a1aHUI
OIIpeICJICHHS] CTPOCHUSI MOJICKYJI. 2. 3ammta 7a00paTOPHBIX
Tema Ne4. B3anMoCBS3b SHEPT UM U3TYYEHUS U SHEPTHUH MOJIEKYIIPHOTO 4 2 pabor..
JBIDKEHUS. METObI OTIpeieNICHUs CTPOEHUS MOJIeKYJT. CIIEeKTPOCKOTIHSI. 3. Komoksuywm 1.
Tema No5. MexxMonekynsipHble B3aUMOAECHCTBUS. ATperaTHble COCTOSHUS 2
BenecTBa. MaeanpHble U peabHbIe T'a3bl.
Jlaboparoproe 3anarue 1. Texnuka 0e30macHOCTH pabOTHI B JIAOOPATOPHU. 2
[IpaBuia paboThl B XUMHYECKOH J1abopaTopu.
JlaGoparopHoe 3ansTue 2. Cozepxanue 1abopaTopHOro npakrukyma. Oopa- 2
00TKa SKCIIEpUMEHTAIBHBIX JJaHHBIX. [10opsioK BeneHus 1abopaTopHOTO
xypHaia. [IpaBuna noctpoenus rpadukos.
JlaGopatopHoe 3ansTHE 3. MeTOABI ONpeeeH s CTPOSHUS MOJICKYJI. 2
Pedpaxmus. Onpenenerne CTPyKTypHOH (OPMYITBI BEIIECTRA.
JlaGoparopHoe 3ansTue 4, 3amura JI/p 1-3, KosuokBuym 1. 4 5
OIIK-2: Pazgen Il. Xumuyeckasi TepMOAMHAMHKA. X X X X 12 | ®opmbl TEKyLIET0 KOHTPOJIA
NA-OIIK-2.1 Tema Ne6 Tepmoannamuika. OCHOBHBIE OHSATHSI U ONIPEAEIICHUSI. 2 o pazneiny |l
NA-OI1K-2.2 XuMuvecKasi TEPMOJMHAMUKA, TIOCTYJIAThI.




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTpOJIMPYyeMbIe) KonrakTHas padota Buabl 1 popMBI KOHTPOJILHBIX
pe3yJabTaThbl HaumeHnoBanue paaz[ueJmB, TEM, § Meponpm{Tl/IifI,
O(;f;)e(l:l)ﬂ: (hopma npoMeKyTOUHOI aTTeCTAIMM o g = § E B ——
Q)opMMp;IeMoﬁ(ux) § § § E_ § § g E g COBOKYITHOCTH TeKyIIII/IifI-
oMmeTeHmun(ii) 1 = ey £ - el g = KOHTPOJIb YCIIEBAEMOCTH;
HHIUKATOPOB = g E g g g E 3 g (hopMBI TPOMEKYTOUHOTO
JOCTHKEHHs £ 22| §¢ E5| 2¢ KOHTPOJISI yCIIeBAeMOCTH
KOMIIETEHIH X = ok S&| FE | Q&
NA-OI1K-2.3 Tema No7 IlpunoxeHrie 3aKOHOB TEPMOJUHAMHKH K XUMHIECKAM TPOIIeC- 4 2 1. IIucemeHnHBI KOHCTIEKT JI/p
OIIK-5 caMm. 1 3akoH TepMoarHAMUKH. TepMoXuMusl. Odopmnenrne  BBIBOAOB U
N-OIIK-5.2 JlaboparopHoe 3ansaTue 5. OnpeaeneHne TEIUIOTH PACTBOPEHUSI COJIH. 2 0o0ImMX pPe3ysbTaToB padOTH,
JlaboparopHoe 3anaTue 6. OnpeneneHre TEMIOTH 00pa30BaHUSL 2 3ammra Ji/p NeNe5 u 6.
KpUCTAJUIOTHIpaTa. 3. Komnoksuym 2
Tema Ne8 TermoeMKOCTb Ta30B M TBEPABIX Tell. MOJIEKyIIpHO-KHHETHYECKAsI 2 2
1 KBAaHTOBO-MEXaHUYECKasi TEOPUH TEINIOEMKOCTH .
Tema Ne9 11 Hauano tepmoguHamMuki. CaMOTIPON3BOIIEHBIE U PABHOBECHBIE 4 2
MpoIecchl. DHTPONUS Kak (YHKINS COCTOSIHHS M KPUTEPH PaBHOBECHS B
M30JIMPOBAHHBIX CHCTEMAX. .
Tema NelO. TepmoauHamMHUyecKHe NOTEHINAIBI KaK KPUTEPUN PAaBHOBECHS B 4
3aKPBITBIX CUCTEMaX. XapaKTepUCTHUECKHE (YHKIIUH.
Tema Nell. Yparuenue ['n006ca-I'enpmroibiia. MeTo bl pacueTa MOTEHIIAANA 2 2
I'n66ca.
Tema Nel2.  Xwumuueckuil MOTeHIIHAT HIEABHBIX U PEAbHBIX Ta30B. 2
XUMHYECKHH NOTEeHLINA B HACATIBHBIX M PEaIbHbIX PACTBOPaX. DJIEMEHTHI
CTaTHCTUYECKON TePMOJMHAMUKH.
JlaGoparopHoe 3anstue 7, 3amura JI/p 5 u 6, Koytoksuym 2. 4 10
OIIK-2: Pazgen I1l. Xumuyeckoe paBHoBecHe DopMBI TEKYIIIETO KOHTPOJIS
HJI-OIIK-2.1 Tema Nel3. Xumuueckoe paBHOBECHE. 3aKOH AEHCTBYIOMIMX MAcCC AJIs 2 o pazzgeny llI:
NA-0OI1K-2.2 peakini, MPOTEKAIOUIUX B Ta30BOM M XKHUIKOH (azax
NJI-OIlK-2.3 JlaGoparoproe 3ansTre 8. Onpe/eneHne KOHCTAHTbl PABHOBECHUS PEaKLMK 2 1. ITucemennsIit koncnexT JI/p
OIIK-5 CJIMLMIIOBOM KUCIIOTBI C TPEXXJIOPHUCTHIM YKENE30M B TOMOIEHHBIX YCIOBHSIX Odopmnenre  BBIBOAOB U
NJ-OIIK-5.2 Tema Nel4. Vpasuenue uzorepmsl Bant-T'opda. HopmansHoe cpoacTBo 2 2 00mMX Pe3ynbTaToB padoThl,
XUMHUYECKOH peakimn. OnpeneseHne HalpaBIeHUs] XMMUYEeCKON peakIny. sammra j/p Ne 8.
Tema Nel5. 3aBUCHMMOCTH KOHCTAaHTHI PABHOBECHS OT TEMIIEPATYPHI. 2 2 3. Komnoksuym 2
YpaBHeHus n30xopsl u u300apel Bant-I'odda.
Tema Nel6. Ilpunuun cmemenus pasHoBecus Jle llarense-bpayna. Pacuet 2
BBIX0/Ia MPOAYKTA M COCTaBa PAaBHOBECHOI CMeCH




Ilnannpyembie Bujbl yueoHO# padoThl
(KOHTpOJIMpYeMbIe) KonrakTHas padota Buabl 1 GopMbI KOHTPOJIbHBIX
pe3yJabTaThbl HaumeHnoBanue paauueJmB, TEM, § MepOHpHﬂTHﬁ,
O(;f;)e(l:l)ﬂ: (hopma npoMeKyTOUHOI aTTeCTAIMM o ¢ = § E B ——
Q)opMMp;IeMoﬁ(ux) § § § E_ § § g E g COBOKYITHOCTH TeKyIIII/IifI-
KOMHCTEHHHH(ﬁ) " = E = ; - ; g E 5: KOHTPOJIb YCII€BAE€MOCTH,
MHAHKATOPOB = > E &t | 25| gt (OPMBI IPOMEKYTOUHOTO
JOCTHKEHHs £ 22| §¢ E5| 2¢ KOHTPOJISI yCIIeBAeMOCTH
KOMIETEHIHH X S ok Ra|BE|QA
Jlaboparoproe 3ansatue 9, 3ammra JI/p 8 KommokBuywm 1. 4 5
OIIK-2: Pa3znen. |V da3oBoe paBHOBecHe Dopmbl meKywe2o KOHmpoJis
NaA-OIIK-2.1 Tema 17. ®a3zoBsie paBHOBecHs U (a30BbIe IEpexobl. [ OMOreHHbIE U 2 no pasoeny IV:
NJ-OIIK-2.2 reTeporeHdsle cucteMsl. [Ipasmno a3 'nboca.
NA-OIIK-2.3 Tema 18. Ypasuenue Knaiinepona-Knaysuyca. PaBHOBeCHs ap-KUIKOCTh U 4 2 1. Ilucomennviii Koncnexm
OIIK-5 XKHUJIKOCTh — TBEp/IOe Teno. JluarpaMMbl COCTOSIHHS OJJHOKOMITOHEHTHBIX Jl/p Ogpopmaenue 66160006 u
N-OIIK-5.2 CHUCTEM. 00wux pe3yIbmamos pabomol,
Tema 19. OU3HKO-XUMIYECKAH aHAIN3 MHOTOKOMITOHEHTHBIX CHCTEM. 2 2 sawuma n/p Ne 10, 11.
JuarpaMMsl coctosiHus. 1IpUHIMIIBL UCCIEI0BAaHUS JUArPAMM COCTOSIHHUS. 3. Konnokeuym 4.
[TpumepsL.
Jlaboparoproe 3anarue 10. M3ydeHue B3aUMHON PacTBOPUMOCTH KHIKOCTEH 4
1 ($a30BOTO PAaBHOBECHS B IBYXKOMIIOHEHTHOM CHUCTEME.
JlabopaTtopnoe 3anstue 11, Ileperonka 6mHapHBIX cMeceit. AHaM3 2
JIMarpaMMbl COCTOSIHHSL XJI0POhOPM — STHIIAIIETAT.
Tema 20. Tepmuueckuii aHanu3. KpuBble oXJ1aXXAeHUS U TUATPAMMBbl 4
TJIABKOCTH.
Tema 21. JIuarpammsl COCTOSHHUS TPEXKOMIIOHEHTHBIX cUcTeM. Tpe- 2
yronpHHUK ['m00ca. AHaU3 TUarpaMMbl COCTOSTHHS CHCTEMBI TPEX Orpa-
HUYEHHO-CMEIINBAIOIINXCS KUIKOCTEH.
JlaGopatopnoe 3anstue 12, 3amura JI/p 9, 10, Konnoksuym 4. torosoe 6 10
co0eceloBaHME [0 MaTepHajaM Kypca.
OK3ameH X X X X 15 | sx3ameH 1o oueTam
HToro 3a yeTBepTHIii cEMeCTp
| 54 | 18 | 36 | | 45
IIsiThIii cemecTp
OIIK-2: Paznea V. PacTBopbI X X X X 10 | @opmbr mekyweeo Konmpons
WA-OIIK-2.1 Tema Nel Tlpuniuns! Kiaccu(UKaUd pacTBOPOB. XUMUYECKHIA MOTEHITHAIT 2 2 no pasoeny V:
UJI-OIIK-2.2 | xomnonenTa B pactBope. ITepBoe M BTOPOE CTAHAAPTHBIE COCTOSIHHMSL




Ilnannpyembie Bujbl yueoHO# padoThl
(xouTposIHpYemBIe) Konrakruas padora Buasi u popmMbl KOHTPOJIBHBIX
pe3yJabTaThbl HaumeHnoBanue paauueJmB, TEM, § MepOHpHﬂTHﬁ,
O(;f(:)e(lll:)ﬂ: (opma npomeRyTOUHOM aTTeCTALUU © E = § E ofeceaHBAIOIIHE 110
Q)opMMp;IeMoﬁ(ux) § § § E_ § § g E g COBOKYITHOCTH TeKyIIII/IifI-
KOMHeTeHHHPI(ﬁ) " = E = ; - ; g E 5: KOHTPOJIb YCII€BAE€MOCTH,
HHINKATOPOB = g E 5 g g E 3 g (bopMEI IPOMEIKYTOTHOTO
JOCTHKEHHs £ 22| §¢ E5| 2¢ KOHTPOJISI yCIIeBAeMOCTH
KOMIETEeHIMI X = s Sa | BEE | Q&
NJI-OIIK-2.3 | JlaboparopHoe 3aHsaTHE 1, [leperonka OMHAPHBIX JKHIKHX CMECEH. 4 1. Tlucvmennwlii KOHCneKm
OIIK-5 Tema Ne2 KojumuratuBHBIC CBOHCTBA pACTBOPOB. 2 2 JI/p Oghopmnenue 66160008 u
WA-OIIK-5.2 | Tema Ne3 PacTBOpHMOCTB Ta30B B )KMIKOCTH, ypaBHeHue ['enpu. JlaBnenne 2 2 obwux pezyrbmamos pabomel,
HACBIIIIEHHOTO TIapa HaJl paCTBOPOM, 3aKOH PayJis uist TeTy4Irnx ¥ HelIeTyqInx sawuma /p Ne 1.
cMecei. 2. Konnokeuym 1.
[pakTuueckoe 3ansatue. Pazdoop stana KypcoBoii paboThl. 2
Tema Ned. TlomokutenbHbIC M OTPULIATEILHBIC OTKIOHEHUS OT 3aKoHa Payrs. 2
ITeperonka >xuakux Jietyuux cmecel. [lepBriil 1 BTopoi 3akoHbl KoHOBaIoBA.
JlabopaTtopHoe 3ansaTue 2, 3ammura JaboparopHoit padoTsl 1. Kommoksuym 1. 2
OIlIK-2: Paznen V1. Daekrpoxumus. Dopmbl mekyue2o KoHmpoJis
Na-OIK-2.1 Tema No5 TepmoanHaMuka pacTBOPOB 3IEKTPOIUTOB. DIIEKTPOCTATHUECKAs 2 2 no paszoeny V1:
NA-OIIK-2.2 TEOPHS PACTBOPOB CHIIHHBIX ANEKTPOIUTOB. Ca0bie AIIEKTPOIIUTHI, 3aKOH pa3-
NJI-OI1K-2.3 Benenns OcTBanbaa. 1. Tucomennwiii koncnekm
OIIK-5 Tema Ne6. DJIEKTPONPOBOAHOCTH PACTBOPOB HIEKTPOIHTOB. 2 2 Jl/p Oghopmaenue 66160006 u
NA-OIIK-5.2 Konykromerpusl. 00wuUx pe3yrbmamos pabomol,
Tema Ne7 3aBUCUMOCTB 3JIEKTPUUIECKON IPOBOIUMOCTH PACTBOPOB 2 sawuma 1/p Ne3-3.
AJIEKTPOIIUTOB OT KOHIeHTparwu. [Ipuposa TopMokeHUST HOHOB, 2. Koanokeuym 2.
IToABM>XKHOCTH M YKCIIa IEPEHOCA HOHOB
[pakTuueckoe 3ansatue. Pa3doop stana KypcoBoii paboThl. 2
Tema Ne8 B3aumHbie nepexopl XUMUUYECKOUN U ANEKTPUUECKON YHEPTUU. 2
DJIeKTPOTHBIE TOTCHITHAIIBI.
Tema No9 DnekTpoas! 1 3TEKTPOXUMHUYECKHE JIEMEHTHI. TepMoaAMHaMUKa 2 2
raJbBaHUYECKOT0 IEMEHTA.
JlaGoparopHoe 3ansTre 3, OnpeneneHne KOHUSHTPAMOHHON 3aBUCUMOCTH 2
YIETHHOU U YKBUBAJICHTHOH 3JIEKTPOIPOBOJHOCTH PacTBOPaA CIIaboTo
JJIEKTPOJIUTA,
JlaGoparopHoe 3ansTre 4, OnpeneneHne KOHUEHTPALHOHHON 3aBUCUMOCTH 2
YAEIBHON U 9KBUBAJIEHTHOM 3JIEKTPOIIPOBOJIHOCTH PACTBOPA CHIIBHOTO JJIEK-
TPOJUTA




Ilnannpyembie Bujbl yueoHO# padoThl
(xouTposIHpYemBIe) Konrakruas padora Buasi u popmMbl KOHTPOJIBHBIX
pe3yJabTaThbl HaumeHnoBanue paaz[ueJmB, TEM, § MepoanﬂTl/IifI,
O(;f;)e(l:l)ﬂ: (hopma npoMeKyTOUHOI aTTeCTAIMM o ¢ = § E B ——
Q)opMMp;IeMoﬁ(ux) § § § E_ § § g E g COBOKYITHOCTH TeKyIIII/IifI-
KoMneTeHuuu (it) u = BN £ = B e 7 KOHTPOJIb YCIIeBA€MOCTH,
HHIUKATOPOB = g E g g g E 3 g (hopMBI TPOMEKYTOUHOTO
JAOCTHIKEHHSI = g = | §¢ E3| 2¢ KOHTPOJISI yCIIeBAeMOCTH
KOMIIETEHIH X = ok S&| FE | Q&
[IpaxTrdaeckoe 3ansaTre. Pa3dop stama KypcoBoii pabOTEL 2
JlaGopatopHoe 3aHsTue 5, OnpenencHue Yuces nepeHoca HOHOB 2
JlabopaTtopHoe 3ansTue 6, OnpeneneHne KOHCTAaHTHI THIPOIINU3a COIU 2
MOTEHIIMOMETPUIECKUM METOI0M
Jlaboparoproe 3anarue 7. M3mepenne D/[C ranbBaHIYIECKOTO IIEMEHTa 2
Hanuans-Axobu. OnpeneneHne KOHCTaHTHI paBHOBECHS U
TEPMOIMHAMUYECKUX QYHKUUI
JlabopaTtopHoe 3ansaTue 8, 3ammra Jadb0opatopHBIX padot 3-7. KomroksuyMm 2. 4
OIIK-2: Paznen VII. XuMu4yeckass KHHETHKA X X X X 10 | @opmsr mekyweeo Konmpons
NJ-OIK-2.1 Tema Ne 10 Xumuueckas kunernka. CKOPOCTh XUMHIECKOM PEAKIINH. 2 no pazdeny V11:
NA-OIIK-2.2 Kunernueckast kpuBas. OCHOBHON MOCTYJIaT XUMHUYECKON KMHETHKH.
NJ-OIlK-2.3 Tema Ne 11 . ®opmanbhas kuaeTrnka. CKOPOCTb, MOPAIOK U MOJIEKYISPHOCTD 2 2 1 ITncbMeHHBIN
OIIK-5 XUMHYECKHX peakinii. AHAJIN3 KHHETHUECKHUX YPABHEHUH pa3HbIX MOPSIAKOB. koHcnekt J/p Ne9-11, pacuer
WUJ-OIIK-5.2 Tema No 12. ®@opmanbHas KHHETHKA CIOXKHBIX TOMOTE€HHBIX peaKInii. 2 KOHLCHTPALMI HMCXOJHOIO M
Hennble peaknuu. Kuneruka, cta-nuu. @oroxumuueckue peakuuu. ['openue cepuii pabounx pacTBOPOB.
¥ B3DBIB. 2. 3ammra n/p Ne 9-11
ITpakTrueckoe 3ausTre. Pa3bop stama KypcoBoi paboOTEI. 4 3. Cobecenoanne 110
Tema Ne 13 BiusiHue TeMriepatypsl Ha CKOPOCTh XUMHYECKUX PEAKIIUH. 2 3 pabore.
AHayu3 ypaBHeHust AppeHuyca.. 4. Komnoksuywm 3.
Tema Ne 14. Ydyenne o MexaHn3Me XUMHUYECKUX PEAKIMHA. Teopust akTHBHBIX 2
CTOJIKHOBEHM. Teoprs akTHBUPOBaHHOIO KoMILIekca. KnHernka
TETEPOreHHBIX PEAKIIHI.
Jlabopatopnoe 3amartue 9. CnekTpodOTOMETPUUECKOE  ONpeAeeHue 2
KHHETUYECKHX MapaMeTpOB pPEaKIMH pacraja KOMIUIEKCHOTO COEIMHEHUS
OKcaJlaTa MapraHia
JlaGopatopnoe 3anstue 10. M3yueHne KHHETUKY peakMu THAPATALH 2
YKCYCHOTO aHTHAPHUAA METOJIOM JJIEKTPONIPOBOAHOCTH




Ilnannpyembie Bujbl yueoHO# padoThl
(1onTpoIHpYeMbIe) Konrakruas padora Buabl 1 GpopMbI KOHTPOJILHBIX
pe3yJabTaThbl HaumeHnoBanue paaz[ueJmB, TEM, § MepoﬂpHﬂTHﬁ,
O(;f(:)e(lll:)ﬂ: (opma npomeRyTOUHOM aTTeCTALUU o E = § E T T
Q)opMMp;IeMoﬁ(ux) § § § E_ § § g E g COBOKYITHOCTH TeKyIIII/IifI-
KoMmeTenuuu(ii) u < £ £ - el g = KOHTPOJIb yCIIeBA€MOCTH ;
MHAHKATOPOB = > E &t | 25| gt (OPMBI IPOMEKYTOUHOTO
JOCTHIKEHHS £ S| §S | £2 | 3¢ KOHTPOJISI YCIIeBAEMOCTH
KOMIeTeHIHH X = s | Ra| FE | Uea
Jlaboparoproe 3anarue 11. Onpenenenne HEPTUN aKTHBAIMH PEAKITHH 2
THJIpaTallMi YKCYCHOTO aHTHIIPUIa
JlaboparopHoe 3anaTue 12, 3ammuTa 1/p 7-9, KOITOKBUYM 3, 4
Paznen VIII. Karanu3 X X X X 11 | ®opmbl TEKYIIETO KOHTPOJIS
Tema Ne 15 Karanutnueckue peakun. CyIHOCTh KaTATUTHYECKOTO 2 1o pazueny VII:
neiicrBus. Katanus u xuMudyeckoe paBHOBECHE. 1. Konnoksuym 4.
Tema No 16 . MexaHN3M KaTaUTHYECKOTO NEHCTBHUA. DHEPTHU aKTUBAIIUN 2 2. IlpencraBnenue
KaTaJUTUYECKOM peakiuu. BemecTBa AppeHuyca, X poJib B KaTaJlu3e. PEe3yabTaToOB KYPCOBOM
Tema No 17 depmenTtatuBHBIN KaTanu3. IGHEKTUBHOCTD U CIIEIU(DUIHOCTD 2 paboThI.
(epMEHTATUBHOIO KaTajIu3a. 3. 3amura KypcoBO# paboTBHL.
[IpakTHueckoe 3aHsATHE. 3aUTa KypCOBOM pabOTHL.. 7
JlaGoparopHoe 3ansiTue 13, KOJUIOKBUYM 4, 3aKIIOYUTENbHOE 3aHITHE. 4
OK3ameH X X X X 45 | sx3aMeH 1o Ouieram
HUTOI'O 3a narwlii cemectp | 34 16 34 0 42

3.5.

00y4eHHUsT) — OTCYTCTBYET

CtpykTypa y4yeOHON AUCHUILIMHBI/ MO 17151 00y4aroluXxcs Mo pa3jiesiaM U TeMaM JUCHMIUIMHBL: (04HO-3a04Has popma

CrpykTypa yueOHON AUCIUIUIMHBI/MOYIIS 1711 00y4aromuXcsl MO0 pa3fenaM U TeMaM AUCHUIUIMHEL: (3a0uHas popma 00ydeHHs )- OTCYTCTBYET
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Kpatkoe conepxanve yaeOHOM TUCITUTITHHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Conep:xanue pasjiesa (TeMbl)

YeTBepThlii ceMecTp

Pazpean | Jj1eMeHTBI CTPOEHUs BellecTBA
Tema Nel [Ipenmer u cogepxanme | [IpemmeT u conepxanmne Kypca ¢uzndeckoi Xumun. Pazmemns
Kypca (pu3muecKoil XuUMHH. | Kypca. 3HadeHHE (U3MYCCKOW XUMHH JUIS XUMHYECKOH
Pazgensr kypca. VYpoBHH | TexHOnOruu U 3kojoruud. CoBpeMeHHasi TEOpHUS CTPOCHUS
TEOPETHICCKOTO atroma. OCHOBHBIE TPHHIMIBI W TOCTYJAaThl KBaHTOBOH
00001ICHHS. Teopun | mexanuku. BoaHoBoe ypaBHeHue Illpeaunrepa. BonnHoBas
CTPOCHUS aToMa. ¢yukiusa. Pemenue ypaBHenus Ilpenunrepa. OCHOBHEIC
Tema Ne2 DIeMEHTBI KBAHTOBOM | MPUONIKEHUS IpH €To pereHur. KBaHTOBBIE YHCIa, UX CBA3h
MEXaHUKH. KBanToBO- | € XapaKTepHUCTHKAMHU 3JIEKTPOHHOTO 00IaKa.
MEXaHUYeCKas Momens | KBaHTOBO-MexaHuueckuid pacuer wmoJekyd. KoBajaeHTHas
CTPOEHHS aTOMa. XuUMu4eckas cBsi3b. OCHOBHBIC MOJOXKEHUS TEOPUU BATCHTHBIX
TemaNe 3 Kpupas mmenenus | cxeM (BC). Teopus momexymsapubsix opOutaneir (MO) u ee
NIOTEHIMANBHON ~ JHEpruy | BapHAHTBI (MeTon  JMHEHHON  KOMOWHAIIMM  aTOMHBIX
JByXaTOMHO#  MOJeKyJbI. | OPOUTAIICH, METO/| CaMOCOITIACOBAHHOTO T1OJIs).
KBaHTOBO-MeXaHuuecKas [IpumeHeHne METOIOB MOJEKYISAPHBIX opoOurtaneir MO mns
TeOpHsl XMMUYECKOH CBs3U. | PACYeTa MOICKYJIbI Bogopona. KpuBas mNOTEHUUAIBHOU
MeTobl ompejeseHus | YHEPTUH MOJICKYIIBL. Xumuyeckas cBs3b. [[nuHa U sHeprus
CTPOEHHS MOJIEKYI. XUMUYECKOH CBsi3U. JIoHOpHO-akueTopHas cBsi3b. [lonsipHOCTh
Tema Nod B3auMOoCBs3h sHepruy | CBA3M U MOISAPHOCTD MOJICKYJIEL. Mepa monsIpHOCTH MOJIEKYJIIBI.
M3IY4CHUS U OSHEPrHHUH ONeKTpUYECKHE CBOMCTBA MOJIEKYJ. 3apsbl M JUIIOJbHbIC
MOJICKYJISIPHOTO [BWKCHHs. | MOMEHTBL. [Tonsipusyemocts. MonsipHast nossipusanyss 4 ee
MeTobl onpezeseHus | COCTABISIOMIKE. MeTozp! onpeieNieH s AUTTOIBHOTO MOMEHTA U
CTpOCHHS MOJIEKYIL. CTPYKTypHOW  (DOpPMYIIBI  OpraHMYECKHX IKHUAKOCTEH 10
CIEKTPOCKOIIHSI. 9KCIIEPUMEHTAJILHBIM JaHHBIM. Pedpakims u napaxop
Tema Neb. MeKMOJIEKY IAPHbIE MexMonekysipasle  B3aumoneucteus. Cunbsl  Ban-nep-
B3aMMOICHCTRHSL. Baansbca. HNon-monexynspHbie u HOH-[IAIOJIbHbIE
ArperarHsle cocTosHus | B3@UMOICHCTBHSL. Creruduyeckne MEXMOJIEKYIISIPHEIE
BemecTsa. MieanbHble H B3auMo/ieicTBUA. BomopoaHas cBA3b.
pealbHbIE rasbl. B3aumopeiictBue  HM3My4eHMs] C  BEILIECTBOM.  OTallbl
CTAQHOBJICHHUSI CIIEKTPOCKONIMM KaK METOoJa CTPYKTYPHOTO
aHam3a. Nznydenne u CIIEKTP. Bo3moxxkHOoCTH
crekTpockonuu..CBA3b SHEPrUM H3IY4YEHUS] C DHeprueu

MOJIEKYJIIDHOTO JBW)KEHHS. MeXaHU3M BO3HHKHOBEHUS U
obmast XapaKTEePUCTUKA MOJIEKYJISIPHBIX CIIEKTPOB.
BpamarensHble  cleKTpel  MOMJIOLIEHHA.  BpamarenbHas
noctosiHHast. OnpeneneHne MOMEHTA HHEPIMHA U MEKaTOMHBIX
paccTosiHMil B pa3snM4HBIX ~Mousiekynax. KomeGarenbHo-
BpallaTeJIbHBIE CIEKTPhl MOMIOUICHUsS. PenieHue ypaBHEHHs
penunrepa ajst ypoBHEH KoneOaTenbHOW SHEPTUU MOJIEKYIIbI.
I'apMOHHYHBII U aHTAPMOHHYHBIH oclIISATOpPEL. Konebanus u
CIIEKTPbl ~ MHOIOAaTOMHBIX  MOJIEKYyJ.  BaneHTtHele
nedopManoHHble KosebaHus. DJNEeKTpOHHbIE KoJeOaTeIbHO-

BpalateibHble  CHEeKTpel. Xpomodopsl. 3akoH byrepa-
JlambGepra-beepa.

MexmonekysapHele  B3auMopeWcTBuss. Cuibl  Ban-gep-
Baansca. BomoponmHas cBA3b. ArperaTtHble  COCTOSHUSA

BCIICCTBA.
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Paznean Il Xumuyeckasi TepMOIMHAMHUKA
Tema Ne6 TepmonuHaMuka. Xumuueckasi TepMOANHAMUKA, TOCTYNAThL.. OCHOBHBIC
OCHOBHBIE TIOHATHS U MIOHSATHSA U OTpeieNeHrs. TepMoauHaMIaecKkas CucTeMa.
onpenenenns. Xumudeckas | TepmomuHammdeckuit mponecc. [lapamerpst u pyHKIMN
TePMOIMHAMHUKA, cocrosiHus. | Havano TepMmoauHaMuky. B3anMHbIe
MOCTYJIATHI. MPEBPAIICHUS YHEPTUH B U30JIMPOBAHHBIX CHCTEMaX.
Tema Ne7 [Ipunoxenne 3aKOHOB BuyTtpennss sHeprus, padora, Termiora. OyHKINH COCTOSHHSL.
TEPMOJMHAMHKH K OHTanbnus. PacueT TemoThl U pabOThI B Pa3IMYHBIX
XMUMHYECKUM TIporiec-caMm. | mponeccax. .[IpunoxeHue nepBoro Hauana TEpPMOAMHAMUKH K
1 3aKoH TEpMOAMHAMUKH. XUMHUYeCKUM rpoiieccam/ TepMoanHaMUUecKoe 000CHOBAHHE
Tepmoxumus. 3akoHa ['ecca. CTaHgapTHOE COCTOSIHHE U CTaHAapTHAS
Tema Ne® TemnoeMKoCTh ra3oB U TeroTa o0pazoBaHus. TermioBoi 3¢ GeKT XUMUIECKON
TBEPJBIX TEIL. peaxiuu. Tepmoxumus. OCHOBHBIC TIOHATHS TEPMOXUMHUH.
MounekysipHo- CrarnmaptHoe cocTostHHE TermioBoi 2 (PeKT XUMIIecKoiH
KHHETUYECKasl 1 KBAHTOBO- | Peakiuu. 3akoH I'ecca u ero cieactsud. MeToabl
MEXaHUYECKask TEOPUN ompezaeneHus TeroBbix 3gdekToB. Pacuer AU u AH.
TEIII0EMKOCTH . TemnmoeMKoCTh Ta30B ¥ TBEPABIX TEI. ATOMHO-TPYTIIIOBBIE
Tema No9 11 Hauao TEPMOJIMHAMUKH. COCTABJIAIOUINEC TCIIOCMKOCTH. Hctunuadg n CpeaHAd
CaMOIpPOH3BOIBHBIE H TEIIOEMKOCTH. TeII0eMKOCTh B M30XOPHOM U H300apHOM
PaBHOBECHEBIE TIPOIECCHI. nporeccax..dopmyna Maiiepa.
DHTponus Kak GyHKIUs KBanTOBBIE TEOPUHU TEIIIOEMKOCTH. 3aBUCUMOCTD
COCTOSIHUS M KpUTEPHit TEIJIOEMKOCTH OT TeMIepaTypbl. IHTepHOISIIMOHHBIC
paBHOBECHS B (hOpMYyJIBI TEIUIOEMKOCTH. 3aBUCUMOCTh BHYTPCHHEH SHEPTUU
M30JIUPOBAHHBIX cHcTeMax. | M OHTAIBINN OT TEMIICPATYyPhI.
3aBHCUMOCTb TEIIOBOTO dPPEKTa PeakuK OT TEMIIEPATYPHI.
VYpaeaenne Kupxroda. MeToabl onpe/ie/ieHus TeIIOBBIX
Tema NelO. Tepmounamirieckue sa¢dexros. I Havamo repmoanHaMukn. TepMoTuHAMITIECKTE
TOTCHIIMATIE! KAK KPHTCPHH oOpaTtuMble 1 HeoOpaTuMBbIe Tiporiecchl. CaMONPON3BOIEHBIE U
PABHOBCCHA B 3AKPBITEIX PaBHOBECHBIC MPOIECCHI. DHTPOIHUS KaK (PYHKINS COCTOSIHUS U
cHcTeMax. KpUTEpHUI paBHOBECHS B U30JUPOBAHHBIX cucTeMax. CBoHCTBa
XapaKkTepUCTUUECKUE
sHTpornu. OOBeAMHEHHOE BRIpakeHre | 1 2-TO 3aKOHOB
bynKu. TEPMOJMHAMUKH I 00PaTUMOTO U HEOOPATUMOTO
Tema Noll. Vpasuenue I'n66ca- MpoIeccoB. PacyeT 3HTPOIUH B 00paTUMBIX MTPOIECCAX.
TenbpMrobia. MeTomsl Pacyer sHTpONIMK B HEOOpATUMOM TIpOIIECCe.
pacueTa NoTeHLUANA TepMoarHAMUYECKHE MOTSHI[HAIBI KAK KPUTCPUH PABHOBECHS
Tu66ca. B 3aKPBITBIX CUCTEMaX. XapaKTCPUCTHUCCKUE QPYHKIIUH.
Tova Nel2. XUMHYCCKHH TOTEHIMA VYpasuaenue ['no6ca-I'enpmromnsia. Cesizb AG u AF ¢ Termoroit

WJeaTbHBIX W PEaTbHBIX
ra3oB. XMMHUUYECKUH
MOTEHIMAN B UJIEAIBHBIX U
pEaNBbHBIX PacTBOpax.
DneMeHThI CTaTUCTHIECKOMN
TEPMOIUHAMUKH.

npornecca. Meronsl pacuera noreHuuaia [ m60ca. Meron
abcomoTHBIX HTpOonHi. Dopmyna Temkuna-11IBapimana.
XUMHYECKHH NOTEHINAN UICAIBHBIX U peabHBIX T'a30B
(yruTHBHOCTH, KO3 dUneHT PyruTHBHOCTA. XUMHUYESCKUI
MOTEHIMA B UACATBHBIX U peaJbHBIX PaCTBOPax. AKTUBHOCTD,
1 K03 GUIMEHT akTUBHOCTH. [IepBoe u BTOpOe cTaHIapTHBIE
COCTOSIHUSL.

TenoBas TeopeMa Hepuera. Cnencteus. Beruncnenue
a0COITIOTHBIX SHTPONHIA U MOCTOSHHBIX HHTETPUPOBAHUSI.
BrIpox1eHHBIE COCTOSIHUS

ONIEMEHTBI CTATUCTHYECKOW TEpMOANHAMUKN. CTaTHCTHYECKOE
TonkoBaHue Il 3akoHa TepMoIMHaMUKU. MaKpoCOCTOsSIHUE U
MHUKPOCOCTOSTHHE CHCTEMBI. TepMoanHaMUYecKas
BepoATHOCTh. Cymma 1o coctosiHusIM. Popmyna CTupinuHTra
MosnekynsapHbIE CYMMBI TIO COCTOSTHUSIM JUTSL OTAEIBHBIX (hopM
JIBIKEHHS MOJIEKYJT (TIOCTYIATENbHOTO, BPAIaTEIbHOTO
K0JIe0aTeIbHOT0, SJIEKTPOHHOT0). 3aKOH pacipeaeIeHus
MOJIEKYJI IT0 CKOPOCTSIM M SHEPTHSIM.
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Paznea 111 XuMuueckoe paBHoOBecHE

Tema Nel3. XUMHUYECKOE PAaBHOBECHE. XuMudeckoe paBHOBeCHE. 3aKOH JEHCTBYIOMINX MaceC s
3aKoH IeHCTBYIOIUX MacC | peakiuid, MPOTEKAIOINX B ra30BO U KUAKOH Pazax.

JUTSL peaKiuii, Koncranra paBHoBecusi. CriocoObl BEIpasKeHHS KOHCTAHTBI
MPOTEKAONINX B Ta30Boil 1 | paBHOBecus. CBs3b mexay Kp u Kc
KUAKOU (hazax VYpasuenue uzorepmel Baut-I'odda. HopmansHoe cpoactBo

Tema Nel4. YpaBHEHUE U30TEPMBI XUMHYECKOM peakiuu. OnpeneneHue HanpaBieHus
Banr-T'opda. HopmansHoe | XUMHYECKON PEaKLUM, TEPMOAMHAMUYECKOTO CPOJICTBA U
CPOJICTBO XUMHYECKOM KOHCTAaHTBI paBHOBECHS C MCIIOJIB30BAHUEM YPABHEHHS
peakiun. OnpeeneHne M30TEPMbl XUMHUECKOM peakiuu. MeTosl pacdeTa KOHCTaHThI
HaIpaBJI€HUs] XUMUYECKOH | PAaBHOBECHS.
peaKIuH. 3aBHCUMOCTb KOHCTAHThI PABHOBECHS OT TEMIIEPATYPHI.

Tema Nel5 3aBUCHMOCTh KOHCTAHTBI YpaBueHust n3o0xopsl 1 n300apsl Bant-I'odda. [Mpunmmn
paBHOBECHUS OT cmenieHus pasHosecus Jle lllarenve-bpayna. Pacuet Bbixona
TeMIeparypsl. YpapHenusi | MPOIYKTa M COCTaBA PABHOBECHOI CMECH.

M30XOpHI ¥ n300apsl BaHT-
Todda.

Tema Nel6 [Tpunuun cmemenus
paBHoBecus Jle laTenne-
Bbpayna. Pacuer BbIXOna
MPOAYKTa U COCTaBa
paBHOBECHOW CMECHU

Paznen IV ®a30B0¢ paBHOBHCHE

Tema 17. @da30BbIc paBHOBECHUS U I'omorenHsie u reTeporeHHble cucteMbl. Dasbl U Ppa3oBbie
(ha3oBbIe IEPEXO/IbI. paBHOBecHs. Y CI0BUS ()a30BOr0 paBHOBECHSI B TETEPOTCHHBIX
I'oMorenHbIe U cuctemax. [Tonsitue crenens cBoOoabl. [Ipasmiio da3 ['mdoOca.
FETEPOrEHHBIE CHCTEMBI. ®da3oBbIe paBHOBECHS U (ha30BbIe IEPEXO/IBI B
[paBuno ¢a3z 'nboca. OJTHOKOMIIOHEHTHBIX cucTeMax. Da30Bbie Mepexo/ibl HEPBOTO

Tema 18. VYpasuenue Knaiinepona- Y BTOPOTO poJa.

Kunaysuyca. PaBHoBecus VYpasuenne Knainepona-Kinaysuyca. 3aBucumocts
Map-KUAKOCTh U XKUAKOCTh | TEMIIEpATyphl IUIABJICHUS OT OABICHUA. Y DABHEHHUE

— TBEpJIOE TEIIO. Knaiinepona-Kiay3uyca s paBHOBECHS Tap - )KUAKOCTD.
JlmarpaMMbl COCTOSIHUS 3aBUCHMOCTb JJaBJICHHS HACBHIIICHHOTO Mapa OT TEMIEPATYpBHI.
OJTHOKOMITOHEHTHBIX JnarpamMmbl COCTOSHHSL OJTHOKOMITOHEHTHBIX CHCTEM.
CHUCTEM. DOHaHHOTPOITHBIE © MOHOTPOTHEIEC (Da30BBIE MIEPEXO/IbI.

Tema 19. DU3UKO-XUMHUYECKU I Juarpamma coctosaHus cepbl. DUINKO-XUMHUUECKUN aHaN3
aHaIIN3 MHOTOKOMITOHEHTHBIX CHCTEM. /lnarpaMmsl COCTOSHUSI.
MHOTOKOMITOHEHTHBIX IIpuHIKIIEL HCCENOBaHNA AMArpaMM COCTOSIHUA. [IpuMepsl.
cucreM. J[uarpammsl Tepmuyeckuii ananu3. KpuBele oXiaxxaeHs U AMarpaMMBbl
cocrostaus. [IpuHIMTIBI IUIAaBKOCTHU. J[narpamma coCTOSTHUSI CHCTEMBI C 3BTEKTHKOM.
HCCIIEIOBaHMS JUarpaMm IIpaBuiio prryara. JluarpamMmma coCTOSHUSL CHCTEMBI €
cocrosius. [IprmMepsr. KOHTPYEHTHO TUIABSIIIIUMUCS XUMHUYIECKHUMHU COSTUHEHUSIMHU.

Tewma 20. Tepmudeckuii aHam3. JnarpaMma cOCTOSIHMSI CHCTEMBI C MHKOHTPYEHTHO

KpI/IBBIG OXJIAXKIACHUA U
AuarpamMmmabl IJIaBKOCTH.

TUIABSIIIUMUCS XUMUYECKHMHU COSTMHEHUAMU. DBTEKTHKA U
neputektuka. [lyte kpuctammzanuu. ITpumenenue npasuna
pblyara Jyisi OIpeeIeHNs] MacChl U COCTaBa PaBHOBECHBIX (as3.
IlocTpoeHne KpUBBIX IIABKOCTH U3 IUArpaMM COCTOSHUS.
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Tema 21.

JuarpaMMbl COCTOSTHUS
TPEXKOMIIOHEHTHBIX
cucreM. Tpe-yrosbHuk
I'u66ca. Ananus
JliarpaMMbl COCTOSTHUS
CHUCTEMBI TpEX orpa-
HUYCHHO-CMEIINBAIOIIUXCS
JKUJIKOCTEH.

PacueT BapuaHTHOCTH CUCTEMBI B Pa3IMUHBIX (PUTYPATHBHBIX
Toukax. CUCTEMBI C TBEPIBIMHA PACTBOPAMHU, KOMITOHEHTHI
KOTOPBIX HEOTPAHUYEHHO PACTBOPUMEI. THIIBI TBEPIBIX
pactBopoB. uarpammel cocTostHus. CUCTEMBI €
OTpaHUICHHON PAaCTBOPUMOCTBIO B KUAKOH (aze. izMeHeHHE
noTeHraa ['mb0ca mpu cMemeHny kuakocte. . Ilpasmno
MPSIMOJIMHEWHOTO AuameTpa. Mcronbp3oBaHue npaBuiia peryara
JUISL OTIPECIICHHSI COCTaBa CONPSKEHHBIX PACTBOPOB.
JnarpaMMbl COCTOSIHUSL TPEXKOMIIOHEHTHBIX CUCTEM.
Tpeyroneauk ['m06ca. Pacder cocrtaBa cucTeMbl B
(UTYpaTUBHOM TOUKE. AHAIU3 AUATrPAMMBbI COCTOSTHUS
CHCTEMBI TPEX OIrPaHUYEHHO-CMEIINBAIOIINXCS KUAKOCTEH.
[IpaBuino Tapacenkosa. JluarpaMmbl COCTOSIHUS
TPEXKOMIIOHEHTHBIX CHCTEM.

IaTelii cemecTp

Pazgen V PactBopnl
Tema Nel ITpuHIMIEl [Mpuanuner  kmaccuuKaMd — PacTBOPOB.  XHUMHUYECKHUH
KiaccuuKau MOTEeHIIMal KOMIIOHeHTa a pactBope. IlepBoe u BTOpOE
pacTBOpPOB. XUMHUYECKHH CTaHJapTHBIE COCTOSIHMS. VeanbHble W pealbHBIE PaCTBOPBI.
MOTEHIIMAT KOMIIOHEHTa B | AKTUBHOCTh M KO3 (HUUUEHT  aKTUBHOCTH.  MeTomsl
pactBope. [lepBoe u BTopoe | onpeneneHus ko3hHUIMeHTa aKTUBHOCTH.
CTaHJapPTHBIE COCTOSTHHUSL. KonnmuratusHele CBOICTBAa  PacTBOPOB. [ToBbIIeHHE
Tema Ne2 KommuraTtusHbIE CBOMCTBAa | TEMIEpATyphl KUIIEHHS, IOHKEHUE TEMIIEPATYPhI 3aMEP3aHHs,
PacTBOPOB. OCMOTHYECKOE JNaBjicHHe, ypaBHeHHe Baut-I'odda. Metoas
Tema No3 PaCTBOpI/IMOCTb rasoB B ONpECaCICHUA MOHCKy.HﬂpHOI\/'I MacCCHI. KpI/IOCKOHI/IH,
KHIKOCTH, YpaBHEHHE 30ynnockonus, OcMOMeTpusi. PacTBopuMOCTh ra3oB B
I'enpu. JlaBnenne JKUAKOCTH, ypaBHeHHe ['eHpu. JlaBieHHe HaCBIIEHHOrO IMapa
HACBILEHHOI'0 Iapa HaJ Haa pacTBOPOM, 3aKOH PaYJIH JJid JISTYy4YHUX W HCICTYUHX
pacTBOpoM, 3aKoH Payis cMece. 3akoH Payns s pealbHBIX  PacTBOPOB.
JUIA JIETYYHUX U HEIETY4YUX [TonoxurenerHble U OTPULATCIIBHBIE OTKJIIOHEHHA OT 3aKOHa
cMeceit. Payns. Ileperonka xxuakux jietyuux cMmecei. [lepBrolil 1 BTopoit
Tema Ned TT0IOKHTEILHEIE 1 3akoHbl KoHoasosa. [leperonka. Pextudukanus
OTpHIaTeIbHBIE
OTKJIOHEHHS OT 3aKOHa
Payns. Ileperonka >xuakux
Jerydnx cmeceil. [lepslii u
BTOPOM 3aKOHBI
Konosanoga.
Pazgen VI DJIEKTPOXUMHUS
Tema Ne5 TepMmonnHaMuka TepMoanHaMUKa PacTBOPOB DJIEKTPOIUTOB. CpeqHsst MOHHAs
PacTBOPOB IEKTPOJIUTOB. | aKTUBHOCTh U CPEIHUH HOHHBIM KO3()(UIIMEHT aKTUBHOCTH.
OnexTpocTaTuyeckas Nonnas cuia pacTtBopa. OcHOBHBIE HIOHSTHUS
TEOpHs paCTBOPOB 9JIEKTPOCTATHYECKOI TEOpUHN pacTBOpOB CHJIBHBIX
CUJIBHBIX 3JIEKTPOJIUTOB. anekrponuToB Jlebas- Xrokkens.. 1-e, 2-e u 3-e mpHOIKEeHMS.
Crna0ble 3JIeKTPOIIHTHI, OnekTponpoBoaHocTh. [IpoBognuku 1-ro u 2-ro pona.
3aKOH pa3-BeJeHU ONEeKTPONPOBOIHOCTD PACTBOPOB 3JIEKTPOJIUTOB. Y IENbHAS U
OcTtBanpa. MOJIIpHasl  3JIEKTPONPOBOAHOCTH. [lOABMIKHOCTE HMOHOB B
Tema Ne6 DNEKTPONPOBOTHOCTh pactBope. IloHarue  «OeckOHEYHOE WM  HpPEAEIbHOE
PacTBOPOB DIIEKTPOIMTOB. | pasBeneHue». 3akon Konppayia.
KonaykTomerpusi. 3aBUCHMOCTb  JJIEKTPUYECKOH TPOBOAMMOCTH  PacTBOPOB

QJICKTPOJIMTOB OT KOHLCHTpALUU. Hpnpoz[a TOPMOKCHUA
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Tema No7 3aBUCUMOCTh MOHOB, 3JIEKTpo(opeTHyecKnid 1 pelaKCallMOHHBIN 3P QEKTHI.

BIEKTPUUECKOMN YpaBuenne OHzarepa.
MpoBOAMMOCTH pacTBopoB | [lomBmkHOCTE M umcna mepeHoca HWOHOB. KoaddunmeHt
3NEKTPOJIUTOB OT anexTpuieckoil mpoBoauMoctu. Konagykromerpus. EpnnHas
KoHIeHTpauuu. [Ipupona TEOPHsI AUCCOLMALIUY 3JIEKTPOIUTOB. IOHOT€HBI 1 HOHO(OPBHI.
TOPMOXEHHS HOHOB, [Tpasumo KabmykoBa-Tomriicona. BrusiHue 35eKTpOIHTHIECKON
[MoaBu>xHOCTE U YHCIA JUCCOIIMAlMM Ha KOJUJIMTAaTHBHBICE CBOWMCTBA PacTBOPOB.
IepeHoca HOHOB N3orormdeckuit KO3 hUTHESHT.

Tema Ne8 B3anMuEIe mepexost Bzaumuble nepexopl XUMUYECKOW U 3JIEKTPUUECKON SHEPIHUu.
XUMAYECKOH 1 DONEeKTPOABWKYIIME CHJIBI W 3JCKTPOJHBIC MOTCHIHAIIBL.
ANEKTPUIECKOI SHEPTUH. MexaHu3M  BO3HHUKHOBEHMSIT WM CTPOCHHE  JIBOMHOTO
OJeKTpoaHbIe JIEKTPUIECKOTO CIIOSL.

MOTEHITHAEI. OneKkTpoAHble TOTeHHManbl. YpaBHenne Heprncra s

Tema Ne9 DIIEKTPOIBI H AIIEKTPOAHBIX TMOTeHIHMaNoB. Kiaccudpukauus 3IIEKTPOAOB.
3IEKTPOXUMHYECKHE VpaBuenue HepHcTa I SJAEKTPOJIHBIX  MOTEHIMAJIOB.
3TIEMEHTBL. Kiraccndukarus 3meKTpoaoB.

TepMoanHAMEKA [Morenumometpusi. Bompocsl, pemaeMble ¢ HCIOIB30BAHUEM

rajJbBAHHYECKOTO noteHuuomerpuu. Omnpenenenne pH ¢ ucnonap3oBaHueM

3JIEeMEHTa. PasIMYHBIX  HMHOWKATOPHBIX  JJIEKTPOLOB W  3JIEKTpoJa
cpaBHeHHs. OnpeneneHue CTaHIAPTHBIX TEPMOINHAMUYCCKUX
(GYHKIUH ¢ UCTIONB30BAHNEM [TOTEHIIMOMETPHHU.

Pazgen VII | Xumuueckasi KHHeTHKA

Tema Ne 10 XuUMHUYECKas KHHETUKA. Xumnyeckas kuHetuka. @opmanbHas kKuHeTHKa. CKOpOCTb,
CKOpOCTb XMMHYECKOH MOPSIIOK M MOJIEKYJISIPHOCTD XUMHUUECKUX peakuuii. OOmuii u
peakimi. K“Hem“fCKa" YaCcTHBIN MOPSI0K peakiur. OCHOBHOM MOCTYIAT XUMHUECKON
kpuBast. OCHOBHOH 5 KUHETUKH. [TOPAIOK U MOJIEKYISPHOCT peakiyu. [[puurHbl
HOCTYJIAT XUMUIECKON HECOBITAICHUS MOJIEKYJIIPHOCTH U MOPSI/IKA PEAKIIUH.
KHUHCTHKH. Kunetnyeckue ypaBHeHHs. AHAIN3 KUHETUYECKOTO

Tema Ne 11 . PopManbHas KHHETHKA. ypaBHEHHUS peakluy nepBoro nopsaka. Kunernka
CropocTs, 1opszoK u AJIEMEHTaPHBIX PEAKIM BTOPOTO U TPETHETO MOPSIKA.
MOICKYIBIPHOCTE XUMUICCKIX | Cr10c06BI Onpe/ieieHrs MOPSIKa ¥ KOHCTAHTBI CKOPOCTH
peaiuuii. AHAIW3 . | xumnueckoi peakuuu. [lepron momynpesparieHus.
KHHCTIHCCKIX ypaBHCHIH DopMalibHAs KUHETHKA CJIOKHBIX TOMOTE€HHBIX PEAKLIHM.
PA3HBIX HOPAKOB. THIBI CIOXHBIX peakunii. IByCTOpOHHUE U apajuiebHble U

Tema Ne 12| @opmanbHast KHHETHKA nocieoBaresbHble peakiun. CONpsHKEHHbIE PEAKIIUH.
C/IO’KHBIX T'OMOTCHHbIX Asrokaranutnueckue peakiuu. llennsie peakuun. Kunernka,
peaxumit. Lentbre craguu. DoToxumudeckue peakiuu. [OpeHue U B3pHIB.
peaxumn. Kuneruka, cta- 3aBUCHUMOCTb CKOPOCTH XMMUYECKON PEAKIUK OT
. DoToxuMuecKne Temneparypsl. TemneparypHbiii Koddpdunuent Baur-Todda.
peaxunu. I'openne u Vpasuenue Appennyca. loTeHnmanbHbIi Gapbep. JHEprus
B3PBIB. AKTUBAIINKM XMMHYECKON Peakiiu. DKCIEPUMEHTAIBLHOE

Tema Ne 13 Buusiaue Temneparypbl Ha ONpeNIeTICHUE SJHEPI U aKTUBALUMU U NPEIIKCIIOHEHIUAIBHOTO
CKOPOCTb XMMUYIECKUX MHOKHTES.
peakiuii. AHau3 Teopust aKTUBHBIX CTOJIKHOBeHH. DU3NUECKUN CMBICIT
YPaKHEHHsS! APPEHHYCA.. SHEPTUU aKTUBAIMH U MPEAIKCIOHEHIIMATIBHOTO MHOKUTEISL.

Tema Ne 14. | Yuenue o Mmexanuzme

XUMHUYECKUX PEAKIHI.
Teopus akTUBHBIX
CTOJIKHOBEeHMU. Teopus
AKTUBUPOBAHHOI'O
KoMIutekca. Knneruka
reTEPOreHHbIX PEeaKIUil.

MoHOMONEeKyIIpHbIE peakiiui. Teopust akTHBUPOBAHHOTO
komrutekca. [1yTe peakuny. Bpems U3HN aKTHBHPOBAHHOTO
KOMIUIEKCA. DHepreThuecKas Kapra XUMUYECKONW PEaKIIHN.
Peakunu B pactBopax. Knerounsriit adexr. Bnusiaue
pacTBOpUTENSl HA CKOPOCTh MOHO- M OMMOJIEKYJISIPHBIX
XUMHUYECKUX peakuuii. OcoOeHHOCTH peaknii MeX 1y HOHAMH
Y MOJIEKYJIaMH.

Kunernka rereporennsix nponecco. Auddysust n

ko3 uimeHt auddysun. 1u 2 3akonsl Guka. COOTHOIICHHE
JUQPY3MOHHBIX U KHHETHYECKUX (haKTOPOB, ONPEIENIOINX
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CKOpOCTh peakiuy. CTallmoOHapHOE COCTOSHUE TeTEPOreHHBIX
MporieccoB. BimsiHMe TeMmepaTypsl U IepeMenTnBaHs.
CriocoOb1 onpeiesieHus JTMMUTHPYIOLICH CTaIH
TETEPOreHHON PEAKIUU.
Pazgen VIII | Katamms
Tema Ne 15 Karanurnueckue peakiun. | Karanutnueckue peakiuu. CylHOCTb KaTaTUTHYECKOTO
CymHOCTb nericteud. Karanus u xumudeckoe paBHOBECHE.
KaTaJUTHYECKOTO Karanurnaeckas aktuBHOCTH. Katanm3aTopsl 1 HHTHOUTOPBI.
neiicreus. Karanus u I'oMorenHsIil KaTanu3. DHEPrus aKTUBAIMM KaTaTUTHIECKON
XHUMHUYECKOE paBHOBECHE. peakuun. BemectBa Appenunyca, UX poJib B KaTaln3e.
Tema Ne 16 . | Mexanusm KuneTrka roMOreHHbIX KaTaTUTUYECKUX PEaKIIUM.
KaTaJIUTHYECKOTO Karanurnueckue peakiun. CymHOCTh KaTaTUTHYECKOTO
JEUCTBUSA. DHEPrusi nevctus. Katanus u xumuueckoe paBHoBecue. ['oMoreHHbIN
aKTUBAaLIHU Y TETEPOTCHHBIN KaTanu3. AJICopOmus u ee poib B
KaTAIATUYECKON peakuuu. | T€TEepOreHHOM KaTajause.
Bemectsa Appenuyca, ux | I'€TepOreHHBIN U METANIOKOMILIEKCHBIN KaTanu3. Teopus
POIIb B KaTalu3e. MEXaHU3Ma TeTePOreHHBIX KaTATHTUISCKUX PEeaKIIHA.
Tema Ne 17 depMeHTaTHBHBIH Katanns. | MyJIbTHIUICTHAs Teopust Bananiuna, Tepus ak THBHBIX
D¢heKTUBHOCTD 1 ancamb6ieit Ko6osena.
crenupUIHOCT ®depMeHTaTUBHBIN KaTanu3. D(GEKTUBHOCTD U
depMeHTaTHBHOTO CrenupUIHOCTh (HePMEHTATUBHOTO KaTaIn3a.
KaTaau3a. KommneMeHnTapHOCTh U CPOACTBO. THITBI KATATUTHUECKUX
peakumii. IMMoOunn3oBaHHble pepMEHTHI.
3.7.  Opranuzaius caMOCTOATEIbHONU PabOoThl 00yUYaIOITUXCS

CamocrosTenbHas paboTa CTyJeHTa — oOsi3aTeNbHasl 4acTh OOpa30BaTEIbHOIO Mpoliecca,
HaIpaBJICHHAs HA PAa3BUTHE TOTOBHOCTH K MPOPECCHOHATBPHOMY U IMIHOCTHOMY CaMO0Opa30BaHUIO,
Ha NMPOEKTUPOBAHKE JATLHEHINIET0 00pa30BaTEIFHOTO MapIIpyTa U IPOPECCHOHATBHON Kapbephl.

CamocrosiTenbHas pabota 00yJaronuxcs Mo JUCIHUIUITMHE OpraHn30BaHa Kak COBOKYITHOCTh
aAyIMTOPHBIX U BHEAYJUTOPHBIX 3aHATUA M paboT, 00eClmeyHBAIONINX YCIEIIHOE OCBOCHUE
JUACITUIIIHHEL.

AynutopHas camMocCTOsITeNlbHasg paboTa OOyYaromMXCS MO AMCIMILIAHE BBIMOJIHSACTCS Ha
YY4eOHBIX 3aHATUSAX II0J PYKOBOJCTBOM TIpEroaBaTelis W IO €ro 3aJaHuio. AyIAUTOpHAS
camocTosTeNnbHas paboTa 00y4armuXCcsl BXOTUT B 001uil 00beM BPEMEHH, OTBEACHHOTO YYEOHBIM
TUTAHOM Ha ayJAUTOPHYIO PadOoTy, M perilaMeHTHPYETCS PaCCAHUEeM YIeOHBIX 3aHATHH.

BueayautopHasi caMmocTosiTenbHast paboTa o0ydaronuxcs — IaHupyeMas yaeOHasi, Hay4HoO-
HCCIIeIOBATEIILCKAS, IPAKTHYECKast paboTa 00yJaroNnIuX s, BEITIOTHIEMAas BO BHEAYIUTOPHOE BPEeMSI
Mo 33JaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE MperojaBareis, HO 0€3 ero HemocpeaCTBEHHOTO
y4acTHsl, pacliicaHNueM YYeOHBIX 3aHITHI HE PErIAMEHTUPYETCS.

BueayautopHas camocTosiTenbHast paboTa 00y4aronuxcsi BKIOYaeT B ceOs:

- MOATOTOBKY K JICKIHSM, MPAKTUYECKUM U TaOOPATOPHBIM 3aHATHSIM, dK3aMEHY;

- M3y4eHHEe y4eOHBIX TOCOOUI;

- M3YYCHHE TEOPEeTUYECKOr0 M MPAKTUYECKOro MaTepHuaja Mo PEKOMEHIOBaHHBIM
HCTOYHUKAM;

- MOJTOTOBKA K BBITTOJIHEHUIO JTA00PAaTOPHBIX PAa0OT U OTYETOB 110 HHUM;

- BBITIOJTHEHHE KYpCOBON paboTHI;

- MOJITOTOBKA K KOJUIOKBUYMY, TECTY;

- MOATOTOBKA K MPOMEXYTOYHOMN aTTeCTAllMU B TEUCHUE CEMECTPa,
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CamocrosiTenpHass pabota oOydYaronIuxcst ¢ yd4JacTHEM MperojaBateis B (opme HHOH
KOHTAKTHOW paboThl MpeaycMaTpUBaeT TPYIINOBY0 © (WIM) HWHAMBUIAYaIbHYI paboTy C
00y4JaroIMMHUCS U BKJIIOYAET B CeOS:

- MPOBEJICHUE WHIWBHUIYaJIbHBIX W TPYNIOBBIX KOHCYJBTAlMA 10 OTACIHHBIM
TeMam/pasaenam JUCIUTLUIHHBL

— MPOBEACHUE KOHCYJIBTALMM Tepe]] IK3aMEHOM,;

3.8. IlpuMeHeHUE IEKTPOHHOTO 00YUYEHUS, IUCTAHIMOHHBIX 00PAa30BaTEIbHbIX

TEXHOJIOTUN

Peanuzanus nporpaMMbl y4eOHOM AUCHUIUIMHBI C TPUMEHEHHUEM AJIEKTPOHHOTO 00YUYEeHUS U
JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHHA PETIaMEHTUPYETCS NEHCTBYIOUIMMHU JTOKAIbHBIMU
aKTaMu YHUBEpPCUTETA.

VY4deOHas 1eATeNbHOCTh YACTUYHO MPOBOIUTCS HA OHJIAHH-TIAT(GOpMeE 3a CUET MPUMEHEHUS
y4e0HO-METOINYECKUX ITEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB!

2 KaTeropuu

HCI0JIb30BAHHE 00beM, BKJIIOYeHME B y4eOHbIH
ucnoab3oBanue 0 u 10T
90 u 10T Jac npoiecc

o0yueHune yueOHO-METOANYECKUE IJIEKTPOHHEIE 10 OpraHu3aIus

C BeO-OATCPKKON | 00pa3oBaTesbHBIE pECYPChl YHUBEPCUTETA CaMOCTOSITEIbHON paboThI
1 kaTeropuu 00yJaroNuXCst
y4e0HO-METOIUIECKHE IIIEKTPOHHBIC 12 B COOTBETCTBHH C
o0pa3oBaresbHbIe PeCypChl YHUBEPCUTETA pacnucaHuem

TeKYIIeH/TIPOMEKYTOUHOU
aTTecTaluu




19

4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1.  CooTHeceHuE MIaHUPYEMBIX Pe3yJIbTaTOB 00YUYEHHS C YPOBHIMH COPMHUPOBAHHOCTU KOMIIETEHIUH.
YpoBHu HTorosoe OneHka B
copMHUpPOBAHHOCTH KOJIMY€eCTBO NATHOAILHOU
KOMITeTeHIM I 0aJ1J10B cucreme
B 100-0aiapHOM | MO pe3yJbTaTaM
. IToxa3sarenu ypoBHs cOpPMHPOBAHHOCTH
cucreme TeKyliei u
10 pe3yJbTaTaM | NMPOMEKYTOYHOI
TeKyulei u aTTrecTaluu
NMPOMeKYTOUHOMH
aTTecTalMu YHuBepcajabHOM . npopeccnoHAJIbHON
0o0menpogeccHOHAIBLHBIX KOMIIETEHIIUH
KOMIICTCHIITUN KOMIICTCHIIMN
OIIK-2: UA-OIIK-2.1 UJ1-OIIK-2.2 UJI-OI1K-2.3
OIIK-5 MJI-OIIK-5.2
BBICOKUH 85-100 OTJIMYHO OO6yuarommuiics:

— MCYEPHBIBAIOILE U JOTMYECKH CTPOHHO M3JIaraeT yueOHbIH MaTepua,
YMEET CBS3bIBaTh TEOPUIO C INPAKTUKOW, CIIPABISETCS C PELICHUEM
3ajad  MpO(EeCcCHOHANLHOW  HAMpaBIEHHOCTH BBICOKOTO  YPOBHSA
CJIO’KHOCTH, IPAaBWJIBHO 0OOCHOBBIBAET IPUHATHIC PEILICHUS;

— CmocoOeH TPHUMEHSTh TEPMHHOJIOTHUECKU HWHCTPYMEHTapuil B
oOmactn  (U3NUECKOW XUMHHM ISl PELICHUs ITOCTaBJICHHON LI B
CBOCH IpeIMETHON 001acTH.

— HMEET YCTOMYMBOE IIPEICTABIECHUE W HCIOJIB3YET IPUIIOKEHUE
3aKOHOB TEPMOAVHAMUKH K XUMHUYECKHUM IpOoLEeccCaM, XUMUYECKUM H
¢ha3oBbIM paBHOBECHSAM, poLeccam B pacTBOpax u
JIEKTPOXUMUYECKUX CHCTEMAX.

- paccMaTpHUBAaET CBOMCTBA XUMHUECKUX COCIUHEHUN OCHOBBIBAsCh Ha
COBPEMEHHBIX MPEJCTABICHUSAX O CTPOEHHMH BEIECTBA, XMMHUYECKOU
TEPMOJVMHAMHUKY U KHHETHKE XUMUYECKHX MPOLIECCOB.

— HCIONB3yeT OCHOBBI METOAOB  (pusmyeckoii
TEOPETHIECKOTO (PYHAAMEHTa XUMHUYECKON TEXHOJIOTHH.

XHUMHH KakKk
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— TIPUMEHSET METOJbl, KOTOpPbIE HCIOJB3YHOTCS IIPU IPOBEICHUU
TEOPETHIECKHUX (PH3NKO-XUMHYECKHAX PaCUETOB.

— cBOOOJTHO OPUEHTUPYETCSI B yueOHOM U po(heCCUOHANBHOMN JTUTEPaType,
KPUTUYECKH M CAMOCTOSTENBHO OCYILECTBISIET aHanu3 Y4yeOHOH, u
CIpPAaBOYHON  JUTEpaTypsl 1O  (UIMUECKOH  XUMHUH, HCIONB3YS
BO3MOYKHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHIT M T1I00abHOM cetn IHTepHeT;
— JJaeT pa3BEpHYTHIC, HCUEPINBIBAIOLINE, MPO(PECCHOHATBHO I'PaMOTHBIE
OTBETHI Ha BOIIPOCHI, B TOM YHCJIE, TOTIOJHUTEIEHBIE.

MOBBITIIEHHBIA

65 — 84

XOPOIIIO

— OOyuaronuiics:

— JIOCTaTOYHO MOAPOOHO, TPAMOTHO M IO CYIIECTBY H3j1aracT
W3YYEeHHBIA MaTepHuall, IPUBOANT M PACKPHIBAET B TE3UCHOU (opme
OCHOBHBIE MTOHSITUS;

— WMeeT HaBBIKY UCTIOIh30BAHHUS OCHOB METOIOB (PH3UIECKON XUMUHN
KaK TeOPETUIECKOro (yHIaMEHTa XMMUYCCKON TEXHOJIOTHH;

— CBSI3bIBAET XUMHUYECKUE, C XUMHUYECKOW MPUPOJIOH, CTPOECHHUEM
MaKpOMOJIEKYJI, CTPYKTYpPOIl 1 BHEIIHUMH [TapaMETPAMH;

— CIOCOOCH OmUcaTh CBOMCTBA CBOWMCTBA XUMHUYECKUX COCIMHEHUM
OCHOBBIBASICh Ha MPEJCTABICHUSIX O CTPOCHUU BEILIECTBA, XUMUUYECKON
TEPMOJIMHAMUKYA U KHUHETHKE XUMHUYECKUX MPOLIECCOB;

— JIOCTaTOYHO  XOpOWIO  OpPHEHTHUpyeTcs B y4eOHOW U
po(heCCHOHATIBHON JUTEpaType 1Mo (U3NYECKOW XUMHH, HCIIONb3YS
BO3MOXXHOCTH KOMIBIOTEPHBIX TEXHOJOTHA U TIIOOATBHOW CeTH
WNHrepHerT;

— OTBET OTpPa)kaeT 3HAHUE TEOPETUUYECKOr0 M MPaKTUYECKOTO
Marepualia, He JONyCKasl CYIECTBEHHbIX HETOUYHOCTEM.

0a30BbIHI

41 - 64

YAOBJICTBOPUTEII
BHO

OO0yuarommuiics:

— JIEMOHCTPUPYET TEOPETHYECKHE B3HAHWS OCHOBHOTO Y4eOHOTrO
MaTepuaia JUCHHUIUIMHBI B 00beMe, HEOOXOAUMOM IS JTalbHEHIIIeTo
ocBoenust OIIOII, Ha3bIBaeT OCHOBHBIE TEPMUHBI U OnpeaeIeHUs
XUMHH ¥ ()U3UKH BHICOKOMOJIEKYIISIPHBIX ~ COCIUHEHHIA, 3HACT UX
KJIACCHU(PUKAIHIO M HOMEHKJIATYpPY, JaeT ONpeIesIeHUs Crocodam
MOJIyUYEHUs, arperatHeiM, (u3udeckuM H (a30BbIM COCTOSHHSIM
XUMHUYECKUX COSAMHEHUH U TEPMOJIMHAMUYECKHUX CUCTEM,
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— WMeEEeT HaBbIKH HCIOIb30BaHHUS OCHOB METOJ0B (PU3UUECKON XUMHUH
KaK TEOPETUUECKOro (hyHIaMEHTa XUMUIECKON TeXHOIOTHH;

— JIEMOHCTPUpPYET 3HAHHS O CBOMCTBA XUMHYECKHX COCIUHEHUM
OCHOBBIBASICH Ha  COBPEMEHHBIX TIPEJCTaBICHHUSAX O CTPOCHHUH
BEIIECTBA, XUMHUYECKOW TEPMOAWHAMHMKM M KHHETHKE XHMHYECKUX
MIPOLIECCOB;

— Cmoco0eH onucaTh HEKOTOPBIE CBOWCTBA XUMHUECKUX COCTUHECHUH
OCHOBBIBASICH HA OCHOBHBIX HPE/ICTABICHUAX O CTPOCHHH BEIIECTBA,
XMUMUYECKOH TEPMOJMHAMHUKH U KHHETUKE XUMHUYECKHX IIPOLIECCOB;

— wuMeeT (parMeHTapHble 3HAHUS O CBOWCTBA XMMHYECKHX
COCIIMHEHUI OCHOBBIBaSICH HAa  COBPEMEHHBIX IMPEACTABICHUSIX O
CTPOCHHMH BEUIECTBA, XUMHYECKOW TEPMOIMHAMHKA U KHHETHKE
XMMHYECKHX MIPOLIECCOB;

— JEeMOHCTpUpyeT ¢parMeHTapHble 3HAaHWUS OCHOBHOW y4eOHOM
JUTEPATYpPHI IO TUCIHUIUIMHE, CIOCOOCH HAWTH HYKHYIO0 WHPOPMAITHUIO,
UCTIOJIb3YSl BOSMOYKHOCTH KOMITBIOTEPHBIX TEXHOJOTHH M TIIOOATBHOM
cetu UHTEpHET;

— OTBET OTpakaeT 3HAHWS Ha 0a30BOM ypOBHE TEOPETHUYECKOTO H
MPAKTUYECKOTO MaTepuaia B 00beMe, HEOOXO0AMMOM IS NajbHEUIIeH
y4eObl U IpeACTOsIIeH pPadoThI IO MPOdHITI0 00yUSHUSI.

HU3KHI

HCYOOBJIICTBOPUT
CJIIBHO

OO0yuaromuiics:

JNEeMOHCTPHUPYET (hparMEeHTapHbIE 3HAHUS TEOPETHYECKOTO W INPAKTHMYECKOI'0 MaTepuall, JIOITyCKaeT
rpyObIe OIIMOKY MPH €0 U3JI0KCHUH Ha 3aHATHSX U B X0JI€ TPOMEXYTOYHOH aTTecTallnu;

HCIIBITBIBAET CEPbE3HBIE 3aTPYAHEHUS B IPUMEHEHUU TEOPETHUYECKUX IIOJIOKEHMM IIPU PELICHUM
MPAaKTUYECKUX 3a1ad Mpo¢eCCHOHANBHOW HANpaBIEHHOCTH CTaHAAPTHOTO YPOBHS CIIOXHOCTH, He
BJIa/ieeT HEOOXOAMMBIMH JJI ATOTO HAaBBIKAMU U TIPUEMAMH;

HE CHOCOOEH OmHMcaTh CBOWCTBA PA3IMYHBIX TEPMOJMHAMUYECKHX CHCTEM HE BHIUT CBSI3H CBOMCTB
MaTepHUaloB CO CTPYKTYpPOH;

HE CMOCOOEH HCIONb30BaTh OCHOBHI METOZOB (DPM3UUECKOW XMMHUHM KaK TEOpeTH4ecKoro (yHIameHTa
XUMHUYECKON TEXHOJIOTUN

crocoOeH HaWTH HYXHYH HH()OPMAIIHUIO TOJBKO HCIOIB3YS BO3MOXKHOCTH KOMITBIOTEPHBIX TEXHOJOTHHA W
rinobansHOM cetn HTEpHET;

BBIMOJIHSIET 33JaHHUs TOJIBKO 110 00pa3ily M Mo PYKOBOACTBOM MPENOAaBATEINs;
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OTBET OTPaKaeT OTCYTCTBHE 3HAHUU Ha 0a30BOM YPOBHE TEOPETHIECCKOTO U MPAKTHYESCKOTO MaTeprala B
00beMe, He0OX0TMMOM TS JaTbHEHIITeH yIeOBl.

o. OIIEHOYHBIE CPEJACTBA JJISI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH Y ITIPOMEKYTOYHOM
ATTECTALUHU, BKJIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIINXCA

[Tpu mpoBeneHUH KOHTPOJISI CAaMOCTOSITEIbHON PabOThl 00YYAIOIINXCs, TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluy 1Mo y4eOHON AUCIUIITUHE
«Du3nueckas XUMHs TPOBEpsieTcs YPOBEHb CHOPMUPOBAHHOCTH y OOYYAIOIIMXCS KOMIIETEHLUH U 3aIlVIaHUPOBAHHBIX Pe3yJbTaTOB OOydeHHUs IO
JIMCLUUIUIMHE, YKA3aHHBIX B Pa3JieNie 2 HACTOSIIEH IPOrpaMMBl.

5.1. @®opMBI TEKYIEr0 KOHTPOJISA yCIEBAEMOCTH, IPUMEPHI TUIOBBIX 3aaHUMN:

Ne
1101

DopMbI TEKYIEr0 KOHTPOJIA

IIpuMepsbI TUNIOBBIX 3aJaHUI

YerBepThlii ceMecTp

1

Komnoxsuywm 1

Paznen | DnemeHThI cTpOCHUS
BEILIECTBA

D WN~,WWND~DN

. Bonopoausbie CBSI3U BO3HUKAIOT MEXKITY

1. nByMs aToMamM BOJOPO/A PA3IUYHBIX MOJIEKYT,

2. TOJNBKO MEXIY MOJIEKYJIaMH BOJIBI,

3. MeXay aTOMOM BOJIOpPOJia, KOBAJIEHTHO CBSI3aHHBIM C AJIEKTPOOTPHULIATEIbHBIM aTOMOM, U
3IEKTPOOTPULATENBHBIM aTOMOM JIPYTOM MOJIEKYJIBI.

. EnyHunielt namMepeHus TMnojibHOro MOMEHTa XUMUYECKOU CBA3U M MOJIEKYJIbI SIBIISIETCS

. cM;

. nebait ();

. eM3/mon

. B kaxoif 065acTu criekTpa BO3HUKAIOT [IEPEXO0/IbI ISl pACTBOPOB BEIIECTB, UMEIOIINX OKPACKY

. yIeTpaduoaeToBas 001acTh;

. nuH(ppakpacHas 001aCTh;

. BUJUMBIN CBET

. Beibepute cooTHoIIeHHE Mex Ty 001el MossipHON nonsipuzanueit (Pm) u pedpaxnueit (Rm) ans

BCIICCTB, MOJICKYJIbI KOTOPBIX HCIIOJISIPHBI

1.
2.
3.

Pv>Rwm
Pm=Rm
Rv>Pm
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I

DopMBbI TEKYLIEr0 KOHTPOJIA

IIpuMepbl THIOBBIX 3a1aHUI

5. MuHUMYM Ha KpUBOM NMOTEHIIMAIBLHOW SHEPTUH JIBYXaTOMHONU MOJIEKYJIbI (o) COOTBETCTBYET
1. paBHOBECHOMY PacCTOSHUIO MEXY MOJIEKYJIaMU;

2. paBHOBECHOMY PAacCTOSIHUIO MEXY SIIpaMH aTOMOB B HEBO30YKIECHHON MOJIEKYJIE;

3. DHEPruM OTTAJIKMBAHUS MEXKIY MOJIEKYIaAMH

Konnoxsuym 2

Pasgen || Xumnueckast KHuHETHKA

6. ®yHKIMA, ©3MEHEHHE KOTOPOW HE 3aBUCHT OT ITyTH MPOIIECCa, a 3aBUCUT OT UCXOTHOT'O M KOHEYHOTO COCTOSIHUS
CHCTEMBI, HA3bIBAETCS
1. TepmommHaMHYECKO# QyHKINEH;
2. (QyHKIHUEH CHCTEMBI,
3. (yHKIMEH COCTOSHHUSL.
7. Peakuus sSiBIETCS H9K30TEPMUIECKOI IIPU YCIOBHUIX
1. Qp>0; AH<O;
2. Qp<0; AH>0;
3. Qp>0; AH>0;
4. Qp<0; AH<O.
8. BriOepuTe BepHOE COOTHOLICHUE MOJISIPHBIX SHTPOINUI TPEX arperaTHBIX COCTOSHHUI OJJHOTO BEIECTBA;
1. ASra3.<ASx.<ASTB,;
2. ASra3. >AS k. > AS 1B.;
3. ASra3. =AS x. = AS TB.
9. IoHsiTHE O TEPMOAMHAMUYECKHX ITOTECHIMATAX BBOAUTCS C IIEIBIO
1. pacuéra n3MeHEeHUs SHTPOIMH B XOZ€ NIPOIIECcca;
2. pacuéra SHEepreTUIecKoro OasaHca CUCTEMBI;
3. peleHus BOIIpOca O HAaNpaBJIeHUH MPOIIECCOB B HEU30JIMPOBAHHBIX CHCTEMAX.
10. Kpurepuem npoTeKaHusi caMONPOM3BOIILHOTO mpoliecca pu T=const u P =const sensercs
1. sneprust ['ub6ca G;
2. sueprus ['enpmronsia F;
3.3uTponus S;
4.BHyTpenusis sueprus U.

Konmoxsuym 3
Paznen Il Xumuueckoit paBHOBECHE

11. KoncranTa paBHoBecust Kp peakuuu
2S02+02=2S03
yepe3 paBHOBECHbIE MaplUaIbHbIE aaJeHHs pearupyroIIUX BELIECTB BhIpaXKaeTcs
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I

DopMBbI TEKYLIEr0 KOHTPOJIA

IIpuMepbl THIOBBIX 3a1aHUI

1. Kp=P so03/(P so. - POz)

2 Kp=(P?s0; - Po2)/ P?s03

3. Kp=P%s03 /(P? 502 - P0y).
12. Ilpu NOBBIICHUH TEMIIEPATYPBI PABHOBECHE PEAKIINN

C +H20O= CO + H2 + 206,3 x/[>x/Mo11b

1. cmemaercs B CTOpOHY NPSIMON peaKLuy;

2. CMeUIAaeTcsl B CTOPOHY OOpaTHOM peakiuy;

3. HE U3MEHSETCH.
13. Mepoii cTanapTHOTO CPOJCTBA XMMUYECKON pPEeaKLMy MPpH NMOCTOSIHHBIX AaBineHuu (P) u remnepatype
(T) saBnsercs
1. yObu1b SHEprun ['nd0ca;
2. yobuib aHepruu I'enbmronbliia;
3. yOBLIb SHTAJIBIIHH.
14. MaTemaTuueckuM cooTHoOIIeHueM Mexay BennunHaMmu Kp n Ke 1151 Xumudeckoi peakiuu siBisieTcs

1. Kp =(Ke)?;

2. Kp = K(RT)2T,

3. Kp =2K..

Konnoksuywm 4
Pasznen IV ®a3oBoe paBHOBeCHE

15. I'eTreporeHHol cucTeMoil sIBIsIeTCS

1. cmech rasos;

2. HEHACBIIIEHHBIN PacTBOP JIBYX COJIEH;

3. HaCBIIICHHBINA PACTBOP COJIM B BOJIE B PABHOBECHH C OCATKOM.
16. Yucno TepMOIMHAMHYECKUX CTENeHeH cBOOO/bI, COOTBETCTBYIOLIUX TPOMHOI TOUKE BOJIbI, PABHO
;

RN
o wu

17. KoHJ1leHCUpOBaHHBIMU Ha3bIBAIOTCS (Pa3bl:
1. XKunkas u TBepas;

2. IBe razoo0pa3Hble (assbl;

3. Kuzakas u razoo0pazHas dazbl
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I

DopMBbI TEKYLIEr0 KOHTPOJIA

IIpuMepbl THIOBBIX 3a1aHUI

18. 'oMOreHHo# CUCTEMOI SBISIETCS

1. cMech IBYX KPUCTAJUIMYECKUX BEILECTB;

2. BOJla B paBHOBECHUHM C BOASIHBIM IIApOM;

3. pacTBOp Tpex coJieit

19. Jlns onpeneneHus BEpXHEH U HIDKHEH KPUTHUECKUX TEMIIEPATyp CMEUICHUsI OTPaHUIEHHO
CMEIINBAIOIINXCS JKUJKOCTEU UCIIOJIB3YIOT

1. mpaBWIIO NPSAMOJIMHEHHOTO 1UaMeTpa AJeKCeeBa;

2. ypaBuenue Kiayzuyca-Moccory;

3. mpaBwio Baut-I'odda

IIsaTeIil cemecTp

5.

Kommoxsuym Nel

Paznen V PactBopsr

2.@yHKIUSA KOHIEHTPAIHMH, ITOJICTAHOBKA KOTOPOI BMECTO KOHIICHTPAUH B TEPMOJHHAMUIECKUEC
ypaBHEHUS 751 UCaTbHBIX PACTBOPOB JIeNIACT 3TH YPaBHEHHS IPUMEHUMBIMU IS PEATBHBIX,
HA3BIBACTCS.c..c.evevereveneennene

1. yrutuBHOCTS;

2. ko3 punHeHT GyruTUBHOCTH;

3. aKTUBHOCTH

Kommoxsuym Ne2

Paznen VI Dnextpoxumus

1. 3aBUCHT 11 CTENIEHb AMCCOLUALNY cTI1a00T0 3JIEKTPOIUTA OT KOHLEHTPALUK pacTBopa?

1. 3aBUCHT;

2. HE 3aBUCHUT.

2.DyHKIUS KOHLIEHTPALUH, TIOACTAaHOBKA KOTOPOH BMECTO KOHLIEHTPALMU B TEPMOJIUHAMUYECKIE YPaBHEHUS TS
HACaJIbHBIX PACTBOPOB J€NIaeT 3T YPaBHEHHS IPUMEHUMBIMH JUISl PEATBHBIX, HA3BIBACTCS. ..c..vevvenreveeneennenn.
1. GyruTUBHOCTD;

2. ko3¢ durueHT GyruTUBHOCTH;

3. aKTUBHOCTb

2. Kak cooTHOCATCSI MEXIY COO0H TemrepaTypbl KHTICHUS] pAaCTBOPOB BEIIECTB

(Txum. p-pa) u uncTeIx pactBopurenen (Txum. p-ms)

1. Tkun. p-pa=Tkum. p-ns;

2. Txur. p-pa>Tkur. p-ns

3. Txumn. p-nse>Tkur. p-pa

4. Kak cooTHOCATCS] M&XKIy COOOH TeMIeparypsl 3aMep3aHusi pACTBOPOB BEIIECTB
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I

DopMBbI TEKYLIEr0 KOHTPOJIA

IIpuMepbl THIOBBIX 3a1aHUI

(T3am. p-pa) u uucthix pactBoputeneii (T3am. p-ms)

LW = N WN — W WN~—

. T3am. p-pa=T3zam. p-ns;

. T3am. p-pa>T3zam. p-nsa

. T3am. p-nsi>T3am. p-pa

. BemecTBa, KoTOphIe B pacTBOpE WIIHM paciliaBe IUCCOLMUPYIOT ¢ 00pa30BaHHEM HOHOB, HA3bIBAIOTCS
. DJIIEKTPOITUTAMH;

. HeDJIEKTPOIUTAMH;

. HE3aBUCHUMBIMU KOMIIOHEHTAMHU

. Nonnas cumna pacTBopa 3JeKTpOIUTa pacCUUTHIBaeTCs 1Mo Gopmyre

.1=0,5mz

.1=0,5-Z(m-z)2

. 1=0,5-Z(mi-zi2)

. COBOKYITHOCTB SHEPTeTHYECKUX U CTPYKTYPHBIX H3MEHEHUH, MPOUCXOSIINX B PACTBOPE HEAIEKTPOJIUTA TIPH

B3aMMOICCTBHH YaCTHI] PaCcTBOPEHHOI'O BEMIECTBA C MOJIEKYJIaMH PACTBOPHUTEIIA, HA3bIBACTCSA

1

1
2
3
8
1
2
3.
9
1
2
3
1

. DJIEKTPOJIUTUUYECKOMN THCCOLIMAllUEN;
. COJbBaTaIHCH;
. THAPOJIN30M
. DIeKTPOHBIN MOTEHIMAN SIBIIETCS CTAaHJAPTHBIM NPHU
. Temriepatype 295K 1 akTHBHOCTH KOMITOHEHTOB, YYaCTBYIOIINX B DJIEKTPOJTHON PEaKIUH, pABHON €IMHHUIIC;
. Temniepatype 295K u naBnenuu latwm;
MOCTOSHHBIX TEMIICPATYPEC U JABJICHUU.
. K cnabpIm snektponuTaM npu pacTBOPEHUH B BOJIE OTHOCHUTCS
. C2H5COOH
. HNO3
. K2504
0. CrapaapTHBIN TOTEHIIMAJ BOJOPOAHOTO JIEKTPOIa
l. IpUHAT 3a eIMHULLY;
2. IPUHAT PaBHBIM HYJIIO;
3. IpUHUMAET pa3Hble 3HAYEHUS B 3aBUCUMOCTHU OT MapLHUAILHOTO JaBJIEHUS BOAOPO/A.
1. MenHbIi# 251eKTpO (MEeIHAS TUTACTHHKA WIIH CTEPIKEHbB, TIOTPYKEeHHBIE B BOAHBIN pacTBOp CuS04)

OTHOCHUTCA K JJICKTpOJaM

1

. TIEPBOT'O POJIa;
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I

DopMBbI TEKYLIEr0 KOHTPOJIA

IIpuMepbl THIOBBIX 3a1aHUI

2. MeMOpaHHBIM;

3. ra3zoBbIM

12. CTexnsHHBIN IEKTPOJL ABISAETCS IEKTPOJOM

1. OKUCIUTENTHHO - BOCCTAHOBUTEIBHBIM;

2. MeMOpaHHBIM;

3. razoBbIM

13. DnekTpoaoM BTOPOTO poja sIBIAsSETCs

1. H*/H,/Pt;

2. CI7AgCI/Ag;

3. Fe?*/Fe®* /Pt

14. YpaBuenue HepHcra 03BOJISI€T pacCUUTHIBATH

1. O1C ranpBaHUYECKOTO AJIEMEHTA;

2. KOHCTaHTY paBHOBECHS OKUCIMTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH;
3. ONTUYECKYIO TUIOTHOCTH PACTBOPOB OKUCIUTENSI U BOCCTAHOBUTES

Konnoksuywm 3
Paznen VIl Xumnueckas kuHeTHka

15 Iopsimok peakyy Mo BEUIECTBY pPaBeH:
1. moka3aTelnto CTENEH! PY KOHIIEHTPALMK 3TOTO BEIIECTBA B KHHETHUECKOM YPaBHEHUM PEaKIUH;
2. ctexuomeTrpuyeckoMy ko3 duimenty nepen GopMyIIoi 3TOro BeiecTBa B ypaBHEHUH PEaKINy;
3. MOJICKYJIIPHOCTH PEaKIIHH.
16. daktopaMu, BIUSIOIUMH Ha KOHCTaHTY CKOPOCTH XUMHYECKOW PEAKIINH SIBIISIOTCS
1 .KOHLIEHTpaIus, TEMIIEpaTypa, KaTaau3aTop, MEXaHU3M PEaKLUH;
2.TeMreparypa, KaTajJu3aTop, MEXaHU3M pPEeaKIui;
3. KOHIIEHTpalK, KaTaIu3aTop, MEXaHU3M PEaKIIHH.
17. DxcrepUMEHTAIBHO SHEPTUIO AKTUBALIMH XUMHUYECKOHW PEAKIIMH ONPEAEIISIOT 110 TAHIEHCY YIUIa HAKJIOHA
MPSAMOH, BBIpAXKAIOIIEH
1. 3aBUCHMOCTBH KOHCTAHTBI CKOPOCTH PEaKIIUU OT TeMIIEPaTyphI;
2. 3aBHCHUMOCTb KOHCTAHTHI PABHOBECHS PEAKIIMH OT TEMIIEPaTyphI;
3. 3aBHCHUMOCTH Jorapu()mMa KOHCTaHTBI CKOPOCTH PEAKLUH OT 00paTHOH TeMIepaTyphl.
18. DHepruro akTUBaNKA XUMUYECKON PEAKINX OTIPENEIISIOT 110 YPAaBHEHUIO
T'ecca;
Knaysuyca-Knaiinepona;
Appennyca;

wn e
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DopMBbI TEKYLIEr0 KOHTPOJIA

IIpuMepbl THIOBBIX 3a1aHUI

4. T'mn6Oca.

19. Uarnburopamu Ha3bIBAIOT BELIECTBA, KOTOPHIE IPUBOIT K

1. yBETMYECHHIO CKOPOCTH XUMHUYECKOU PEAKLUY;

2. CHIDKEHHIO CKOPOCTH XMMHUYECKOM peaKLuy;

3. YBEIMYEHUIO KOHCTAHTHI PABHOBECHUS 00paTUMON XUMHYECKON peaKiun
20. MonexkyasipHOCTh XMMUYECKOM peakiy MOXKeT IPUHUMATh 3HAUCHUS
1. npoGHbIe U LETOUNCIICHHBIE;

2. TOJBKO APOOHEIE;

3. TOJBKO LIETIOYHCIECHHbIE

21 CkopocTh XUMHUYECKOH peakinu Mexay BemectBamu A u B ¢ o6pazoBannem npoaykra peakiun C (A+B=C)
PacCUUTBHIBAIOT 110 YPaBHCHHUIO

1.v=k[A][B]

2.v=1/(k-[A]-[B])

3.v=k[A]'[B]'[C]

Konnoxsuywm 4
Pasgen VI Karanus

1. Karanuzatopsl — 3T0 BelIeCTBa, KOTOPHIE:
1. yCKOpSIOT XMMHUYECKYIO PEaKLHUIO, HO CAMH B HEH HE PaCXOAYIOTCS;
2. YCKOPSIOT XMMUYECKYIO PEaKIMIO U PACXOAYIOTCS B Pe3yJIbTaTe ee MpOTEKaHus;
3. 3aMeUIAI0T XUMHYECKYIO pEeaKkIfio U CaMu B HEl He pacxXoyIoTcCs;
4. 3aMeUISIIOT XUMHUYECKYIO PEAKLHUIO U PACXOAYIOTCS NP €€ IPOTEKAaHHH.
2. KaranuzaTtop B cmyyae oOpaTHMON peakiuu:
1. wu3MeHseT CKOPOCTh TONBKO MPSIMOM peaklny;
2. W3MEHSET CKOPOCTh TOJIEKO 00OpaTHOW PeakIui;
3. B OAMHAKOBOH Mepe U3MEHSET CKOPOCTh KaK NPsIMOH, TaK ¥ 00paTHON peakiyu;
4. He BAMSET HA CKOPOCTH MPSIMOM U OOpATHOM pPeaKIn.
3. CKOpOCTh PEaKIuy B CIIydae TOMOTEHHOTO KaTaIH3a;
1. He 3aBHCHT OT KOHLEHTPALIMH KaTaIU3aTopa;
2. yMEHbIIAETCs NMPH MOBBILICHUN KOHLIEHTPALUHU KaTalnu3aTopa;
3. BO3pacTraeT Mpy MOBBINICHUN KOHIIEHTPAIMH KaTallu3aTopa;
4. 3aBUCHT OT KOHUEHTPALMHU aKTUBHBIX IEHTPOB HAa IOBEPXHOCTH KaTaIU3aTopa.
4. CKopOCTb PEaKIMX B CJIydae T€TEPOreHHOro Karaausa:
1. 3aBUCHT OT IUIOIIAN KaTAJIN3aTOPa;
2. 3aBHCHUT OT KOHIICHTPAIMH KaTaIN3aTopa;
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MCIIOJIb3YET BEPHBIE METO/IBI PEILICHUS, HO IPABMIIbHBIC OTBETHI B OOJIBIIIMHCTBE CIIyyaeB (B TOM YHCIe
13-3a apu(PMETHUECKUX OMMO0K) OTCYTCTBYIOT;

1‘]::21 DopMBI TEKYIIIEr0 KOHTPOJIS IIpuMepsI THMOBBIX 3a1aHUH
3. 3aBHCHUT OT YMCJIa aKTUBHBIX IICHTPOB Ha TIOBEPXHOCTH KaTaIM3aToOpa;
4. 3aBUCHT OT I[BETa KaTau3aTopa.
5. Katanntruaeckoit He MOXET OBITh pEeaKITHs:
1. pasmoxeHus;
2. COCOUHCHUS,
3. HWOHHOTO 0OMEHa, MPOTEKAIOIIAsl B BOAHOM PACTBOPE MEXY CHIBLHBIMHU 3JICKTPOIUTAMH;
4. OKMCIHTETHPHO—BOCCTAHOBUTEIHHAS.
9 3amuTa 1a00paTOPHBIX padbOT 1. Ilens paGoTHI.
2. OcHOBHBIE TPHOOPHI U METOIMKA BHIITOTHEHUS PabOTHI.
3. DopMyIBl, HCTIONb3yEMBbIE IS pacyeTa.
4. Bompoc 1o TeopeTUYeCKOMYy MaTepHaly IO BBIIIOJIHEHHOH padoTe.
5. TlomydeHHBIE 3aBUCHMOCTH H WX rpamuecKoe BEIpaKCHHE.
5.2. Kpurepun, miKaabl OLICHUBAHUA TEKYILIETO KOHTPOJIS yCIIEBAEMOCTH
HaumenoBanue
OII€HOYHOT'0 IIkanabl OLeHNBAHUS
cpeactea Kputepun onennBanus
(KOHTPOJILHO- 100-
OLICHOYHOI'0 0aJLIbHAN T L
cucremMa
MepPONpHUATHS) cucTeMa
oxroToBKa [ToxroroBka kK paboTe BBIITOIHEHA MTOTHOCTHIO. HEeT ommboK B IOTHYECKUX pacCykAeHuIX. Bo3aMoxHO 5
KOHCIIEKTOB HAJIMYUE OJHON HETOUHOCTHU WJIM ONMCKH, HE SBIISIOLIUECS CACICTBUEM HE3HAHUS WIIA HETIOHUMAaHUS
J1aGOPATOPHBIX yueOHoro MaTepuana. OOy4Jaronuics 1eMOHCTPUPYET IPAaMOTHOE PELICHHE BCEX 3a/1a4, UCTI0Ib30BaHUE
pabor MPABIIILHBIX METOJ/IOB PEIICHUS TTPU HE3HAYUTEIHHBIX BEIYNCIUTEIHHBIX MTOTPEITHOCTSIX
(apudpmeTnueckux ommobkax); OOydaroIuiics mokasaj MOJHbIN 00beM 3HAHUH, YMEHUN B OCBOCHUU
MIPOMICHHBIX TEM U IPUMEHEHHE WX Ha MPAKTHUKE.
IToaroroBka k paboTe BHIMOIHEHA TTOTHOCTHIO, HO 00OCHOBAHHMIA IIATOB PEIICHUST HEIOCTATOYHO. 4
JomyuieHa oHa ommOKa Wiu ABa-Tpu HemodeTa. [IpogeMOHCTpUpPOBaHO UCIIONB30BaHHE MTPABUIIBHBIX
METOJIOB IIPH PEIICHUH 33724 NMPU HATHYHH CYIECTBEHHBIX OMMOOK B 1-2 U3 HUX;
[Ipu moaroToBke AOMYIICHBI OOJIee OIHOM OIIMOKHU MK OoJiee NBYX-Tpex HeaoueToB. OOyJaroImuiics 3
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HaumeHoBaHue
OLICHOYHOI 0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepum oneHuBaHus

IIIxaabl oleHUBAHUS

100-
oaJIIIbHAS
cHCTEMA

IIaTuéanaLHas
cucTeMa

[MoxroroBka k J1abopaTopHOil pabOTe BBITIOJHEHA HE IOJTHOCTHIO. J[omyIieHb! rpyObie ONTHOKH.
O0yJarommMcs UCTIOIH30BAHBI HEBEPHBIE METOBI PEIICHHUs, OTCYTCTBYIOT BEDHBIE OTBETHI.

Pabora He BBIONIHEHA.,

2

Konnoksuym

JlaH moNHEIA, pa3BEepHYTHII OTBET Ha TTOCTABJICHHBIN BOMPOC (BOIPOCHI), TOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX  3HAaHUH 00 00BEKTE, MPOSBIAIOLIAsICS B CBOOOAHOM ONEPUPOBAHUN HOHITHUIMH, YMEHUH
BBIACIIUTL CYHICCTBCHHBIC 1 HECYIICCTBCHHBIC €TI0 MMPU3HAKU, TPUYINHHO-CJIICACTBCHHBIC CBA3H.
OOy4aroImuiicst AEMOHCTPUPYET IITyOOKHe U IPOYHbIE 3HAHU MaTepHraja 1o 3aJaHHbIM BOIIPOCAM,
MCUEPIIBIBAIOLIC U ITOCIEI0BATENbHO, TPAMOTHO U JIOTHUECKH CTPOMHO €ro M3JaraeT

JlaH TOMTHBIN, HO HEIOCTATOYHO MOCJIEI0BATEIBHBIA OTBET HA MOCTABICHHBIN BOIIPOC (BOIIPOCHKI), HO
MIPY ATOM NTOKa3aHO YMEHUE BBIJEIUTD CYIIECTBEHHbIE U HECYLIECTBEHHBIE IPU3HAKU U TPUUMHHO-
ciencTBeHHbIE CBA3U. OTBET JIOTHYCH U U3JI0KEH B TEPMUHAX HAyKH. JlOMyIeHbI OMMOKH B PACKPBITHH
MOHATHH, yoTpeOaeHnn TepMUHOB. OOyJarOIIHiAcs BIafieeT 3HAHUSAMH TOJIBKO TT0 OCHOBHOMY
MaTepuaiy, HO He 3HaeT OTACIbHBIX JIeTallell 1 0COOCHHOCTEH, JOMyCKaeT HETOYHOCTH U UCTIBITHIBACT
3aTpyHeHMs ¢ HOPMYIMPOBKOM OMpeIesIeHU .

JlaH HemoJIHBIN OTBET, MPEICTABISIOMNN cOO0H Pa3pO3HEHHbIE 3HAHUS 110 TEME BOIIpOca ¢
CYLIECTBEHHBIMH OLTMOKaMH B orpeesieHusX. [IpucyTcTByIoT parMeHTapHOCTh, HEIOTHYHOCTh
nznoxkeHusi. OGyyaromuiics He 0OCO3HAET CBSA3b JAHHOTO IMOHATHS, TEOPUH, SIBJICHUS C APYTUMHU
00BbEeKTaMU JUCUUIUIMHBI. OTCYTCTBYIOT BBIBOABI, KOHKPETH3ALMS 1 JJOKa3aTeNbHOCTh N3J10KeHus. Peub
HerpaMoTHas. /[ONOoNHATENBHBIE U YTOYHSIONINE BOIIPOCHI MPENIO1aBaTENs HE IPUBOIAT K KOPPEKIIUU
0TBeTa 00y4aloUIerocst He TOJIbKO Ha MOCTaBJIEHHBIA BOIPOC, HO M Ha JPYTHE BOMPOCHI TEMBI.

He IMOJIY4Y€HbI OTBETHI 110 0a30BEIM BoOIIpocaM JUCHUILINHBI.

2

He npunuMan yyacTus B KOJJIOKBUYME.

0

Tectuposanue B 30C

3a BBINIOJTHEHHE KaXI0T0 TECTOBOTO 33aJJaHHsI UCIIBITYEMOMY BBICTABIISAIOTCS O6autbl. Micnonp3yeTes
MOPSIIKOBAs LIKaJla OLCHWBaHMA. B 3a1aHUsIX ¢ BBIOOPOM HECKOJIBKUX BEPHBIX OTBETOB, 33/1aHUIX HA
YCTaHOBJIEHHE NIPAaBUIIBLHOMN MOCIIEI0BATEIBHOCTH, 33/JaHUSAX HA YCTAHOBJIEHHE COOTBETCTBHS, 3aJaHHSX
OTKPBITON ()OPMBI UCTIONB3YIOT MOPSAKOBYIO MIKAY. B 3TOM cityyae Gauibl BEICTABIISIOTCS HE 32 BCE

5 85% -

100%

4 | 65% - 84%

3 | 41% - 64%
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HaumeHoBanne
OLIEHOYHOI'0 IIkajubl OLeHUBAHUS
CpeficTRA Kpurepum oneHuBaHus
(KOHTPOJILHO- 100-
OIICHOYHOI'0 oaJIIIbHAS T
CuCTeMa
MepOonpHUATHS) cHcTeMa
3aJjaHue, a 3a TOT WJIK HHOM BBIOODP B KaXKIIOM 3aJ]aHUH, HAPUMeEp, BEIOOP BapHaHTa, BBIOOD 2 40% u
COOTBETCTBUSI, BEIOOD paHra, BEIOOD AOMONHEHHS. B COOTBETCTBIM ¢ TIOPSAKOBOM IIKAJIOW 32 KaXI0e menee 40%
3aJaHUe YCTaHABIMBACTCSA MAaKCUMAaIbHOE KOJIMYECTBO O0aiioB 1. 1 Gait BEICTaBISIFOTCS 32 BCE BEpHbIE
BBIOOPHI B OTHOM 3aJ]aHUH, HOJIb — 32 TMOJHOCTBHIO HEBEPHBIN OTBET.
IIpaBuia OLEHKH BCETO TECTA:
o01m1as cymma 0aiioB 3a Bce IPaBHIIbHBIE OTBETHI COCTABISAET HauBhICcITHi Oam, 30 6amioB. B
crieruKamy yKa3pIBaeTCs OOIIMI HAWBBICIIHMIA Oaiut o Tecty. Takke ycTaHaBIMBaeTCs TUana3oH
0aJuIoB, KOTOphIe HEOOXOAMMO HAOPATh JAJISl TOTO, YTOOBI MOYYUTh OTIHYHYIO, XOPOIIYIO,
YIIOBJIETBOPUTEIBHYIO WIIH HEYIOBICTBOPUTEILHYIO OLICHKH.
«2» - paBHO min MeHee 40%; «3» - 41% - 64%; «4» - 65% - 84%; «5» - 85% - 100%
TectupoBanue. 3a BBINOTHEHNE KKAO0TO TECTOBOTO 33/IaHUsI UCIIBITYEMOMY BBICTABISIOTCS Oautel. Mcronbs3yercst 5 90% -
MOPSIKOBAs [IKaJla OLICHWBAaHMA. B COOTBETCTBUY € TIOPAIKOBOH IIKAJION 32 KaXKJ0€ 3a1aHue 100%
YCTaHaBIMBAETCSI MAKCHMAIBHOE KOTMYECTBO OaiioB 1. 1 Oaiut BRICTaBISIFOTCS 32 BCE BEPHBIE BRIOOPHI B 4 | 50% - 69%
OJTHOM 33/IaHHH, HOJIb — 32 ITOJTHOCTHIO HEBEPHBIH OTBET. 3 | 69% - 89%
[IpaBuiia OLIEHKH BCETO TECTA: 2 | mence 50%
o01mras cymma 0alioB 3a Bce IPaBHIIbHBIE OTBETHI COCTaBIsAeT HauBbIcIuil 6am, 10 6amios. B
crierduKayy yKa3piBaeTcs OO HauBBICIIHIA Oayut o Tecty. Takke ycTaHaBIMBaeTCs TUana3oH
0aJuIoB, KOTOpBhIE HEOOXOMMO HAOPATh JJISl TOTO, YTOOBI MTOTYYUTh OTIHYHYIO, XOPOIIYO,
YIOBJIETBOPHUTENIHHYIO WII HEYIOBIETBOPUTEILHYIO OLICHKH.
«2» - meree 50%:; «3» - 51% - 65%; «4» - 66% - 84%; «5» - 85% - 100%
CobeceoBanue JlaH TOTHBIH, pa3BepHYTHIN OTBET Ha ITOCTABICHHBIN BOIIPOC (BOIpock!). OOyJaromuiicss TBEp0 3HACT - 5- 3a4TEHO
3ammra MaTepual 1o 3aJaHHbIM BOIIPOCAaM, TPAMOTHO U TOCIIEIOBATENBHO €ro H3JIaraeT, BO3MOXKHBI
J1aGOPaTOPHBIX HECYIIECTBEHHbIC HETOYHOCTH B ONPEJICIICHUSIX, IOMTYCKA0Cs HEOOJIBIINE OUIHOKH. 3
pabor JlaH HeBepHBIIl OTBET, MPEACTABIISIIOIINI COO0H pa3pO3HEHHBIE 3HAHHUS IO TEME BOIIPOCca C - 2 HE 3aYTCHO

CYIIIECTBEHHBIMH OIMIMOKaMH B ompeeneHusx. [IpucyTcTByioT ¢parMmeHTapHOCTh, HEIOTHIHOCTD
n3J0keHusl. Peub HerpamoTHas. J{ONOJIHATENbHBIE U YTOYHSIOIME BOIPOCHI IPENOJABATENS HE
NPUBOJAT K KOPPEKIMK OTBETa 00yHaroLerocss He TOJIBKO Ha MOCTaBJICHHBIH BOPOC, HO U HA APYTHE
BOIIPOCHI TEMBL.
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5.3. IIpomexxyTo4yHas aTTeCTalUs:

dopma
. TunoBbie KOHTPOJIbHbIE 3aJaHUSA U HHbIE MATEPHATbI
NMPOMEKYTOYHOI N
1JIsl IPOBEI€HUS MPOMEKYTOUHOH aTTECTAINN:
arTecTaluu
DK3aMeH OK3AMEHAIIMOHHBINU BUJIET Neo 1
Cemectp 4 : 10 JUCIHUILTHHE “Duznyeckast XUMHS
B yCTHOH (opme 1. [Ipenmert ¢usudeckoit xumun. Llens, 3anaan, cTpykTypa Kypca. MeToabl TEOpETHIECKOTO 0000IIEeHNSI.
o Gmieram 2. 'omorennsie u reTeporeHHbie cucTeMbl. Das3pl U Pa3oBbIe paBHOBECH. Y CIIOBHS (Pa30BOTO PABHOBECHS B TETEPOTEeHHBIX CHCTEMaX.

3. 3agaua.

Paccunrars A/Gr ipu T=400K mist peaxtmu 1/2 Now+3/2 Hary = NHsr

SK3AMEHALIMOHHBIN BUJIET Ne 2

10 JUCHHUIUINHE “Duzndeckas XuMus’

1. DHeprus XUMHUYECKON CBA3H, AJTMHA XUMHUECKOH cBa3u. KpuBas n3mMeHeHHs MOTEHIUANbHON SHEPTUU MOJIEKYJIbI.
2. YcinoBue U KpUTEpUH XUMUIECKOTO paBHOBeCHS. AHann3 n3MeHeHus: AG B X0/1e¢ XUMUYECKON PEeaKIIHY.

3. 3agaua.

Paccuurars A/Gr npu T=700K s peakuun Crpt2Hoy = CHagy

SK3AMEHAIIMOHHBIN BUJIET Ne 3

0o nucuuminbe “‘dusnyeckas XUMUSL’

1. CoBpemenHas Teopust ctpoenus aroMoB. [Tpunimn HeonpenenenHocTu ['efiHcOepra, DnekTpoHHOe 001aK0 BEPOSTHOCTH.
2. ®a3oBeie paBHOBecHs. OCHOBHBIE MTOHATH U onpenenenus. [Ipasuio ¢a3 ['nudoca

2CO + S0, = %S, +2CO,

K
koHcTaHTa pasHoBecuss P = 107%. Omnpenenuts Hanpasienue peakiyu npu

I:)cozloﬁ’ P802:4'106, R 2104, PCOzZZ'los.

3. 3amaga. Ml peakiuu

T=700K u crexyromux napLuuaibHbIX JaBICHHSIX KOMIIOHCHTOB, H/m?2:; S2(aw)
OK3AMEHAILIMOHHBIN BUJIET Ne 4

0o gucuuninie “‘dusnyeckasg XUMus’’

1. 3aBUCHMOCTh KOHCTaHTBI pABHOBECHS OT TEMIIEPATyphl. Y paBHEHUS N30X0pbl 1 n300apsl Bant-I'odda.

2. ®a3oBbIe paBHOBECHS U (pa30BbIe EPEXO/Ibl B OAHOKOMIIOHEHTHBIX cucTeMax. dazoBble nmepexoabl IEPBOro U BTOPOro poja.

3. 3amava. PaccuunTaiiTe 3HAUYEHHUS ONBITHOM M TEOPETHUECKUX MOJIEKYJSIPHBIX pedpaxiuid, MOJISPHYIO HOJSIPU3ALMI0. Y CTAHOBHUTH
cTpykTypHYyIo hopmyiry coequnenns CsHsO,. p = 0,917 r/em®, np = 1,3598

SK3AMEHAIIMOHHbBIN BUJIET Ne 5

0 JUCHUILINHE “‘Duznueckas XuMus’

1. YpaBuenune Knaiinepona-Knaysuyca. 3aBUCHMOCTh TEMIIEpATypPhI IJIABICHNAS OT JABJICHUS.

2. Ces3p Mmexay Ky u Ke. MeTosp pacueTa KOHCTaHTBI PaBHOBECHS.
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3. 3amava. Paccunraiite AG® npu 25 °C 111 XMMHYCSCKOM PEAKIIVH:

4HCl ) + Oy = 2Cloy + 2H20 ).

CranznapTHble 3HaYECHUS SHTAIBIINN 00pa30BaHus U a0COMIOTHOH 3HTponuu npu 25 °C paubl: AdH(HCI) = -22.1 kkan/mons, ﬂ“fH"(HzO().())
= -68.3 kxan/moinn; S°(HCI) = 44.6 xan/(monp K), S°(O2) = 49.0 xan/(momap K), S%(Cl,) = 53.3 xan/(monpb K), S°(H200x) = 16.7 xan/(Momnp’
K).

DKk3aMeH
Cemectp 5:

B yCTHOH (opme
o ouneTaM

DK3AMEHAILIMOHHbBINA BUJIET Ne 1

o nucruminge “‘dusndeckas XumMus”’

1. Cirabeie 3nekTponnThl. CTEIeHD TUCCOITHAITIN M KOHCTaHTa JUCCOMANNA. 3aK0H pa3BeacHus OCTBaIbIA.

2. Karanus. Kimaccudukanus. O0mme 0coOOCHHOCTH.

3. Ucnonp3yst cipaBOYHbBIE JaHHBIE, pACCYUTATh YACIBHYIO eKTponpoBoaHocTs v pH 0,2M pactBopa 6en3oiinol kuciotsl pu 298K.
DK3AMEHAIIMOHHBIN BUJIET Ne 2

o gucrumuinge “Ousnyeckas XumMus

1. TepmoarHaMHKa PacTBOPOB JEKTPOIUTOB. CpeqHsIS HOHHASI aKTUBHOCTD U CPETHUI MOHHBIN KO3 GHUIMEHT akTHBHOCTH. [lepBoe u
BTOpOE CTaHAApTHBIE COCTOsIHMSA. MloHHas cuiia pacTBopa

2. O0mui ¥ 9aCTHBIN MOPSI0K peakini. OCHOBHON MOCTYyJIAT XUMHYECKOH KHHETHKHA. KnHeTHUeCKni 3aK0H JEHCTBYIOIIIX Macc.

3. Ucnomnp3ys cripaBOYHbIE TaHHBIE, PACCUUTATh YAEIbHYIO 3JeKTponpoBogHocTs U pH 0,2M pacTBopa MypaBbHHOM KUCIOTH Ipu 298K.
DK3AMEHAIIMOHHBIN BUJIET Ne 3

no gucuuiuinge “‘dusnueckass xumusa’’

1. OcHOBHEIE MTOHATHS ANEKTPOCTATHUECKON TEOPUH PACTBOPOB CHIIBHBIX ANIEKTPONIUTOB [ebas-Xrokkens.. 1-e, 2-e u 3-e IpubImKeHus.
2. [lopanox 1 MOJIEKYIAPHOCTh peakuru. [IpudrHbl HECOBMAIEHHUS MOJIEKYJISIPHOCTH M MOPSIKA PEAKIIUH.

3. Ucnonb3ys cipaBOYHBIE JaHHBIE, PACCUUTATh yAEIbHYIO 35eKTponpoBoaHocTs U pH 0,1M pacTBopa nmponnoHoBor KucioTs! pu 298K.
DK3AMEHAILIMOHHBIN BUJIET Ne 4

o gucruminge “‘Ousnyeckas XumMus

1. Knaccuduxanus oOpaTUMBIX 3IEKTPOAOB. DIEKTPOIBI IIEPBOT0 U BTOpOro poaa. KanomenbHblil 1 XnopcepeOpsHbIi 3IeKTPOAbI.

2. Teopust aKTUBHBIX CTOJIKHOBEHUH. PU3NUECKUI CMBICI U SKCIIEPUMEHTAILHOE ONPEETICHNE SHEPIUY aKTUBALINH U
MPEIIKCIIOHEHITUAIIBHOTO MHOKUTEISL.

3. OMbUICHHE YKCYCHOITHUIIOBOTO 3(hupa eaxum HatpoM npu 282,6K B Teuerne 10 mun nporekaeT Ha 20%, a npu 320K B TeueHue 15 Mun —
Ha 30%. Berancianre KOHCTAaHTY CKOPOCTH M SHEPIHIO aKTHBALUK peakuuu. [opsiok peakun cooTBETCTBYET MOJIEKYJIIPHOCTH.

3K3AMEHAHI/IOHHI)H71 BMJIET Ne 5

M0 AUCIUILTHHE “Dusnyeckast XUMHs~

1. KommuratusHeie cBo#cTBa pacTBOpOB. [1oBBINIIEHHE TEMIIEpATyPhl KATICHUS, TIOHIKEHUE TEMIIEPaTypPhl 3aMep3aHsl, OCMOTHIECKOE
nasiieHne, ypasHenune Bant-T'odda.
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2. Teopus akTHBHPOBaHHOTO KoMImieKkca. [1yTh peakiun. Bpems xn3HM akTHBUPOBAHHOTO KOMIUIEKCA. DHEPreTHIECKas KapTa XUMUYIECKOH

peaKIIum. .

3. Ucnonw3ys cripaBOYHbBIE TaHHBIC, PACCUMTATH YICIbHYIO 3JIeKTponpoBogHOCTh ¥ pH 0,2M pactBopa O6eH30itHOH KucioTs! ipu 298K.

5.4. Kpurepuu, nIkaabl OLIEHUBAHUS POMEXKYTOUYHON aTTECTAUU YIYEOHOM TUCIUIUIUHBIL:
dopma
NPOMEKYTOYHOM IIxanabl OeHNBAHUS
arTrecTauuu
HaumenoBan Kpurepun onennBanns 100-
ne O0asnbHa | [laTubaniabHas
OII€HOYHOI 0 s cucremMa
CpeacTBa CUCTEMa
Ok3ameH B ycTHOH | OOyuarontuiics: - 5
(Gopme 1o Guneram | —  IEMOHCTPUPYET 3HAHMsA, OTIMYAIOIIMECH TIYOMHOW UM CONEPKATENBHOCTHIO, AT  MOJHBIN

I/IC‘ICprIBa}OHII/Iﬁ OTBCT, KaK Ha OCHOBHBIC BOIIPOCHI 6I/IHeTa, TaK U Ha JOIIOJTHUTCIBbHBIC,
- CBO6OI[HO BJIaACCT HAYUYHBIMHA MOHATHUAMU, BEACT JUAJIOr U BCTYIIACT B HAYYHYIO JUCKYCCHIO,
— cmocobeH K MHTErpaluyd 3HaHWW TI0 OMNpPENeNICHHOM TeMe, CTPYKTYPUPOBAHHIO OTBETAa, K aHAIU3y
MOJIOXKEHUH CYIECTBYIOIIMX TEOPUH, HAYUHBIX IIKOJI, HAIIPABJICHHUH 110 BOIPOCY OMIIETa;
—  JIOTHYHO U JIOKA3aTeNbHO PaCcKphIBAeT MpodiieMy, IpeIIoKeHHYI0 B Ouiere;
—  CBOOOJIHO BBHITIOJIHSIET MPAKTHUECKUE 33 JaHUs TIOBBIIICHHOW CIIOKHOCTH, TIPETyCMOTPEHHBIE TIPOIPaMMOH,
JNEMOHCTPHUPYET CUCTEMHYIO pabOTy C OCHOBHOM U JIOTIOJIHUTEIbHOM JIUTEPaTypOil.
OTBeT He COEePKUT (HaKTHUECKUX OITUOOK U XapaKTePHU3yeTCs ITyONHOH, TIOTHOTOM, YBEPEHHOCTHIO CY>KICHUH,
WILTIOCTPUPYETCSI IPUMEPaMH, B TOM YHCIIE U3 COOCTBEHHOH MPAKTHKH.
Teoperuueckoe colepx’aHue Kypca OCBOEHO IOJIHOCTBIO, KOMIIETEHIMH C(hOPMHUPOBAHBI, BCE MPEAYCMOTPEHHbIE
MPOTrpaMMoii 00yUeHHs YIeOHbIEe 3aJaHHs] BBITIOTHEHBI
OOyyarouics: - 4

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HAHUE y4yeOHOro Marepuaia, HO JIOIyCKaeT HECYIIeCTBEHHbIE (haKTHYeCKHe
omKOKH, KOTOPbIE CIIOCOOEH UCTIPABUTh CAMOCTOSITENBbHO, OJ1aroapsi HaBOISIIEMY BOIIPOCY;

—  HEJOCTAaTOYHO PacKphITa MpobIIeMa 1o OJHOMY W3 BOIPOCOB OMIIETa;

—  HEJOCTAaTOYHO JIOTHYHO ITOCTPOSHO M3JI0KEHHE BOTIPOCA;

—  YCIIEIIHO BBITIOJHSIET MPEAyCMOTPEHHBIE B NpOrpaMMe TNpaKTHYECKHe 3aJlaHus CPEeJHEH CI0XKHOCTH,
aKTHBHO paboTaeT ¢ OCHOBHOM JINTEPATYPO,
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dDopma
NPOMEKYTOYHOM
arTecTaluu

HaumeHoBaH
e
OIIEHOYHOI'0
cpeacrTBa

Kputepun onennBanns

IIIxajabl onleHUBaAHUSA

100-
0aJJIbHA
A
cucreMa

IIaTuéanaLHas
cucTeMa

—  JIEeMOHCTPHUPYET, B IEJIOM, CUCTEMHBIH MOJXO/A K PENICHHI0 MPAKTUYECKHUX 3a/1a4, K CAMOCTOSTEIIEHOMY
MOMOJTHEHWIO M OOHOBJICHUIO 3HAHMH B XOHIe JalbHeimed y4deOHOW paboTel W mpodheccCHOHAIBHOM
JeSITeTEHOCTH.

B oTBeTe packpbITo, B OCHOBHOM, COJICp)KaHHE OMJIeTa, HIMEIOTCSI HETOYHOCTH TPU OTBETE Ha JIOTIOJIHUTEIIbHBIC
BOIIPOCHI.

TeopeTrueckoe copepxkanne Kypca 0OCBOSHO ITOTHOCTHIO, KOMITETEHITNH C)OPMHIPOBAHEI, BCE MPETyCMOTPEHHBIS
porpaMMor 00ydeHus: yaeOHbIe 3aJaHMsl BHITIOJHEHBI C HE3HAYNTEIbHBIMU 3aMEYaHUSIMHU

OOyyaromuics:

—  IOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapaKTepa, KOTOPhIe OTIMYAIOTCS IOBEPXHOCTHOCTHIO U MaIon
COJIePKATENFHOCTBIO, IOMYCKaeT (paKTHYECKHE TPYOble OIIUOKHU;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIMITBL, OOBSICHUTD (aKThl, HAPYILIEHA JIOTUKA H3JI0KEHNUS,
OTCYTCTBYET OCMBICIICHHOCTD IIPEJICTABIAEMOT0 MaTepHaa, MpeICTaBICHUS O MEKIIPEAMETHBIX CBSI35IX
cia0kIe;

—  CIpPAaBIJIAETCS C BBIIOJHEHUEM NPAKTHUECKUX 3aJaHUM, IPEIyCMOTPEHHBIX IPOrpaMMON, 3HAKOM C
OCHOBHOW JIUTEPATYPOi, pEKOMEHJOBaHHOH MPOrPAMMOW, IOITYCKAET MOTPEITHOCTH U OIIUOKH MTPH
TEOPETUYECKUX OTBETaX M B XOJI€ IPAKTHYECKOH pabOTEHI.

Conepxanue Oniiera packpbITo ci1ab0, UMEIOTCS HETOYHOCTH IIPY OTBETE HA OCHOBHBIE M IOTIOJTHUTEIIbHBIC
BOIPOCHI OMJIETa, OTBET HOCUT PENPOJAyKTHBHBIN XapakTep. HeyBepeHHO, ¢ OONBIINME 3aTPpyAHEHUSMHU PEIaeT
MPAKTUYECKUE 337a4 WU HE CIIPABIISETCS C HUMH CaMOCTOSITENIBHO.

Teoperuueckoe coaepkaHue Kypca OCBOSHO YaCTUYHO, KOMIIETCHIMH C(OPMHUPOBAHbI, OOJIBIINHCTBO
MPEIyCMOTPEHHBIX IPOrpaMMOi 00y4eHHsI YUEeOHBIX 3a/IaHAH BBIIIOJIHEHO, B HUX UMEIOTCSI OUTHOKH

OOyuarouiicsi, 0OHapYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHUSIX OCHOBHOI'O Y4eOHOTO MaTepuara,
JIOITYCKAET MPUHIMITHATBHEIE OIIMOKY B BBIMIOJIHEHUH MPETYCMOTPEHHBIX TPOTPAMMO MPaKTUIECKUX
3amanuii. Ha 60bIyro yacTh JOITOHUTENLHBIX BOIIPOCOB 110 COJICPKAHHIO SK3aMEHA 3aTPYIHICTCS JaTh OTBET
HJIN HE Oa€T BEPHBIX OTBETOB.

TeopeTtrueckoe conepkanue Kypca He OCBOSHO, KOMITETEHITHH HE CPOPMHUPOBAHBI, OOJIBITHHCTBO
MPElyCMOTPEHHBIX MPOTrPaMMOil 00yUeHHs YIeOHBIX 33/IJaHUI JTMOO HE BHITIOIHEHBI, TH00 COepKaT IpyobIe
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dDopma
NPOMEKYTOYHOM Ikanabl oneHMBaHUS
arTecTaluu
HaumenoBan Kputepun oneHuBanus 100-
ne 6amnbHa | [IaTtubdaniabHas
OLICHOYHOI0 'l cucrema
CpeacTBa cucCTEeMA
OIMOKY; TOTIOTHUTEIbHAS CAMOCTOSITeIbHAs paboTa Hajl MaTepraIoM He MPHUBeEIa K KaKoMY-T100
3HAYNTEIFHOMY TOBBIIIEHUIO KAYeCTBA BHIMIOJHEHUS YIeOHBIX 33JaHAN
5.5. IlpumepHble TeMbI KypCcOBOW pabOTHI:

PaccunTaTh TEII0eMKOCTH Ta3000pa3HbIX COSAMHEHUH 1 TepMoanHamMudeckue mapametrpsl AH, AS, AG u xorcTanTy paBHoBecus Kp
3a/laHHOM XUMUYECKOHN peaklMK MPU TPEX TeMIepaTypax U ONpe/IeICHHOM JaBICHHH.

Ne Peakums B-Bo, ms Temneparypa, K JlaBneHue,
T pacaéraC, |[T; |T: T; H/M? mmm
o aTM™.
KBaHTOBBIM
dbopmynam
1 2 3 4 5 6 7
1. N,+3H,=2NH; Ny, Ho 298 | 500 |700 1,0133-10°
1.1, | —"— NH3 298 | 500 |700 1,0133-10°
1.2. |—"— NH3 298 800 |1200 |1 arm
1.3. | 1/2N,+3/2H,=NH; Ny, Hy 298 [800 |1200 |1,0133-10°
2. NH;+20,=HNO3+H,0 0O,, H,0O 298 | 700 1000 1,0133105
21, |—-"-— 0O,, H.0 298 | 600 |900 1 atm
3. NH3+5/40,=N0O+3/2H,0 O 298 | 700 |1000 |1,0133-10°
31. |[—-"-— NHs, O 298 [ 700 |1000 |1,0133-10°
4. NH;3+3/40,=1/2N,+3/2H,0 | O,, N, 298 | 600 |900 1,0133-10°
41. |-"- Ny, O 300 1800 [1200 |1 artm
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5. NH3+0,=1/2N,+3/2H,0 N2O 298 | 600 900 1,0133-10°
51. |-"-— N,O 298 | 500 1000 |1,0133-10°
6. 4NH4+0,=4N0O,+6H,0 NO; 298 | 500 1000 |1,0133-10°
1. N,+1/20,=N,0 N,O 298 | 400 800 1 atm

7.1. | N,O=N,+1/20, N,O 300 | 650 1000 |1 atm

8. N2+0,=2NO NO 298 | 600 1000 |[1,0133-10°
8.1. | 1/2N,+1/20,=NO Nz, O, 298 | 700 1500 |[1,0133-10°
8.2. | NO=1/2N,+1/20, NO 400 | 800 1500 |1,0133-10°
8.3. | 2NO=N,+0O, NO 298 | 500 700 1,0133-10°
9. NO+1/20,=NO, NO; 298 | 400 500 1 at™

91. |-"- NO, 298 | 600 900 1,0133-10°
92. |-"- NO, 300 | 700 1100 |[1,0133-10°
10. NO,=NO+1/20, 02, NO 298 | 500 800 1,0133-10°
10.1. |- " — NO,, O, 300 | 600 1200 |1,0133-10°
11. Ho+1,=2HI H, 298 | 600 800 1 at™

12, 2H,+0,=2H,0 H,0 298 | 600 900 1,0133-10°
121, |-"— H,0 300 |400 500 1,0133-10°
12.2. | H,+1/20,=H,0 O, H 298 | 550 750 1 atm

12.3. | H,O= H,+1/20; H,O 300 | 650 1000 |1 atm

13. CO+Cl,=COCl, CO 300 | 650 1000 |1,0133-10°
14, 2C0O+2H,=CH4+CO, CH, 300 | 750 1100 |1,0133-10°
15. CO+CH30H=HCOOCHg3; CO 298 | 750 1150 |1,0133-10°
16. CO+2H,0= CH30H+2CO, CH3;0H 298 | 500 700 1,0133-10°
16.1. | CO+2H,0= CH3;0H+2CO, CO; 298 | 500 700 1,0133-10°
17. CO,+3H,= CH30H+H,0 CO, 298 | 600 900 1 at™

18. COy+4H,= CH4+2H,0 CH,4 298 | 750 1500 |1,0133-10°
19. CH30H+H,=CH4+H,0 CH;0OH 298 | 600 900 1,0133-10°




5.6.

20. | H»+CH,O= CHs0H CHs0OH 300 [800 1200 [1,0133-10°
21. | CH,O+ Hy= CH30H H> 300 | 650 |950 1 atm
22. | CO+Hy=CH)0 CO, H, 300 | 650 |950 1 atm
23. | COztHy= CO+H,0 Ha, H,0 300 |450 |600 1 atm
23.1 | CO+H,0=CO,+H> Hz, H20 298 | 600 |1100 |1 arm
24. | CO+3H,= CH4t+ H20 CH, 2908 |600 1100 [1,0133-10°
24.1. |-" - CH, 300 [800 1200 [1,0133-10°
24.2. |-"— CH, 350 |950 1350 |1 atm
24.3. | CH4+H,0=CO+3H; H.0, CO 300 | 550 |800 1,0133-10°
25. | CO+2H,= CHs0OH CO, H, 300 | 650 |100 1,0133-10°
25.1. | CH30H= CO+2H; CO, H, 450 | 750 [1050 |1,0133-10°
26. | 3CO+2H,0= CH3;0H+2CO, | CO, CO; 300 |900 1500 [1,0133-10°
27. | 20,Cl= 20,+Cl, 02 300 | 500 |700 1,0133:10°
28. | O,+2CI,=20Cl, O, 298 | 600 |800 1 atm
29. | 0x+1/20,=04 O, 550 | 750 950 1,0133-10°
30. | CH3CI+2Cly= CHCI3+2HCI | CHCI; 298 |500 |700 1 atm

Kputepuu, nmkansl OolleHUBaHUS KypCOBOM paOOTHI/KYypPCOBOTO MTPOEKTA,;

dDopma
MPOMeKYTOYHOM
arTecTanuu

HaumeHoBaH
ue
OI[EHOYHOI'0
cpelncTBa

Kputepun ouennBanus

IIIxaasl onleHUBAHUA

100-
0a/IbHA
|
cucreMa

IIaTuéanaLHas
cucreMa

3ammTa pypcoBoit
paboThI

OO0yuaromuiics:

CBOOOHO BBITIOJHAET MPAKTHUECKHE 33JaHHSI TOBBIIICHHOM CII0KHOCTH, MPEAYCMOTPEHHBIE TPOrPaMMON,

5
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dDopma
NPOMEKYTOYHOM Ikanabl oueHMBaHUS
aTTecTalun
HaunmeHnoBan Kpurepun onennBanus 100-
ue 6amnbHa | [IaTtubdaniabHas
OlI€HOYHOT 0 o cucrema
CpeacTBa CUCTEMAa

JIEMOHCTPUPYET CHCTEMHYIO paboTy C OCHOBHOM U JOTIOJHUTEILHON JIUTEPATYPOM.
OTBeT He coMIepPKUT (PaKTHIECKIX OIMHNOOK M XapaKTepru3yeTcs TITyONHOMN, TOTHOTOH, YBEPEHHOCTHIO CYKICHHIA,
WUTIOCTPUPYETCS NPUMEPaMH, B TOM YHUCIIC U3 COOCTBEHHOMN MPaKTHUKHU.
Bce mpenycMoTpeHHbIC TporpaMMoi 00yUeHusl YueOHbIe 3a1aHHUs BBINOJIHCHBI
OO0yyvaromuiics: - 4
—  YCIEIIHO BBINOJHIECT MPEAYCMOTPEHHBIE B IMPOrpaMMe IMPAKTHUSCKUE 3aJaHus CPEIHEH CIIO0KHOCTH,
aKTUBHO paboTaeT ¢ OCHOBHOM JTUTEPATyPOA,
—  JIeMOHCTPHUPYET, B IEJIOM, CUCTEMHBIH MOIXO/] K PENICHUI0 MPAaKTUYECKHUX 33/1a4, K CAMOCTOSTEIIEHOMY
MOTIOJIHCHUI0O W OOHOBJICHHMIO 3HAaHMW B XOJA€ JalbHeHIIed y4deOHOM paboThl W NpodheCcCHOHATBHON
JESTSILHOCTH.
Bce mnpemycmorpenHble mporpamMmoil oOydeHHs ydeOHbIE 3aJaHUs BBIONHEHBI C HE3HAYUTEIHLHBIMU
3aMEUYaHMSIMH
OOyyarouics: - 3
—  CIPABJISETCS C BBIIIOJHCHUEM NPAKTHYSCKUX 33JJaHUM, IPEyCMOTPEHHBIX ITPOrPaMMOM, 3HAKOM C
OCHOBHO JINTEPATYpPOil, pEKOMEHJOBAHHOM MPOTPaMMOiA, JIOMYCKAET MOTPEITHOCTH U OITUOKH MPU
TEOPETHUYECKUX OTBETAX U B XOJI€ MMPAKTUIECKOM paboTHI.
BoJIBIIMHCTBO TIPEyCMOTPEHHBIX MIPOrPaMMOi 00yUeHHUs1 YIeOHBIX 3aJaHH BBIMIOJIHEHO, B HUX UMEIOTCS
OIINOKHU
OOyuaromuiicsi, 0OHApYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHUSIX OCHOBHOT'O Y4eOHOTO MaTepHara, - 2

JOMYCKaeT MPUHLIHUIKAIBHBIE OLIMOKH B BBINOJIHEHUH MIPELyCMOTPEHHBIX IIPOTPAMMON MPAKTHUECKUX
3alaHUM.

Ha Gonbiryro 4acTh IOMOJHUTENBHBIX BOIPOCOB 110 COACPKAHUIO 3K3aMEHa 3aTPyAHSACTCS JaTh OTBET WK HE
JTa€T BEPHBIX OTBETOB.

BOonbIIMHCTBO MPeyCMOTPEHHBIX TPOrpaMMOi 00ydeHHs yueOHBIX 3aJaHHi JINOO HE BBITIOIHEHBI, JIN0O0
coJieprKaT rpyOble OIIMOKU
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mnporpamMmbl INpeaycMaTpUBAaeT MCIOJIb30BAaHUE B Ipolecce oO0ydeHus
CJIEAYIOUIMX 00pa30BaTEIbHbIX TEXHOJIOTHM:

- poOJIeMHAS JICKITUST;

- IIOUCK U 00paboTKa MH(OpPMAIMK ¢ UCIIONIb30BaHHEM ceT MIHTepHeT;

- JUCTAaHLIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOT UM,

- IIPUMEHEHHE IEKTPOHHOI'0 O0YUYEHHUS;

- HCI0JIb30BaHUE Ha JIEKIMOHHBIX 3aHATUSAX BUIEOMATEPUAJIOB U HAIJISIHBIX IIOCOOUIA;

- caMmocTosiTeNbHas paboTa B CHCTEME KOMITBIOTEPHOTO TECTUPOBAHUS;

- o0y4yeHHe B COTPYAHUYECTBE (KOMaH/IHAas, IPyMIoBas paboTa);

7. INPAKTUYECKASA IOAI'OTOBKA

[TpakTrdeckasi MOATOTOBKA B paMKax y4eOHOUW JUCHHUILTUHBI PEATU3yeTCsl IPH MPOBEICHUH
MPAKTUUYECKUX 3aHSATUH, Ta00PaTOPHBIX PabOT, MpeayCcMaTPUBAIOIINX yYacTHe 00ydaromunXxcs B
BBIIIOJIHCHUU OTHCIIBHBIX JJIEMEHTOB JIa0OpaTOPHBIX padoT, CBSI3aHHBIX C Oyaymiei
npoheCcCuOHANbHOMN AeATEIbHOCTHIO.

[IpoBonsaTcst OTAENbHBIC 3aHSATHS JICKIIMOHHOTO THIIA, KOTOPBIE IIPEAYyCMATPUBAIOT
nepenady y4eOHOH MHGOpMALMU O0ydYarOIIMMCs, KOTOpash HeOoOXoauMa i MOCIIEeAYIOIIEro
BBITIOJTHEHUSI TPAKTUYECKON PadOThI

8. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipu oOyyeHHHM JHUI] C OrPaHHMYEHHBIMH BO3MOXXHOCTSIMU 370POBbSi M HHBAJIUJIOB
UCIIOJIB3YIOTCSA TMOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(depeHlnaiuu U UHIUBUIYaIbHOTO OOyuYeHUs, IPUMEHEHHE COOTBETCTBYIOLINX
METOJMK 110 paboTe ¢ WHBAIMIAMH, WCIOJIH30BAHUE CPEACTB JUCTAHIIMOHHOTO OOIICHUS,
MPOBEJICHUE JOMOIHUTEIbHBIX HHIMBUIYATbHBIX KOHCYJIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIPOCAaM W TPAKTHYECKUM 3aHATHSM, OKa3aHHE IMOMOIIM IPH IMOATOTOBKE K IMPOMEKYTOUHOMN
aTTeCTallUU.

[Tpu HEOOXOAMMOCTH pabodvasi mporpamMma JTUCIUTUTHHBI MOXET OBITh aJalTUPOBaHA IS
obecrnieueHns 00pa30BaTeIHLHOTO MpoIlecca JTUIaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS, B
TOM YHUCJIC JUIS TUCTAHIIHOHHOTO OOYJICHHS.

Y4yeOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl TMPEACTaBIAIOTCS B ¢dopMax,
JOCTYIHBIX JIJISL M3yYEHUsSI CTYJICHTAMH C 0COOBIMU 00pa30BaTEIILHBIMH IMMOTPEOHOCTSIMH C YYETOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

JUJIs TIOJTOTOBKM K OTBETY HAa MPAKTUYCCKOM 3aHATHHU, CTYJCHTAM C OTrpPaHHMYCHHBIMU
BO3MOXXHOCTSIMHU 3JIOPOBBSI CpeIHEE BpeMsl YBEIUUHBACTCS 1O CPABHEHHUIO CO CPEIHHUM BpEMEHEM
MOATOTOBKU OOBIYHOTO CTY/ICHTA.

J71s CTYIEHTOB ¢ MHBAIMIHOCTBIO UM C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 310pOBbsI (hopma
MIPOBEJICHUS TEKYIICH U IPOMEKYTOYHOM aTTECTAINN YCTAHABIMBACTCS C YISTOM HHIUBH Y ITbHBIX
ncuXo(U3NIecKux 0CoOeHHOCTEH (YCTHO, MUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
dbopMe TecTUpOBaHUS U T.I1.).

[TpoMexyTouHas aTTecTalus Mo AUCHUIIIMHE MOXET MPOBOAUTHCS B HECKOJIBKO JTAroB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBEPIICHHIO HM3YYCHHS OTACIBHBIX TEM JIUCIUIUTHHEBL. [Ipn
HEOOXOJUMOCTH CTYACHTY MPEAOCTABISIETCS JOMOJHUTEIBHOE BpeMs AJisi MOArOTOBKM OTBETa Ha
3a4eTe WM dK3aMeHe.

Jl7is ocyIiecTBICHHs] TPOIEAYp TEKYIIEro KOHTPOJsS YCHEBAEMOCTH M TPOMEKYTOUHOM
aTTecTaniui OOyYaroImUXCsS CO3JA0TCS, NMPH HEOOXOIUMOCTH, (OHIBI OICHOYHBIX CPEJICTB,
aJaNTUPOBAHHBIE JJIS JTUI] C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI M TIO3BOJISIIOIINE OLICHUTH



JOCTHKCHUE WMH 3alljIaHUPOBAHHBIX
o0y4yeHHsI U YpOBEHb C(HOPMHPOBAHHO
nporpamme.

9.

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC 00e
TPAAULIUOHHBIX TEXHOJIOTHI OGy‘-ICHI/ISI.
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B OCHOBHOH 00pa30BaTEIbHOW MpPOTpaMMeE pPe3yJbTaTOB
CTH BCEX KOMIIETEHIIMH, 3asBJICHHBIX B 00pa3zoBaTeIbHOMN

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

CIICUCHUC NUCLUILINHBI IIpU O6y‘leHI/II/I C HUCIIOJIBb30BaHHUEM

HanvenoBanne y4eOHBIX ayAUTOPHId,
JIa00paTopuii, MACTEPCKUX, OMOINOTEK,
CIIOPT3aJ10B, IOMeIeHUH VISl XPAHCHHS H
NPOPHIAKTHYECKOT0 00CTyKMBAHNSA
y4e0HOTr0 000PY10BAHNS U T.II.

OcHaLIEHHOCTh YYeOHBIX ayANTOPHI, JadopaTopuii,
MAaCTEePCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32JI0B, IOMEIEeHHI 1J1s1
XpaHEeHHs M NPO(PUIAKTHYECKOT0 00CTYKUBAHNS Y4eOHOIO
000py10BaHUsI U T.II.

119071, 2. Mockea, Manwtit Kanysscck

Uil nepeynok, 0.2, cmpoenue 4.

Aynuropust Ne2332 - nabopatopust 1U1st
MPOBEICHUS 3aHATHI CEMUHAPCKOTO
THIIA, TPYIIIOBBIX ¥ WHIUBHIYATbHBIX
KOHCYJbTAIUH{, TEKYIET0 KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTaluy.

— KowmmiexT yue6HON Meben, crenraaTn3npoBaHHOe
000py10BaHKE: KaJIOPUMETPBI, CIEKTPOPOTOMETPEL,
KOHIIyKTOMETpBI, IEPErOHHAs YCTAHOBKA, TEpPMOIIKa]BbI,
BOJsiHAs OaHs, TEPMOCTAT, XpoMaTorpad, aHaTUTUIECKUE
BEChI, XUMHUYCCKad MoCyaa YCTaHOBKU JI1 TUTPOBAHUA,
cokcaetsl, PH- meTp.

Aynuropust Ne4220 - maboparopus As
MIPOBEJICHUS 3aHATUI CEMHHAPCKOTO
TUIIA, TPYIIOBLIX U MHAUBUAYAJIbHBIX
KOHCYJIbTallui, TEKYILIET0 KOHTPOJIS U
IPOMEKYTOYHOH aTTeCTalllu.

- KommutekT yaeOHOM Mebenn, Jocka MeIoBas, TEXHIHYECKUE
CpelcTBa O0YUCHHMSI, CITY)KAIIUE JUISI TPEICTABICHUS
y4eOHOU HHPOpMaIK OONBIION ayTUTOPUU: HOYTOYK,
MPOEKTOP, SKPaH IS MPOSKTOpa

Ilomemenus AJis1 CaMOCTOATEILHOK
padoThl 00YYAKIHXCS

OcHaleHHOCTh MOMelIeHUH AJI51 CAMOCTOATEIbHOU PadoThI
o0yJaomuxcs

YUTATLHBINA 3ai OMONIMOTEKN:
MOMEIIEHHUE IS  CaMOCTOSTEILHOMI
paboTe, B TOM YHcle, HAay4YHO-
HCCIIEJ0BATEIILCKOM, IMOJATOTOBKH
KYPCOBBIX 5 BBIIYCKHBIX

KBaJTM(DMKAIMOHHBIX Pa0oT.

Cremtaxu 1Sl KHHAT,

KOMIUIEKT yaeOHOH Mebenn,

1 pabodee MeCTO COTPYAHUKA U
paboune MecTa 1j1s1 CTYyJCHTOB, OCHAILICHHBIE
MEPCOHANBHBIMU KOMIIBIOTEPAMH C MOJKIIOUECHHEM K CETH
«MHTepHET» 1 00EcIIeueHNEM A0CTYyIa K JIEKTPOHHBIM
OuOIMoTEKaM U B AIEKTPOHHYIO HH-(DOpPMAIIMOHHO-

00pa3oBaTeIIbHYIO Cpe/ly OpraHU3allnu.

MatepuanbHO-TeXHUUYECKOE oOecreyeHne Y4YeOHOW UCHUIUIMHBI

npu oOydeHHuu cC

HCIIOJIb30BAHUEM JJICKTPOHHOI'O 06yquI/I$I N JUCTAHIIMOHHBIX O6paSOBaTCJ'IBHBIX TEXHOJIOTHH.

Heo0xoaumoe o0opy1oBanue Iap

aMeTpPbI TexHuYecKHe Tpeﬁona}ma

[NepconanbHbIl KOMITBIOTEP/

Be6-0payzep

Bepcus nporpaMMHOTo o0ecreueHust He

HOYTOYK/TUTAHIIET, umke: Chrome 72, Opera 59, Firefox 66, Edge
Kamepa, 79, SAnnexc.bpayzep 19.3
MHUKPOGOH, OnepanyonHas cuctema | Bepcus mporpaMMHOTo o0ecrieueH st He
JUHAMUKH, amke: Windows 7, macOS 10.12 «Sierray,
JOCTYT B ceTh HTEepHET Linux

Beb6-kamepa 640x480, 15 xagpos/c

Muxkpodon mo00#

JluHaMuKH (KOJIOHKH WITH | JTFOOBIE

HAYIITHUKH)

Certb (MHTEpHET)

[ToctosiHHas ckopocTh He MeHee 192 xburt/c

TexHomornueckoe
HCIOJIL30BAaHUEM 3JIEMEHTOB
YHUBEPCUTETA.

obecrnieueHue
3JIEKTPOHHOU

peanu3ali  IpOTpPaMMBI
nH(}OPMaLIMOHHO-00pa30BaTEIbHOM

OCYILECTBISACTCS  C
cpebl
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10. YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOW JUCIIATLIAHBI/ YYEBHOI'O

MOAYJA
Anpec caiita 9bC KoauuecTBO
Ne Bun uznanus WJIH YJIEKTPOHHOIO pecypca | IK3eMILIAPOB
n/ ABTOp(BI) Hauvenosanue (yueOHuk, YII, MII HzpatenscTBo Tox (3amoJsiHsieTCH ISl B OuO/IMOTEKE
U31aHusA U3IaHNS ..
I U Ap.) U3JAHUH B 3JIEKTPOHHOM YHuBepcurer
BH/IE) a
1 2 3 4 5 6 7 8
9.1 OcHOoBHAsl JTUTEPATYPA, B TOM YMCJe 3JIeKTPOHHBIE U3TAHUS
1 A.I'.Crpombepr, duzndeckas XUMHUS Yy4eOHuK M., Boicuas 2009 200
H.I1.Cenuenko. IIKOJIa
2 | I'omukos I'.A. PyKOBOHCTBLO 1o YueOHuk M., Boicias 1988 150
(U3NIECKO XUMUH IIKOJIa
Kpatkuit  cnpaBouHuK
3 Hox pex. PaBE[ e AM., (U3UKO-XMMHUYECKUX CrpaBouHHK JI., Xumus 1983 150
ITonomapesoii A.M.
BEJIHYHMH
dusnueckast XUMUSL. y4eOHo- 20
H. P. Kunsaeera, H. H. o -M.:PI'Y um. A.
JlabopartopHsrii METOJINYECKOe 2019
I'punnna . H. Koceiruna
npaktukym:. Y. 1. nocobue
4. | H. P. Kunsneesa, H. H. duzuveckas XUMHUSL. y4eOHo- M. : PTY um. A. 2019. 20
I'pununa JlaboparopHsrii METOANYECKOE H. Kockiruna
npakTukym. Y. 2. mocooue
5. | H. C. Kynpsiosaa, dusnyeckas XUuMus YueOHuk W3natenbcTBo: 2012 r. | https://biblio-
JI.T'. Bonnapera Cepusi: bakanasp. IOpaiiT-M3nar online.ru/viewer/fizicheskaya-i-
BazoBrrit kKypc kolloidnaya-himiya-
431892#page/1
6 | I'pumuna H.H., HoBukoB | ®usnko-xuMudeckue VYuebnoe mocodbue | M.MI'VAT 2015 Pexxum nocrymna:

A.B., bapanos O.B. -

METOJBI aHaJIn3a. Yactb

http://znanium.com/catalog/prod
uct/795766



https://biblio-online.ru/viewer/fizicheskaya-i-kolloidnaya-himiya-431892#page/1
https://biblio-online.ru/viewer/fizicheskaya-i-kolloidnaya-himiya-431892#page/1
https://biblio-online.ru/viewer/fizicheskaya-i-kolloidnaya-himiya-431892#page/1
https://biblio-online.ru/viewer/fizicheskaya-i-kolloidnaya-himiya-431892#page/1
http://znanium.com/catalog/product/795766
http://znanium.com/catalog/product/795766
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1. DnexTpoxuMHYeCcKue
METOAbI aHAJIN3A!

9.2 JlomoTHUTeIbHAS JIUTEPATYPa, B TOM YHCJIe 3JIeKTPOHHbIE U3aHUSs

Boskos, B.A. TeopeTnyeckre OCHOBBI VYuebOHoe CIIG. : Jlanp 2015 http://e.lanbook.com/books/elem 20
1 OXpaHbl OKPYKAIOIICH mocobue ent.php?pll_id=61358
cpeibl
B.H. Bepexxnukog, Kommonanas xumus YyeOHoe CIIo6: Jlaub 2015 Pexxum nocrymna:
2 N.N. T'epmarena, MOBEPXHOCTHO- nocobue https://e.lanbook.com/book/643 5
M.IO. Kpricus. AKTHBHBIX BEIIECTB 25
A.A. TlomoBa, dusnyecKas XUMHUSI VYuebnoe CII6.:JTans 2015 http://e.lanbook.com/books/elem
3 [DnexTpoHHBIH pecypc] mocobue ent.php?pll_id=63591
KiroueBbie BOmpockl Y4eOHoe UrxrTry 2007 Pesxxum mocryma:
4 B.B. Bynanos Kypca Qpu3ndeckoi nocobue https://e.lanbook.com/book/4493.
XUMHH [ DIEKTPOHHBIH
pecypc]
Xumudeckast KHHETHKA CII6.: JTams, 2014 http://e.lanbook.com/books/elem
6 | B.B. Bynanos [DnexTpoHHbIH pecypc] ent.php?pll_id=42196
E.E.I'onuyapeHko, XuMuuecKass KHHETHKA VYuebOHoe M.: MITY wum. H.D. 2012 http://e.lanbook.com/books/elem
M KaTaJIu3: METO/I. nocobue Baymana ent.php?pll_id=58566

yKa3aHus K
BBIITOJTHEHUTIO
J1a0OPaTOPHBIX PadbOT
[DneKTpOHHBIN pecypc]

9.3 Metoanuyeckne MaTepuabl (YKa3aHUus, PEKOMEHJAALUMHA 10 OCBOCHHMIO IMCHUILIMHBI (MoayJasi) aBTopoB PI'Y um. A. H. Kocbiruna)



http://e.lanbook.com/books/element.php?pl1_id=61358
http://e.lanbook.com/books/element.php?pl1_id=61358
https://e.lanbook.com/book/64325
https://e.lanbook.com/book/64325
http://e.lanbook.com/books/element.php?pl1_id=63591
http://e.lanbook.com/books/element.php?pl1_id=63591
https://e.lanbook.com/book/4493
http://e.lanbook.com/books/element.php?pl1_id=4527
http://e.lanbook.com/books/element.php?pl1_id=4527
http://e.lanbook.com/books/element.php?pl1_id=4527
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=42196
http://e.lanbook.com/books/element.php?pl1_id=58566
http://e.lanbook.com/books/element.php?pl1_id=58566
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3omuna JI. U., 3onuHa, JI. U. Metoauueckoe | MULL MI'VAT 2007 Pexxum noctyma:
IMonyxuna JI. M., [MpakTHKyM 1O mocobue s http://znanium.com/catalog/prod
Paxursackmit B. (hm3uIecKoi u BBITIOJTHCHUS uct/462163
KOJIJTOUTHOW XUMHUH. 71a00PaTOPHBI
Xumus 3 X paboT
PakursHckwmii B. 1., [pakTrveckuii Kype VYuebHoe M. : PUO MI'YT 2011 Pexum noctyma:
IMonyxwuna JI. M., (hU3UIECKOM XUMUK B mocobue http://znanium.com/catalog/prod
Cepenko O. A., BOIIPOCAX U OTBETAX uct/462157
Somwmna JI. U.,
Egcrokosa H. B.
Bonkos B.A Ousnyeckas XuMusl. Meroaunuecku | M..MI'Y T 2015 Pexxum moctyma:
Pasnen "Kunernka € yKa3aHus K http://znanium.com/catalog/prod
XUMHYICCKUX peaKITHi" BBITTOJTHCHHTO uct/795764
nabopaTopHOT
0 MPaKTUKyMa
/L
Kunbneesa H.P XuMHUUuecKasi KHHETHKA Meroauuecku | M.:MI'Y/T, 2015 2015 Pexxum mocryma:

n KaTaJn3:

€ yKazaHwus /. -

http://znanium.com/catalog/prod
uct/795768



http://znanium.com/catalog/product/462163
http://znanium.com/catalog/product/462163
http://znanium.com/catalog/product/462157
http://znanium.com/catalog/product/462157
http://znanium.com/catalog/product/795764
http://znanium.com/catalog/product/795764
http://znanium.com/catalog/product/795768
http://znanium.com/catalog/product/795768
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Nemm | DurekTpoHHBIE yyeOHbIe M31aHNS, JIEKTPOHHbIE 00pa30BaTeIbHbIE peCypChl

1. ObC «Jlanb» http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U3IaTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Dnexrponnsie uzganus «PI'Y um. A .H. Koceiruna» Ha miatdopme DbC «Znanium.comy
http://znanium.com/

4, 9BC «MBUC» http://dlib.eastview.com/

IIpodeccnonanbHbie 6a3bl JAHHBIX, HTHPOPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus https://www.scopus.com (MeXIyHapoJHas yHHBEpCalibHas pedeparuBHas 0Oa3za
NAHHBIX, WHACKcUpyomas Oonee 21 ThIC. HAMMEHOBaHUM HAYYHO-TEXHHUYECKHUX,
TYMaHUTapHbIX U MEAMIMHCKUX >KypPHAJIOB, MaTepuanoB KoHepeHuuil npumepHo 5000
MEXTyHapOIHBIX U3aTeIbCTB);

2. Scopus http://www. Scopus.com/

3. Hayunas »snextponnas Oubnuoreka eLIBRARY.RU https://elibrary.ru (kpynHeimmii
POCCHICKMI WH(POPMALMOHHBIA TOPTad B 00JAaCTH HAyKH, TEXHOJOTHH, MEIUIMHBI U

oOpa3oBaHmUs),
4. Web of Science http://webofknowledge.com/
Pycckosi3prunbiii caiiT kommanuu Thomson Reuters http://wokinfo.com/russian
5. Kypnan «I[Tnactuke» http://www.plastics.ru
6. XKypnan «MexayHapoaHbie HOBOCTH MUpa IuiactMace» http://www.plasticnews.ru
7. baza mamapix B mmpe Academic Search Complete - oOmmpHas TOTHOTEKCTOBas HAy9HO-

HCCICA0OBATCIbCKAA. CO,I[Gp)KI/IT INOJIHBIC TCKCThI ThICAY PCUCH3UPYCMbIX HAYYHBIX KYPHAJIOB I10
XMMHH, MAIIHHOCTPOCHUIO, pu3uke, Ononoruu. http://search.ebscohost.com

8. Kypnan «Xumuueckue BosiokHa»: http://www.magpack.ru

9. [TarenTHas 6a3a kommannu QUESTEL — ORBIT
https://www37.orbit.com/#PatentEasySearchPage

[Tepedyens mporpaMMHOT0 OOeCIIeUeHUS

Neni/m | IIporpamMmmHoOe oGecnieyeHue PEKBU3HTEI OATBEPHIAOMEro
aokymMenTa/ CB0GOIHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT 85-DA-44-20 ot 28.12.2020

2. PrototypingSketchUp: 3D modeling for koHTpakT Ne 18-DA-44-19 ot 20.05.2019
everyone

3. Office Pro Plus 2021 Russian OLV NL Acad AP | kortpakt Ne 60-DA-44-21 ot 10.12.2021
LTSC

4, Microsoft Windows 11 Pro KOHTpakT Ne 60-0A-44-21 ot 10.12.2021

5.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://webofknowledge.com/
http://www.plastics.ru/
http://www.plasticnews.ru/
http://search.ebscohost.com/
http://www.magpack.ru/
https://www37.orbit.com/#PatentEasySearchPage

JUCIUIVIMHBI/MOAY JIsA
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JUCT YUYETA OGHOBJIEHUI PABOYEN ITPOTr'PAMMBI YUEEHOM

B pabouyro nporpamMmy y4eOHOW AUCIMIUITMHBI/MOYJISI BHECEHBI N3MEHEHUS/OOHOBICHHS U
YTBEPKACHBI Ha 3acelaHuu Kadeapol:

Ne it

1N1))
OOHOBJICHHUSA
PIIJT

XapakTep M3MeHeHHi1/00HOBIeHHIT
€ YKa3aHMeM pa3jeJia

HOMep MPOTOKOJIA
M 1aTa 3acelaHusl
Kadeapbl




