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1. Henau ocBOeHMS TN CHUNITTHHBI

Leab ocBoeHMsi AMCHMIUIMHBI: (opMUpoBaHHE OO0IIEIPOPECCHOHANBHBIX KOMIETEHUIUN
(OIIK), obecnieunBarOIUX CIIOCOOHOCTh CTYJCHTOB MCIOIb30BaTh 3HAHUS (DU3HKO-XUMHUICCKHIX
MIPOLIECCOB KaK TEOPETUYECKOH OCHOBBI COBPEMEHHBIX TEXHOJOTuH, (HhOpMHUPOBATH HAyYHOE
MHUPOBO33peHHE OakaaaBpa, BIAJICIONIETO 3HAHMSIME B 00JIACTH TEOPUH XMUMHUUYECKUX MPOIIECCOB
¥ 3HAKOMOT'O C OCHOBHBIMH METO/IaMHU (PU3UKO-XUMHUUYECKOTO IKCIIEPHUMEHTA.

[TporpamMma pazpabotana B coorBercTBUM ¢ ®I'OC BO mo HampaBiIeHHIO TOJITOTOBKU
19.03.01 buotexHoorus, yrBEpKICHHBIN TTpuKkazoM MuHoOpHayku Poccuum ot 11 mapra 2015
rojga Nel93.

2. Mecto aucuuminnsl B ctpykrype OIIOIT

JlucumMmuinHa SBISCTCS NHCIUINIMHONW 00s3aTellbHOM 4YacTH bioka 1 «JlucuuIuiiHbDy
OIIOII. E€ uzyuenue ocyuectnisiercs B 4, 5, 6 cemecTpax.
s ocBOeHUS! TaHHOW NUCHUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHSI U HaBBIKH, (popmHpyembie
CIIEYIOIIUMHU JUCIMUILIMHAMMU:
1. ®usmka (1 cemectp)
2. O6wast u Heoprannueckas xumus (1-3 cemectp)
3. Opranunyeckas xumus (1-3 cemectp)
3HaHUS, YMCHHS M HABBIKH, TIOJTYYCHHBIC TPH U3YYCHUH JAHHON TUCIUILTMHBI HEOOXOUMBI JIJIst
YCIIEITHOTO OCBOCHHUSI CIEAYIOUINX JUCIUILINH:
1. Ananutudeckas xumus (6 cemectp)
2. OU3MKO-XUMHYECKUE METOJIbI aHAIM3a B OMoTexHOJIOrHH (7 ceMecTp)
3. Ilpomuecce u anmapatsl OHOTeXHOJIOTHH (7 CeMecTp)

4. Ilepeuens miIaHMpyeMbIX pe3yJbTATOB 00y4YeHHUSs MO AMCIMIIJIMHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMH OCBOCHHUS 00pa30BaTeJbHOH NPOrPaMMbl

Pe3ynpTaThl  OCBOGHMS  JUCLHMIUIMHBI  CHOPMYJIHMPOBAHBI B  COOTBETCTBHUHM  C

po(hecCHOHATIBHBIM CTaHAAPTOM:
— «Crienanuct o MNpoMbIIIICHHON Gapmanuu B 00J1acTH 00ecrieueH s KauyecTBa
JIEKapCTBEHHBIX CpecTBy» (3apeructpupoBad B Muntocte Poccuu 20 uronst 2017 r. N 47480,
yTBepkAeH npukazoM ot 22 mast 2017 r. N 429H) (mpou3BoAcTBO hapMalieBTUUECKUX
cyOcTaHIIMi, TPOU3BOJCTBO JIEKAPCTBEHHBIX MPENapaToOB U MaTEPUAIIOB, IPUMEHSIEMBIX B
MEIUIUHCKUX 1IeJIsX, Hay4YHbIe UCCIIEAOBAaHUS U Pa3pabOTKU B 00JACTH €CTECTBEHHBIX U
TEXHUUYECKUX HayK, B€JIeHHE paboT, CBSI3aHHBIX C (papMaIleBTUUYECKON CUCTEMOM KadecTBa
IIPOU3BO/ICTBA JIEKAPCTBEHHBIX CPEACTB) (MHKEHEPHI B IPOMBIIIJIEHHOCTH U HAa IPOU3BO/ICTBE,
CHEIHAJIMCT MO IPOMBIIUIEHHOHN apMaliuy B 00jacTu obecriedeHns KauecTBa JIeKapCTBEHHBIX
CPENCTB)

[Tnanupyemble pe3yabTaTbl 00ydeHUs (JECKPUIITOPHI)

Konpl 1 conepxanue

KOMIIETEHIIU A

3HaTH YMeTh Bmangets
HaBBIKAMHU

Ob6menpodeccnoHaIbHbIE KOMIIETEH NN
OIIK 1.1 1. OcHOBHBIE 3aKOHBI 1. CaMOCTOSTENBEHO 1. Bnagers
[Tomp3yetcst (bU3UIECKON XUMHH, a dbopmyaupoBaTh METOdaMH
3aKOHAMHU U TaKXke CrocoObI UX 3a7auy (PU3HKO- XUMHUYECKON
3aKOHOMEPHOCTSIMHU MIPUMEHEHHUS IS XHUMHYECKOTO TEPMOJIUHAMUKHU U
MaTEMaTHYECKUX U pelIeHUs] TEOPETUUECKUX | CCIICIOBAHUS B TEPMOXHUMHUH
(bU3HYECKUX HAYK U Y MIPUKJIQHBIX 33]1a4 XAMHYECKHX 2. Bnagetn




HUX B3aNMOCBS3bIO 2. OCHOBBI XMMHYECKOM | CHCTEMaX; MMOHATHHHBIM
KUHETHUKH, BKITIOYAst 2. Ilonw3ysch anmapaToMm TEOpUH
OCHOBHEIC MOJTYYCHHBIMH pacTBOpOB
MaTeMaTUYeCKHe 3HAHUSIMHU, YMETh
COOTHOIIICHUS BBIOMPATH
(hopManbHOM KHHETUKH U | ONITUMAJIbHBIC TIyTH U
MEXaHU3Mbl XUMHUYECKUX | METOJIbI PEIICHUS
peakiuit MOCTaBJICHHBIX 3a7a4
OIIK 1.4 1. OcuoBsl romorennoro | 1. [IpoBoautsb 1. Bnanets
[Tonp3yetcst 1 TETEPOTCHHOTO (OUBUKO-XUMHUYECKHE | METOJaMH aHAJIn3a
3aKOHAMU U KaTajau3a, BKIIOJas MCCJIEIOBAHMS CUCTEM | U pacuera
3aKOHOMEPHOCTSIMHU COBPEMEHHBIC TCOPHH 1 TIPOIIECCOB C $a3oBBIX U
XUMHYECKUX U KaTaJTUTHIECKUX HCIIOJIb30BAHHEM XAMHYECKUX
OMOJIOTHYECKHUX HAYK | PEaKIMi U MPOOIeMBl, COBPEMEHHBIX paBHOBECHIA
1 UX B3aHMOCBSI3BIO CYILIECTBYIOIINE B 3TOM METOJIOB ¥ MpudopoB | 2. Bnagers
obnacTy; DOXMA; MeTOodaMU
2. OcHOBBI 2. IlpoBoauTh XUMHUYECKON
AJICKTPOXHUMHH. (UBUKO-XUMHYECKUE | KHHETHKHU U
pacyeTsl KaTanm3a
3. AHaIM3UPOBATH 3. Biazgers
pe3ynbTaThl GU3UKO- | METOJIaMHU
XUMHYECKUX OKa3aHMs TIEPBOM
HCCIIEIOBAHMM. IIOMOILY ITPH
HECUYACTHBIX
CiIy4asix B
XUMHYECKOMN
nabopaTopuu.

5. O6beM MCHMIVIMHBI B 3a4e€THBIX EIMHUIAX ¢ YKAa3aHHMEM KOJU4YeCcTBa
aKaJeMH4YeCKHX 4YacOB, BbIJ€JIEHHbIX HA KOHTAKTHYI0 PpadoTy o0y4armommxcs ¢
npenojaasarejaeM (M0 BHAAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSTEIbHYI padoTy
00y4YaKIUXCs

Ceme | Haumenosanue pa3aenoB | Konrtakthas aynutopHas pabora | CamocTrositensHast pabora,
CTp JACTIUTUTUHBI 00ydJaromuxcs ¢ B TOM YHCJIe
MpEeno/iaBaTesieM B aK.4acax, B KOHCYJbTAIIUU, KOHTPOJIb
TOM YHCIIE CaMOCTOSITENIbHOM paboThl,
akK.Jac
E E E E = R 012‘) 0]
lep] 3 =
NI REL I AR
= |2 |8 2| 8| J¢§E
= o | 5 =
5 Pasnen 1. ®a3oBeie 10 12 - 12 - 2 50 -
paBHOBeCHUS U
TEPMOJIMHAMHYECKOE
Y4EHHE O PacTBOpax.




5 Pasznen 2. Xumnueckas 6 4 - 4 - 2 42 -
KWHETHKA U KaTajln3

5 IIpomexyTouHas 16 | 16 - 16 4 92 -
aTTecTalus: 3a4eT
6 Pasznen 3. Xumuueckoe 8 6 - 8 - 2 20 -

paBHOBECHE B PacTBOpax
JIEKTPOJIUTOB. DIEKTPO-
XUMHUYECKHE CUCTEMBI.

6 Pasznen 4. dusnyeckas 8 8 - 10 - 2 36 -
XUMHS TOBEPXHOCTHBIX
SIBIICHUW Y TUCTIEPCHBIX
CHCTEM
6 IIpomexyTounas 16 | 16 - 16 - 36 56 2
aTTecTalus: IK3aMeH
6 Bcero 32 | 32 32 40 148 2
Hroro no nucuuninae 98 190
O0BeM npodeccroHaTbHOM 0 uac/ 0% 0 uac/ 0%
npaktuueckor moaroroku (ITIT)
O06beM mpodeccnoHATEHO 94 gac/ 70% 78 gac./ 100 %

HaHpaBHeHHOﬁ IIOATOTOBKH
(ITHIT)

5. ConepxaHue AUCHMILUIMHBI (MOAYJsl), CTPYKTYPUPOBAaHHOe MO TeMaM (pa3aeiam) c
YKa3aHHEM OTBeJeHHOI0 HAa HHMX KOJHMYeCTBA aKaJeMHYECKHX 4YacOB M BHJIOB Y4eOHBIX
3aHATHH

5.1. Coaep:xkanue pa3iejoB IHCHUILINHBI

Kon HanmenoBanue Kparkoe cogep:kanue pa3aesioB U TeM
KOMIIeTe | pa3JejioB H TeM
HIUH AUCHHUILINHBI

4 cemecTp

OIIK-1.1 | Pa3gexn 1. OcHoBbl | Tema 1. [lepBoe Hauano TepMOAMHAMUKH U €TI0 IPUMEHEHNE
OIIK-1.4 | xumu4eckoii K XUMHYECKHUM npoueccaM. Tepmoxumus.

TepmoauHamuku | Tema 2. Bropoe Hauano TepMOAMHAMUKY U €0 IPUMEHEHNE
K XMMHYECKHUM IpoLieccaMm.

OIIK-1.1 | Pa3mean 2.
OIIK-1.4 | Xumuueckoe
paBHOBecCHeE.

Tema 3. TCpMOIII/IHaMI/IKa XUMHYCCKOT'O paBHOBECHUA.

5 cemecTp

OIIK-1.1 | Pa3nmes 3.
OIIK-1.4 | da3oBble

Koe yueHHue 0
pacTBopax.

paBHOBecCHsI U
TePpMOAUHAMMYEC

Tema 4. TepmonMHaAMUYECKHE CBOKCTBA PACTBOPOB
HEDJIEKTPOJINTOB

Tema 5. [IpaBuio ¢a3 'm66ca. dazoBbie paBHOBECHS B
OJIHOKOMIIOHEHTHBIX CUCTEMAaX.

Tema 6. PaBHOBecHsI )KUAKOCTD — Map B ABYXKOMIIOHEHTHBIX
cucTemax

Tema 7. PaBHOBeCHS KpUCTAILIBI — )KUJIKOCTh B
JIBYXKOMIIOHEHTHBIX CUCTEMAX.

Tema 8. ®a3oBbie paBHOBECHS B TPEXKOMIIOHEHTHBIX
CUCTEMaAX.

OIIK-1.1 | Pa3nea 4.
OIIK-1.4 | Xumunueckas

Tema 9. ®enomenonornveckas (hopmMaibHas ) KHHETHKA.
Tema 10. Teopuu 31€MEHTaApPHOTO aKTa XUMUYECKON

4




KMHETHKA U peakuuu.
KaTaJIu3 Tema 11. Kunernka nenssix 1 (POTOXUMHUYECKUX PEAKIIHA.
Tewma 12. Karanus.
6 cemecTp
OIIK-1.1 | Pa3pmen 5. Tema 13. CtpoeHue u CBOICTBA PACTBOPOB AIIEKTPOJIUTOB.
OIIK-14 | Xumuveckoe PaBHOBecHs B pacTBOpAX 3JIEKTPOJIUTOB.
paBHOBecHe B Tewma 14 . Dnextpuyeckas NpoBOAMMOCTb PaCTBOPOB
pacTBopax AJIEKTPOJINTOB.
3JIEKTPOJIUTOB. Tema 15. TepmonHaMKKa ralbBAaHUYECKUX JJIEMEHTOB.
duexkrpoxumuuec | [lorenuuomerpus.
KHe CHCTeMBbI XHUMHYECKUE UCTOYHHUKH TOKa.
Tema 16. Kuneruka 31eKTpOXUMHUYECKUX ITPOLIECCOB U
AIIEKTPOXHUMHUYECKAsT KOPPO3HSL.
OIIK-1.1 | Pa3nen 6. Tema 17. TepMoarHaMuKa OBEPXHOCTHBIX SIBJICHUMN
OIIK-1.4 | ®usnueckasi Tema 18. AncopOuroHHBIE paBHOBECHS
XUMHS Tema 19. DnexTpuueckue sBI€HUS Ha IOBEPXHOCTH
NOBEPXHOCTHBIX Tema 20. Kunetnueckue u ONTUYECKUE CBOMCTBA
SIBJICHU I U JUCIIEPCHBIX CUCTEM
JAMCIIEPCHBIX Tema 21. ArperatuBHasi yCTOMYMBOCTb M KOATryJIsILUs
cucreM JUCIIEPCHBIX CUCTEM
5.2. Jlekuuu
” Dopmsbl IIpakTu-
< § POBE/ICHH yecKast
2 E’( Hanwenosa ; IlepeyeHp yueOHBIX BONIPOCOB g roares
R | HUE JIEKIIMK | A TOBKa
= g (I
~ TTHIT)
S cemecTp
Pasp | [IpaBuno 2 1. [Tonstust  «pasza»,  «cocrapustomme | OynHas
el ¢a3 I'nu60ca. BELIECTBAY, «KOMIIOHEHTBI»
1. ®da3oBbIe «T€PMOJUHAMHYECKHE  CTEHNEHH  CBOOOJBD».
paBHOBECHS VYcnoBus  TEPMOJMHAMUYECKOIO  PAaBHOBECHS
B Mexnay (azamu. [Ipasumno ¢a3 ['mdOca.
OJIHOKOMIIO 2. Maremarnueckoe ONMCAHHE u
HEHTHBIX rpaduueckoe n300paxkeHne (hazoBbIX
CUCTEMAX. pPaBHOBECHI B OJTHOKOMIIOHEHTHBIX CUCTEMAX.
3. BriBo1, aHaNmM3 ¥ HHTETPUPOBAHUE
ypaBHeHus Knaneiipona-Knaysnyca.
[Ipumenenne npaBuia a3 kK pazdopy auarpamm
COCTOSIHUSI OTHOKOMITIOHEHTHBIX CUCTEM.
JlnarpamMmbl COCTOSIHUS BOJIbI, CEPHI M YIIIEpoa.
PaBHoBecust | 2 1. Meton ¢usnko-xumuueckoro aHanuza. | OuHas [THII
JKUIKOCTD — JnarpaMMbl COCTaB-CBOMCTBO.
nap B 2. HeorpanuueHHO pacTBOpUMBIE ApYr B
JBYXKOMIIO Ipyre S>KUIKOCTH. BpluucieHue [aBieHUS U
HEHTHBIX COCTaBa mapa HaJl ucalbHbIMU PACTBOPAMH.
cUCTEeMax 3. Ilepbrii  3axkoH ['m66ca-KonoBanosa.
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Huarpammsl  oOmiee  JaBlI€HHE —  COCTaB,
TeMIeparypa KWIEHHS — COCTaB, COCTaB
pacTBOopa — COCTaB Hapa Juid HJA€albHbIX
pactBopoB. [IpaBuio peryara.

4, ITeperonka (pexTudukamms).
Huarpammbl  oOmiee  JaBI€HHE —  COCTaB,
TeMmreparypa KWIIEHHs — COCTaB, COCTaB
pacTBopa — COCTaB Mapa s HEUAealbHbIX
pacTBOpOB.

S. A3eoTponHble pacTBOpbl. BTopoil 3akoH

I'n66ca-KonoBanosa. Ileperonka pacTBOpoB C
MUHMMYMOM U MaKCUMYMOM TeMIIepaTyphl
KHUIICHHUS.

PaBHoBecus 1. WneanpHass pacTBOpUMOCTh  TBepAbIX | OuHas [THIIT
KPUCTAJLJIbI BelIeCTB B xkuakocty (ypaBHeHue Llpenepa).
— )XKUJIKOCTh 2. Tepmuueckuii aHayus, KpPUBBIE
B oxJaxiaeHus.  JluarpamMMbel  pacTBOPUMOCTH
JBYXKOMIIO (IJ1aBKOCTH) IBYXKOMITOHEHTHBIX CUCTEM.
HEHTHBIX 3. Cucrembl c IIOJIHOM B3alMHOMI
CUCTEMAX. HEPACTBOPUMOCTBIO B TBEPJIOM M KHUJIKOM
COCTOSIHUSIX.
4. CucreMbl C IOJIHOM PacTBOPUMOCTBIO B
KUJAKOM M IIOJIHOM HEpPacTBOPUMOCTBIO B
TBEPAOM COCTOSIHUAX (C IPOCTON 3BTEKTUKOM), C
OrpaHUYCHHOU 51 HEOI'PaHUYEHHOMN
PacTBOPUMOCTBIO B TBEPAOM COCTOSTHUH.
S. Cucremsl c XUMHYECKUMH
COECIUHEHUSMH, IUIABSIIMMUCA KOHTPYIHTHO H
MHKOHTPYJHTHO.
®dazoBbie 1. I'paduaeckoe n3odpaxkeHne cocrara Ounas
paBHOBECHS TPEXKOMITOHEHTHBIX CUCTEM B TPEYTOJIBHUKAX
B I'n66ca u Pozeboma 1 B IpsIMOYTOJIbHBIX
TPEXKOMIIOH KOOpAuHaTax. JlnarpaMMbl COCTOSIHUSL TPOMHBIX
€HTHBIX KHUJKHUX CUCTEM C OTPAaHUYECHHOW B3aMMHOMN
CUCTEMAX. pPacTBOPUMOCTBIO.
2. Pacnipenenenne pacTBOpeHHOTO
BEIIECTBA MEXAY IBYMsI KUAKUMHU (hazaMu.
Koaddunument pacnpenenenus.
OKCTparupoBaHHE.
3. JlnarpamMmbl IJ1aBKOCTH
TPEXKOMITOHEHTHBIX cucTeM. M30Tepmbl
PacTBOPUMOCTH JBYX COJIEH C OIMHAKOBBIM
HMOHOM.
Pazn | ®enomenon 1. CKopocCTh peakiuu. 3aKoH JelcTByromux | Ounas
eI oruyeckas Macc U KHUHETUUYECKNUE YPABHEHUS PEAKIIHM.
2. (¢popmainibHa 2. MonekynspHOCTb U MOPSAIOK peaKluu.
A1) KoHcTaHTBI CKOPOCTH peakiuii HyJlIeBOro,
KHHETHKA. IIEPBOT0, BTOPOT0, N-TO MOPSAKOB,

KMHETUYEeCKUE ypaBHeHUS i HUX. [lepuon
nonynpespaienus. CriocoOsl onpeeneHus
MOPSIIKA PEAKIIUU.

3. CrokHble peakluu: ABYXCTOPOHHUE
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(oOpaTtumbIie), mapaylIeabHBIC,
MOCIIeI0BaTeIbHBIC, COMPSHKEHHBIE (PabOThI
H.A.Illunosa).

4, 3aBUCHUMOCTH CKOPOCTH PEAKIIMU OT
TEeMIIEpaTyphl, ypaBHEHHE AppeHnyca. DHepTus
aKTUBAIUH.

Teopuu 1. Teopust akTUBHBIX COyIapEHUM. OuHas
3JIEMEHTapH HcTonkoBaHue 3HEpruM aKTUBALMU U
Oro aKTa MPEAIKCIIOHEHIMATIBHOTO MHOKHUTENS B
XUMUYECKOU ypaBHEHUHU AppeHuyca B paMKax 3TOW TEOpUH.
peaKIuu. Crepuueckuii pakTop.
2. Teopus nepexoJHOro COCTOSHUS
(axTuBUpOBaHHOTO KoMILIieKkca). [ToBepXxHOCTD
MOTEHIMATbHON YHEPTHH.
3. Oueprus ['n06ca, SHTANBIINS U SHTPOIIUS
aKTUBALlMU.
Kuneruka 1. [enusie peakiuu. OcobeHHOCTH LEenHbIX | O4Has
LETIHBIX U peaknuii. BosHUKHOBEHME, pa3BUTHE U OOPHIB
boroxumuy LETEN, POJIb PaJIUKaJIOB.
€CKUX 2. DOoTOXMMUYECKUE peaKLUU. 3aKOH
peakiuuii. (hOTOXMMHYECKON YKBUBAJICHTHOCTH
(A.D#umTelin). KBantoBbiii Beixoa. Kunernka
dbotoxumuueckux peakuuid. [lopsaox
boroxumudeckux peakuid. [Ipumepsr
(OTOXUMHUYECKUX PEAKIIUH.
Karamu3 1. OO0mIre CBOMCTBA KaTaau3aToOPOB. Ounas
CrenpuuHOCTh KaTaau3aTopoB.
2. Karanuzatopsl 1 uHruOuTOpsl. Bausxue
KaTaJu3aTOpOB HAa DHEPIUI0 AaKTHBALINH.
3. I"'oMoTreHHBIN KaTaanu3, MEXaHU3M.
Karanutnueckue peakiuu B pacTBOpax, BIUSHUE
pactBopurens. KHCIIOTHO-OCHOBHOW KaTajus.
4. Craguu reTeporeHHOro KaTajinsa.
Teopuu reTeporeHHOro KaTaausa:
MynbTUIIETOB (A.A.bananaun), ancamOneit
(H.N.Ko6o3eB) u ap. [Ipomotops! u
WHTHOUTOPHI.
S5. depMeHTaTUBHBIN KaTaau3. Y paBHEHUE
Muxasnuca —-MeHTeH
Hroro 3a 5 cemectp: 16 0/4
6 cemecTp
Pa3n | Ctpoenue u 1. OO011ast XxapakTepUCTHKA PaCTBOPOB Ounas
en CBOMCTBA 3JEKTPOJIUTOB.
3. pacTBOpOB 2. KonnuraruBHble CBOWCTBA PaCTBOPOB
3JIEKTPOIIUT 3JEKTPOAUTOB. M30TOHMYECKHI 1
OB. OCMOTHUYECKHNA KO3 PUIIUEHTHI.
PaBHoBecust 3. OCHOBBI JIEKTPOCTATUYECKOU TEOPUH
B pacTBOpax CHJIBHBIX 3JIEKTPOJHUTOB Jlebast 1 XIoKKes.
3JIEKTPOJIAT Boruncnenme ko3 QpUIIMEHTOB aKTUBHOCTH.
OB. VoHHBIe U cpeiHue HOHHbBIE KO PHUITMEHTHI
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AKTUBHOCTH.

4, PaBHOBecHs B pacTBOpax AJIEKTPOIUTOB.
TepMonrHaMuyecKue 1 MPaKTUYECKUE
KOHCTaHTBI PaBHOBECHS (KOHCTAHTHI
JUCCOLUAIUH, TUAPOIIN3A, HOHHOE
MIPOU3BE/ICHUE BOJIbI, IPOU3BEICHHE
PacTBOPUMOCTH); BIMSIHE HOHHOW CHIIBL.

Dnexrpuuec 1. DnexTpuyueckas MpoBOJUMOCTh JOT
Kas pacTBOpOB. Y iefibHAs, MOJISIpHAs U
MIPOBOJIUMOC SKBUBAJICHTHAs MTPOBOAUMOCTS. [loaBmxHOCTH
Thb HOHOB.
pPacTBOPOB 2. Uucna nepenoca, UX UCIOJIb30BAHUE IS
3JIEKTPOIIUT ONPEACIICHUS PIEKTPUUECKON TPOBOJUMOCTH
OB. HOHOB.
3. OCHOBHBIE TIOJIOKEHHS TEOPUH
AIEKTPUUYECKON TPOBOJIUMOCTH CHIIBHBIX
anekTposuToB Jlebas- Xrokkensa-Onzarepa.
4, [IpakTHueckoe UCIoIb30BaHUE
HU3MEPEHUM JIEKTPUUYECKON MPOBOJIUMOCTH
(KOHAYKTOMETPUYECKOE TUTPOBAHHE,
ONpEe/ICICHUE CTETIEHU U KOHCTaHThI
JTUCCOITMAIUY CJIA0BIX SJIEKTPOJIUTOB,
pPacTBOPUMOCTH TPYIHOPACTBOPUMBIX COJIEH.
Tepmoauna 1. MexaHu3M BO3HUKHOBEHUS CKauKa Ounas ITHII
MHKa MOTEHIMaja U IBOWHOTO 3EKTPUUYECKOTO CII0A
rajJbBaHuye Ha TpaHUIIe pa3jiesia MeTall — pacTBOP
CKHUX AIEKTPOJIUTA. DIEKTPOXUMUUECKUN MOTEHIHA.
3JIEMEHTOB. 2. DIIEKTPOABUIKYIIIAE CUITBI
[Torenumom AIEKTPOXUMHUUYECKUX cUcTeM. ['aibBaHUYECKHE
eTpus anemMeHThl. BomopoaHas mkasna 3J1eKTpOIHbBIX
XHUMHYECKHU MOTEHIIaI0B. PaBHOBECHBIN IOTEHLIHAI.
e 3. CranmapTHble TOTeHIIMABI. Bripaxenue
HCTOYHUKHU PAaBHOBECHOI'O NMOTEHIMAJA JIs1 AJIEKTPOI0B
TOKA. Pa3IUYHBIX TUIIOB (JIEKTPOIBI IEPBOTO U
BTOPOTO pOAa, OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC, HOHOOOMEHHBIE).
Krnaccudukanus ralbBaHUYeCKUX dJIEMEHTOB
(XMMHYECKUE M KOHIIEHTPAIIMOHHBIE JJIEMEHTHI,
AJIEMEHTHI ¢ IEPEHOCOM U 0e3 TIepeHoca).
4, XuMudeckyue HCTOYHUKHU TOKA.
Kunernka 1. Onektponu3. KarogHsle 1 aHOAHbBIE Ounas TTHII
AIEKTPOXUM MPOIIECCHI. XapaKTEPUCTUKA CKOPOCTH
HYECKUX 3IEKTPOXUMHUUYECKHUX MPOIIECCOB C MOMOIIbIO
MIPOIIECCOB MOJISIPU3AITMOHHBIX KPUBBIX.
51 2. Bunbl nonsipusaiiy 3J1€KTpoaOB.
AIEKTPOXUM Konnentpanuonnas mossipu3aus; mpeaeabHbIN
naecKas ToK. [IpakTHueckoe 3HauUeHUE NepeHaANPsHKEHUS
KOppO3usl. MPY BBIJIEICHUH BOAOPOJa. AHOJHOE

NepeHANPsHKCHUE, TACCUBHPOBAHIE METAILIOB.
3. DIEeKTPOXUMHYECKast KOPPO3HSI.
CriocoObI 3alUTHl OT KOPPO3HUH.
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Pa3n
el

Tepmoauna
MHKa
MMOBEPXHOCT
HBIX
SIBJICHUI

1. Kinaccudukanmst TucrepcHbIX CUCTEM T10
arperaTHOMY COCTOSTHUIO AUCTIEPCHOMU (ha3bl U
nucnepcuonHol cpeabl. Kinaccuduxanms
CBOOOTHOMCIIEPCHBIX CHCTEM IO pa3Mepam
yacTull. JInodunsHeie 1 TMO(HOOHBIC
JUCTICPCHBIC CUCTEMBI.

2. OO61as xapakTepuCTHKa TOBEPXHOCTHOU
sHepruu. [[IoBepXHOCTHOE HATSHIKEHUE KaKk Mepa
sHeprun ['m66ca MexdazHoit TOBEPXHOCTH.

3. [Tporeccrl caMOPOU3BOIBHOTO
YMEHbIIIEHUS TOBEPXHOCTHOM SHEPTHUU.
AnicopOuus ¥ MOBEPXHOCTHOE HATSKEHUE.

4, dyHIaMeHTaIbHOE aICOPOITMOHHOE
ypaBHeHnue ['nd6ca. 'mbOcoBckas agcopOius.
[ToBepXHOCTHO-aKTUBHBIE U TTOBEPXHOCTHO-
WHAKTHUBHBIC BEIIESCTRA.

5. Anresusi, cMauMBaHUE U pacTeKaHHe
XKuaKkocTer. Aaresus u koresus. [Ipupona cun
Mex(a3zHOTO B3anMoielicTBrusa. CMauynBaHUE U
KpaeBoOM yroi.

Ounas

AncopOumo
HHBIE
paBHOBECHS

YpaBHEHHE MOHOMOJIEKYJISIPHON aacopOuu
Jlenrmtopa u ero ananus. OnpezaeneHue
KOHCTaHT 3TOro ypaBHeHHUs (JIuHeiHas ¢popma
ypaBHeHus Jleurmiopa). YpaBHenue
OpenHnmxa.

Teopus nonumonexysipHoit ancopoumu bIT,
ypaBHEHHE U30TE€PMBI aICOPOLIUH, €r0 aHaIM3.
Jluneitnas popma ypaBaenus bOT u pacuer ero
KOHCTaHT. OnpenencHue yaenbHon
noBepxHoctu Mmerogom bOT.

AncopO1ust MOBEpXHOCTHO-aKTUBHBIX BEILECTB.
Bimsiaue crpoenust monexyin ITAB Ha
MOBEPXHOCTHYIO aKTUBHOCTB, NpaBuiio Tpayoe.
3aBUCUMOCTbH TOBEPXHOCTHOT'O HATSKEHUS OT
COCTaBa pacTBOpa MpHU COOJIIOJJCHUN 3aKOHA
I'enpu u ypaBHeHus Jlenrmiopa. YpaBHeHHE
[[InmkoBckoro. OnpeneneHne CTpoeHUs
a/ICOpPOLIMOHHOTO CJI0S ¥ pa3MEpPOB MOJIEKYJI
ITAB.

HNonoobmenHas ancop6obuus. Knaccudukarms
MOHHUTOB U METO/Ibl UX MostydeHus. OCHOBHbIE
(U3NKO-XMUMHYECKHE XapaKTePUCTUKH HOHUTOB.

Ounas

Onexrpuuec
KHE SIBJICHUS
Ha
MOBEPXHOCT
U

1. MexaHu3m 006pa3zoBaHus ABOHHOTO
anexTpudeckoro cios (I3C).

2. OO61ue mpeacTaBIeHHs O TEOPHUIX
ctpoenus JIO9C. Tonmuna nuddysHoro cios u
BJIMSIHME Ha Hee pa3iInyHbIX (hakTopoB. EMKOCT
JOC. Ipumepsr oopazoBanus JIOC.

3. CTpoeHre MUTIEILIBL.

4. YeTsIpe BUJA 3IEKTPOKMHETUYECKUX
SIBJICHUH. DJIEKTPOKUHETUUECKUN TOTEHIIUAT U
BIIMSIHME HAa HETrO pa3iMyHbIX (PaKTOpOB.

QOunas
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VYpasnaenue ['eapMronbia-CMoIyx0BCKOTO IS
ANEKTPOOCMOCA U AEKTpodopesa.

5. [TpakTHyeckoe UCIob30BaHKe
9JIEKTPOKUHETHUYECKUX SIBICHUH.
ArperaTtuBH 1. JIno¢unbHble AUCTIEPCHBIE CUCTEMBI. Ounas
as Knaccudukanus u oOmias xapakTepucTuka
ycTOMuuBOC IIOBEPXHOCTHO-aKTUBHBIX BEILLECTB.
Tb U 2. Crpoenue muuemn [TAB.
KOaryJsius Comobmm3zanusi. OCHOBHBIE (DaKTOPBI,
JHUCIIEPCHBIX pimsiroire Ha KKM. Metojibl onpeesieHust
CHUCTEM KKM. IIpumenenue komutonansix [TAB.
3. JIno¢oOHBIEC AUCTIEPCHBIE CHCTEMBI.
@DakKTOopbl YCTOHUNBOCTHU JINOPOOHBIX CUCTEM.
beicTpas u memiieHHas koaryisinusa. Kuneruka
Koaryasuuu 1no CMOIyXOBCKOMY.
4, OcHoBuble nonoxxeHust reopun J1JIDO.
PackiuHuBaroliee qaBjieHUe U €ro
cocrapistoniye. O01iee ypaBHEHUE 1Ji SHEPTUU
B3aUMOJICHCTBHSI JUCTIEPCHBIX YACTHIL.
o. Hevitpanuzanuonnas u
KOHIIEHTpalMoHHas koarynsauus. [Topor
koarynsiuuu. [Ipasuno yneue-I'apau.
Hroro 3a 6 cemectp: 16 0/4
Bcero yacos 32 0/10
5.3. Cemunapsl
JlanHb1ii Bu paboThl HE IPEAYCMOTPEH y4eOHBIM TUTAHOM
5.4. JlaGopaTopHble 3aHATHSA
Koax- ®opmMma [Ipaktu-
BO poBe- qyeckas
= HaumenoBanue | yacos JEHUS HOJTro-
Z % NPAaKTHYECKUX Ilepeyenb y4eOHbIX BOIIPOCOB TOBKa
g 3aHSATHI (T111/
[THIT)
5 cemecTp
Pa3zne | PaBHOBecus 2 1. Brimosnenune Ounas TTHII
1 KHUJIKOCTb — I1ap B nabopaTopHoil paboTsl «Pacyers
TIBYXKOMITOHEHTHBIX (ha30BBIX PABHOBECHI B CHUCTEME
crcreMax «OKUJIKOCTh-TIap» (pacyeTHas)
PaBHOBecus 2 1. Beimonnenue Ounas [THIT
KpHUCTAJIJIbI- nabopaTopHOil paboThI
AKHJIKOCTb B «IToctpoenue (pazoBbIX TUarpaMm
JIBYXKOMITOHEHTHBIX METOI0OM OXJIXKICHUS»
CUCTEMAaX (pacueTHas)
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1. HNHCTpyKTaX MO TEXHUKE
0€301acHOCTH

2. Brimonnenue
nabopaTtopHOi
«ITocTpoenue
pPacTBOPUMOCTHU

Na,SO4—H,0»

paboThI
JHarpaMMbl
CHCTEMBI

Ounas

ITHIT

(ITpomomxenue)

O06paboTKa HKCHEPUMEHTATBHBIX
JIAHHBIX

Ounasn

[THII

®da3oBrIc
paBHOBECHUS B
TPEXKOMIIOHEHTHBIX
CHCTEMaX.

1. NHcTpyKTax 10 TEXHUKE
Oe3omacHoCTH

2. Brinonnenue
nabopaTOpHOM PabOTHI
«Onpenenenue kodddummenra
pacmpezeneHus Hoa Mexy
OpPTaHWYECKUMH U
HEOpPraHUYECKUMU
PacCTBOPUTEIISIMI)Y

Ounasn

[THII

(ITpomomxkenue)

OOpaboTka HKCIEPUMEHTATbHBIX
JAHHBIX

OuHas

ITHII

Paznen

Kunertnka nemnHsix
1 (HOTOXUMHUECKUX
peaKkuuid.

1. Brinonnenue
nabopaTopHOM PabOTHI
«DopmalibHasT KHHETHUKA)
(pacuetHas)

Ounas

ITHII

Karanus.

1. NHcTpyKkTax Mo TeXHUKe
0e30macHOCTH

2. Brmonnenue
nmabopaTopHOH paboThl
«Kuneruka KaTaJIUTHYECKOMH
PCaKIIUU  PA3IOKCHUS TEPEKHUCH
BOJIOPOJIa»

Ounas

ITHIT

Hroro 3a 5 cemectp:

16 4.

16

0/16

6 cemectp

Paznen

DIIeKTpUuYecKas
MIPOBOIMMOCTD
pacTBOpoB
3IEKTPOJIUTOB.

1. HNHCcTpyKTaX MO TEXHUKE
Oe3omacHoCTH

2. Boimonnenune
nabopaTopHoOil paboThI
«OmnpeneneHne NEKTPHUECKON
IIPOBOJIUMOCTH PacTBOPOB
DIIEKTPOIIUTOBY

Ounasg

[THIT

1. HNHcTpyKTax Mo TEXHUKE
0e30macHOCTH

2. Brmmonnenue
nmabopaTopHO PabOThI
«OrmpeneneHue paCTBOPUMOCTH
TPYTHOPACTBOPUMBIX
COCIUHEHUIN

QOunas

[THII
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TepmoanHamuka 2 1. HNHcTpyKTaX MO TEXHUKE Ounas [THIT
rajlbBAaHUYECKUX 0e30macHOCTH
3JIEMEHTOB. 2. Boinonnenue
[ToTrenunomeTtpus. 1ab0paTopHOI pabOThI
XUMHYECKHE «Omnpenenenue 0ydepHoi
MCTOYHUKH TOKA. eMKOCTH METOJIOM
MOTEHLIMOMETPUYECKOTO
TUTPOBAHUSDY
Paznen | Tepmonunamuka 2 1. HHCTpyKTaX 1O TEXHUKE OuHas [THIT
4. ITOBEPXHOCTHBIX 0e30macHOCTH
SIBJICHUI 2. Brinonnenue
nabopaTopHOM pabOTHI
«M3mepeHne moBepXHOCTHOTO
HATSDKEHHS BOAHBIX PaCTBOPOB
ITAB cramarMoMeTpU4eCKUM
METOIOM»
(ITpomomxkenue) 2 OO6paboTka sKcnepuMeHTaNbHbIX | OuHas [THIT
JTAHHBIX
AncopOunoHHbIE 2 1. WHucrpykrax no Texuuke | OuHas [THII
paBHOBECHS Oe3omacHoCTH
2. Brinonnenue
nabopaTOpHOM PabOTHI
«OrnpeneneHue aacoponum
YKCYCHOM KHCJIOTHI Ha
AKTUBUPOBAHHOM YTJIE»
(ITponomxenue) 2 OO6paboTka 3KcrepuMeHTaNbHBIX | OuHas ITHII
JAHHBIX
DneKTpuyecKue 2 1. WHucrpykrax no Texuuke | Ounas [THIT
SBJICHUS Ha 0e3omacHOCTH
MTOBEPXHOCTH 2. Brimonaenue
nabopaTopHOI paboThI
«ITomyyeHne KOUIOUIHBIX CUCTEM
METO0M XUMHUYECKOH
KOHJICHCAIIAN
OO6paboTka 3KcrepuMeHTaNbHbIX | OuHas ITHIT
JTAHHBIX
Hroro 3a 6 cemectp: 16 4. 16 0/16
Bcero vacos 32 4. 32 0/32
5.5. IIpakTnyeckue 3aHATHUS
Koax- ®opmMma | [Ipaktu-
BO npoBe- | dYeckas
s HaumenoBaHnue 4acoB JeHUsA | TOATO-
Z % NPAaKTHYECKHUX IlepeyeHb yueOHBIX BOIIPOCOB TOBKa
g 3aHATHI (TI11/
[THIT)

5 cemecTp
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Pa3nen

[TpaBumno ¢a3 ['md6ca.
@Da30BbI€ pABHOBECUS

B OJJHOKOMIIOHEHTHBIX
CUCTEMaX.

1. [TonsiTusa «dazay,
«COCTaBJISIOIME BEIIECTBAY,
«KOMITOHEHTBI»
«TEPMOJIMHAMHYECKUE CTETICHU
cBOOOABI. YCIIOBUS
TEPMOJIMHAMUYECKOTO PaBHOBECHUS
Mexnay dazamu. [IpaBumno ¢a3
I'u66ca.

2. Matemaruueckoe onucaHue
u rpaduueckoe n300paKeHne
(ha30BbIX paBHOBECUH B
OJTHOKOMIIOHEHTHBIX CHCTEMaXx.
3. BriBog, ananus u
WHTETPUPOBAHUE YPABHEHHS
Kunaysunyca-Knaneiipona.
[Tpumenenne npasuia a3z K
pa3bopy auarpamMm COCTOSIHHS
OJTHOKOMIIOHEHTHBIX CHCTEM.
4. JnarpaMMsl COCTOSHUS
BOJIbI, CEPBI U yIIepo/a.
JlmarpaMMbl COCTOSIHUS BOJIBI
5. Pewenue 3amau.

Ounas

ITHIT

PaBHoBecus
YKUJIKOCTh — Map B
JBYXKOMIIOHEHTHBIX
cucTeEMax

1. Meron (pU3HKO-XUMHUYECKOTO
aHanu3a.  Jlmarpammel  coCTaB-
CBOMCTBO.

2. HeorpaHnuueHHO pacTBOpPUMBbIE
Ipyr B apyre AKHUJIKOCTH.
Beluucnenue naBiieHHs M COCTaBa
napa HaJ UJeaJbHbIMU PACTBOPAMHU.
[lepBbiit 3aKOH ['u06ca-
Konoganoga.

3. JlmarpamMmsbl oO1ee JaBiIeHUE —
COCTaB, TeMIlepaTrypa KHUIIEHUS —
COCTaB, COCTaB pacTBOpa — COCTaB
mapa s HMACANbHBIX PacTBOPOB.
IIpaBuio peruara.

4. Ileperonka (pextuduxamms).

5. AzeotpomnHsle pacTBOpbl. Bropoit
3akoH ['n66ca-KonoBanosa.
Ileperonka pacTBOpoB ¢
MHUHHUMYMOM M MaKCHMyMOM
TeMIIepaTypbl KUIIEHUS.

Ounas

ITHII
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PaBHOBecus
KPHUCTAJLIBL —
JKHIKOCTD B
HBYXKOMHOHGHTHLIX
cHCTEMax.

1. UneanbHas pacTBOPUMOCTh
TBEPJIBIX BEILIECTB B KUJIKOCTU
(ypaBuenue Illpenepa).
TepMmudeckuil aHanu3, KpUBbIE
oxJaxaeHus. Jluarpammel
pacTBOpUMOCTH (TUIABKOCTH)
JBYXKOMIIOHEHTHBIX CUCTEM.

2. CucreMsl C MOJTHOM B3aUMHOM
HEpPacCTBOPUMOCTBIO B TBEPAOM U
JKUJIKOM COCTOSIHUSIX, C ITOJTHOM
PacTBOPUMOCTBIO B KUIKOM U
IIOJIHOW HEPAaCTBOPUMOCTHIO B
TBEP/IOM COCTOSIHHSIX (C MPOCTOM
9BTEKTUKOM), C OTPAaHUYEHHOU U
HEOI'PaHUYEHHON PACTBOPUMOCTHIO
B TBEPJIOM COCTOSIHUH.

3. CucremMbl ¢ XUMUYECKUMHU
COCIMHCHUSIMU, TUTaBSAIIUMUCS
KOHTPYIHTHO M HMHKOHTPY?HTHO.

Ounas

ITHIT

@®a30BbpIe PaBHOBECHS
B TPEXKOMITOHEHTHBIX
CUCTEMAX.

1. ['paduueckoe nzodpakeHue
COCTaBa TPEXKOMIIOHEHTHBIX
CHUCTEM B TpeyrojbHukax ['n6oca u
Pozeboma. JlmarpaMMbl COCTOSTHHS
TPOMHBIX KHJIKUX CUCTEM C
OTPaHUYEHHOMN B3aMMHOU
PacTBOPUMOCTBIO.

2. Pacnipenenenue
PacTBOPEHHOTO BEILIECTBA MEXKY
IBYMSI JKUAKUMU (azaMu.
Koaddunument pacnpenenenus.
DKcTparupoBaHue. Juarpammel
IJIaBKOCTH TPEXKOMITOHEHTHBIX
cucteM. M30TepMbI pacTBOPUMOCTH
JIBYX COJIE C OJITMHAKOBBIM HOHOM.
3. Pemenue 3anau.

Ounas

ITHII

Paznen

denomenonornueckas
(popmanbHas)
KUHETHKA.

1. CkopocTh peakuuu. 3aKoH
JeMCTBYIOIIUX Macc u
KHHETHYECKUE YPaBHEHHUSI PEaKIIHiA.
2. MonexyasipHOCTb U OPSI0K
pEaKIvH.

3. KoncranTs CKOPOCTH
peakuui HYJIEBOTO, IIEpBOTO,
BTOpOTO, n-ro MOPSIKOB,
KHHETHYECKUE YPaBHEHUS ISl HUX.
[lepuon nomynpeBpalieHus.

4. CrniocoOsl oTpeieNIeHUs
MOpsiAKA PEaKIIHH.

5. Pemenue 3amau.

Ounasg

ITHII

Teopun
3JIEMEHTAPHOTO AKTa
XMMHYECKON PEAKIIUU.

1. Teopus AKTUBHBIX
COYJIapEHHUIA. UctonkoBanue
SHEPrUu aKTUBAILUU u
MIPeIPKCIIOHEHIIMAILHOTO

Ounas

ITHII
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MHOKUTENS B YpaBHEHHUH
AppeHunyca B paMKax 3TOH TEOpHUHU.
2. Teopus MIEPEXOTHOTO
COCTOSIHUSI (aKTUBHPOBAHHOTO
KOMILJIEKCA). [ToBepxHOCTH
MOTEHIMATBHON YHEPIUH.

3. Oneprus ['u606ca, sSHTAIBINS
u SHTPOIHUS aKTUBAIUH.
ComnocraBieHue ypaBHEHHN TEOPUU
AKTUBHBIX COYJAPEHUNU U TEOPHUH
MIEPEXOTHOTO COCTOSIHHMSI.

Kuneruka nemnneIx u
(hOTOXUMHYECKHX
peaKkuuid.

1. JIBycTOpOHHUE
(oOpaTtumbIe), CKOPOCTH u
KOHCTaHTa CKOPOCTH.

2. [TapannenbHeIe,
MOCJICZIOBATEIIHHBIC;

3. CornpsikeHHbIE (paboThI
H.A Illuosa, XHUMHYSCKas
WHYKIIHS).

4, ABTOKaTaTUTHYECKUE
peaxiuu.

5. LlenHbIe U GOTOXMMHYECKUC
peaxiuu.

Ounasn

ITHII

Karanus.

1. O6mue CBOMCTBA
Karanu3aropoB.  CrenupuuHOCTh
Katasm3aTopoB. KartaimsaTopel u
UHTUOUTOPBI. Bnusaue
KaTaanu3aTopoB Ha SHEPTHI0
aKTHBAIHU.

2. I"'oMmoreHHbIH KaTajius,
MEXaHU3M. Karanutuueckue
peakuuu B pacTBOpax, BIIMSHUE
pactBoputeinsi. KucioTHo-oCHOBHOM
KaTajus.

3. AncopO1us U reTeporeHHbIH
karanu3. CTpyKTypa HOBEPXHOCTH
Karanuzaropa.  dusnyeckas U
xuMudeckas ajacopomus. M3orepma
u wu3obapa ancopOuun. Craaun
reTeporeHHOro KaTaiusa.

4. [TpoMOTOpBI U MHTUOUTOPBHI.
VYcranocts, OTpAaBJICHHUE,
pereHepanus KaTaJan3aTopOB.
Hexkotopsie IIPUMEPHI
KaTAIUTUUYECKUX PEaKIUH.

o. DepMEHTATUBHBIN  KaTaaus.
YpaBHenne Muxasnrca —MeHTeH

Ounas

ITHII

Nroro 3a 5 cemectp

16 4.

16

0/8

6 cemecTp
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Paznen | CtpoeHue u cBoiicTBa 1. HN3orornyeckuii u Ounas | ITHII
3. pacTBOpoOB OCMOTHYECKHIA KO3 PHUIINEHTHI.
JNEKTPOJIUTOB. 2. Brrancnenue
PaBHOBecus B KOA((PHUIMEHTOB aKTUBHOCTH.
pacTBopax Honnble U cpeHre NOHHBIE
AJEKTPOJIUTOB. KOA((PHUIHEHTH aKTHBHOCTH.
3. PaBHOBecus B pacTBOpax
JJEKTPOJIUTOB.
TepMmonnHamMuyeckue u
MIPaKTUYECKHE KOHCTAHThI
paBHOBeCHs! (KOHCTAHTBI
JUCCOLMAIINY, TUAPOIIN3a, HOHHOE
IIPOU3BENCHUE BOJIBI, IPOU3BEICHHE
PacTBOPUMOCTH)
4. BnusiHue MOHHOM CHJIBI.
o. Pemenue 3anay.
DJIeKTpuyecKas 1. ITogBm>xHOCTH HOHOB. Yncia Ounasg | ITHII
IIPOBOJUMOCTb IepeHoca.
pacTBOpOB 2. OCHOBHBIE IIOJIOKEHUS TEOPUU
AJEKTPOJIUTOB. ANEKTPUYECKON MPOBOJUMOCTH
CHJIBHBIX 3JIEKTPOJIUTOB Jlebasi-
Omnzarepa.
3. IIpakTHueckoe UCTI0Ib30BaHUE
U3MEPEHUH DIIEKTPUUECKON
IIPOBOJAMMOCTH.
4. Pemienue 3agau
TepmoauHaMuka 1. Onpenenenue CTENEHN U Ounaa | ITHII
raJlbBAHUYECKUX KOHCTaHTBI THPOJIN3a
JJIEMEHTOB. 2. Omnpenenenue
[Torenumomerpus. K03((HULINEHTOB aKTUBHOCTH
XuMuyeckue CHJIBHBIX JJIEKTPOJINTOB
VCTOYHUKHU TOKA.
(ITpomomxkenue) 3. l"anbBanmyeckue anemenTsl. | Ouynas | [THII
4. Pacuer MOTEHIMAJIOB
JNEKTPOJOB.
5. Beruucnenune 9J1C
raJIbBAHUYECKUX JIEMEHTOB.
6. Pemenue 3amauy.
Pazpen | Tepmogunamuka 1. IloBepxHOCTHAs PHEPTHS U Ounas | ITHII
4. MTOBEPXHOCTHBIX MMOBEPXHOCTHOE HATSKEHHE.
SIBJICHUI 2. Ancop6ums. CBsizb agcopoumu ¢
napaMeTpamH CUCTEMBI: U30TepMa,
M30MMKHA U U30CTepa aJIcopoLnu.
3. Aaresus, KOre3us, CMadHlBaHHE.
AncopOrroHHbIE 1. Ancopbuus Ha rpanune tBeproe | Ounas | ITHII
paBHOBECHS Teno-ra3. TemioTa aacopOIum.

Teopus JI»nrmropa. YpaBHeHue
OpelHanmxa.

2. Teopus IonsHn.
AIcOpOIIMOHHBIN TOTEHITHAI.
Teopus BOT.

3. AncopOnusi Ha MOPUCTHIX
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copOenTax. Kannmisipaas
KOH/JICHCAIIHSL.

4. AncopOuus Ha rpaHUIEe
JKUAJIKOCTh-Ta3. Y paBHEHHUE
aacop6muu ['n66ca.

5.CsoiictBa I1AB u I1MB.
[ToBepxHOCTHAsI aKTUBHOCT.

6. Pacyer KOHCTaHT B ypaBHEHUH
[IMIKOBCKOT0 ¥ MOBEPXHOCTHOM
AKTHBHOCTH.

DIIEKTpUUYECKHUE
SIBJICHUS Ha
MTOBEPXHOCTHU

1. [Mony4yenune JMCTIEPCHBIX
CUCTEM. Meronsl
JMCTICPTUPOBAHHSL.

2. ['omorenHast u rereporeHHas
KOHJICHCAIIHSI. MertacrabuibHOE
COCTOSIHUE.

3. DHeprus ['u66ca
oOpa3oBaHMsI  3apoJiblllla  HOBOM
¢da3el. JIBe crammm oOpazoBaHHS
HOBOW (a3bl. CBsA3b KHUHETUKHU
oOpazoBaHMsi  HOBOW  (a3pl €
MIEPECHIICHUEM.

Ounas

ITHIT

(mpomomkeHue)

1. Ilpumepsl IIOJTy4EeHUS
JUCIIEPCHBIX CUCTEM METOJaMU
¢u3nueckoil U XUMHUYECKOH
KOHJICHCAIIHH.

2. HWroroBoe TecTUpOBaHUE

Ounas

ITHII

Hroro 3a 6 cemectp

16 4.

16

0/8

Bcero yacos

32 4.

32

0/32

5.6. Kiaunuyeckue mpakTHYecKHe 3aHATHUS

Jlannslit Bug paboThl HE IPETYCMOTPEH YU4E€OHBIM TUIAHOM

5.7. CamocTosiTe/ibHasi paboTa 00y4aroLuxcs

HaumeHnoBanue
TEMBI
U CITUTIINHEI
WJIM pa3zena

Bun camocTosTeapbHOU
BHEAYJIUTOPHON PabOThI
oOyyaromuxcst / KOHTPOJIb
CaMOCTOSITEIbBHOU PabOThI

OLeHOYHOE CPECTBO

Koi-
BO
yacos/
KOJI-
BO Uac
Ha

Kon
KOMIIETEH
UHA
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| ITHIT |

S cemecTp

Pasznen 1. ®as3oBeie 1. CamocrosiTenpHOE Bormpocsr mist 50/50 | OIIK 1.1,
paBHOBECHUS U W3yYEHUE JIUTEPATYPHI cobecemoBaHus OIIK 1.4
TEPMOJIMHAMUYECKOE (ITHIT) NunuBuyanbHbIe
y4€HHUE O pacTBOpax 2.TloaroToBka K 3a/laHus

tectupoBanuto (ITHIT) TecToBbie 3agaHus

3. Beimonaenue

Pa3HOYPOBHEBBIX

3ananuit (ITHIT)
Pasznen 1. ®as3oBeie Kontposb NHnuBuayanbHbIC 2/2 OIIK 1.1,
paBHOBECHUS U CaMOCTOATEJIbHOMN 3a7aHus OIIK 1.4
TEPMOJIMHAMHYECKOE pa6ots! (ITHIT)
y4€HHUE O pacTBOpax
Paszgen 2. Xumnueckasg | 1. CaMmocTosTenbHOE Bomnpocs! ais 42/42 | OIIK 1.1,
KMHETHKA U KaTaju3 U3Yy4YEHUE JINTEPATyPhI coOeceoBaHus OIIK 1.4

(ITHIT) NuauBuayanbHbIe

2. Iloaroroska K 3aJaHus

tectupoBanuto (ITHIT) TecToBble 3a1aHUA

3. Breimonnenue

Pa3HOYPOBHEBBIX

3aganuil (ITHIT)

4.TloaroToBKa TEKCTOB

noxnaga (ITHIT)
Paznen 2. Xumnueckas | Kontpomnb NunuBunyanbHbie 212 OIIK 1.1,
KMHETHUKA U KaTalu3 CaMOCTOATEIIbHOMN 3aJaHusA OIIK 1.4

pa6otsl (ITHIT)

6 cemecTp

Paznen 3. Xumuueckoe |1.CamocrosiTennbHOE Bomnpocsr s 20/20 | OIIK 1.1,
pPaBHOBECHE B U3y4YEHUE JINTEPATYPhI cobeceI0BaHUS OIIK 1.4
pacTBopax (ITHIT) WNHnuBunyanbHbIe
ANEKTPOJIUTOB. 2.TloaroToBka K 3a/laHus
DNEKTPOXUMHUYECKHE tectupoBanuto (ITHIT) TecToBeie 3ananus
CUCTEMBI 3. BeimonHenue

Pa3HOYPOBHEBBIX

3aganuil (ITHIT)
Paznen 3. Xumuueckoe | KoHTpois NuauBuayanbHbIE 2/2 OIIK 1.1,
paBHOBECHE B CaMOCTOSITENILHOM JIOMAIITHUE 3aTaHUS OIIK 1.4
pacTBopax pabots! (ITHIT)
AJIEKTPOJIUTOB.
DIIEKTPOXUMHUYECKHUE
CHUCTEMBI
Paznen 4. ®usnueckas | 1.CamocrositenbHOE Bomnpocsr mst 36/36 | OIIK 1.1,
XUMUs [TIOBEPXHOCTHBIX | U3YUYECHUE JINTEPATYPBI cobeceI0BaHUS OIIK 1.4
apnenuit u nucnepcHeix | (ITHIT) Iloaroroska k WNHnuBunyanbHbIe
CHUCTEM. tectupoBanuto (ITHIT) 3aganusa TecToBbie

2.BrmmoniHeHNE 3aIaHus

Pa3HOYPOBHEBBIX

samanuii (ITHIT)
Paznen 4. @usnueckass | Konrpoab NuauBuayanbHbIe 2/2 OIIK 1.1,
XHUMHS TOBEPXHOCTHBIX | CAMOCTOSATEIBHOMN 3aJaHusg OIIK 1.4
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SIBJICHUH | ucriepcHbIX | padoTsl (ITHIT)
CHCTEM.

Bcero 148/1
48

6. Ilepeyenb y4eOHO-MeETOAMYECKOTO OOeCHeYeHUsl JI CAMOCTOSITEIbHON PadoThl
00y4JaIMXCs MO AUCHUIIHHE

1. [Ipaktukym 1o ¢Qusnueckorr xummm: ydeO.-meroa. Ilocobme k mabGopaTopHO-
NPaKTUYECKUM 3aHATHAM JJIsl CTYJEHTOB 3 Kypca HampasieHuss mnonarotoBku 19.03.01 —
buorexnonorus / coct.: K.C. DnbbeknsH, O.A. lroaron, E.B. benuk, [u ap.].- CtaBponons: U3a-
Bo CtI'MY, 2022.- 312 c.

2. Ouznyeckas XuMusi: ydeOHOE MOcOoOME K MPAKTUYECKUM 3aHSATHSAM ISl CTYIEHTOB 2
Kypca HampasieHuss noarotoBku 19.03.01 - buorexnomorusi (mpoduns — TexHOIOTHS
nekapcTBeHHbIX mpernaparoB) Yacte 1 / coct.: K.C. Dnbpbexnsin, E.B. benuk, O.A. ronwoH [u
1p.].- CraBponosb: M3n-8o CTIMY, 2016.- 106 c.

3. Ouznyeckas XuMusi: ydeOHOE MOcoOMe K MPAKTUYECKUM 3aHATHSAM JUIsl CTYIEHTOB 3
Kypca HampasieHuss noarotoBku 19.03.01 - buorexnomorusi (mpoduns — TexHoIOTHS
nekapcTBeHHbIX mpemnaparoB) Yacte 2 / coct.: K.C. Dnpbexnsn, E.B. benuk, O.A. [diomaoH [u
ap.].- CraBponosib: M3n-8o CTIMY, 2016.- 131 c.

4. Ouznyeckas XuMusi: ydeOHOE MOcoOMe K MPAKTUYECKUM 3aHSATUSM JUIsl CTYIEHTOB 3
Kypca HampasieHuss noarotoBku 19.03.01 - buorexnomorusi (mpoduns — TexHOIOTHS
nekapcTBeHHbIX IpemnaparoB) Yacte 3 / coct.: K.C. Dnpbexbsn, E.B. benuk, O.A. [{roaion [u
1p.].- CraBponosib: M3n-8o CTIMY, 2016.- 136 c.

5. JIeKIMOHHBIN MaTepHall o AUCUMILUIMHE «DU3nUecKast XUMUS»

6. MeTtoaudeckue peKoMEeHaluy 0 OpraHU3alui CaMOCTOATEIbHOW paboThl CTYJIEHTOB
NP U3YYCHUH TUCHUTIUIMHBI «DU3ndeckast XuMus»

7. OneHOYHbIe MaTepPHAJIbI JIsl IPOBeeHUs TEKYLero KOHTPOJIsSl U IPOMeKYTOYHOM
arrecTalMy 00y4aroImuXxcs N0 JMCHUIJIMHE

7.1 IlepeyeHb KOMIETEHIHI C yKa3aHHEM JTANOB UX (POPMHUPOBAHUS B Ipolecce
0CBOCHHUs1 00pa30BaTEJIbHON MPOrPaMMbl

Kox xoMiereHmu Cemectp Otan GopMHUPOBaHHUS
OIIK 1.1 5,6 ITpoMexyTOoUHBII
OIlIK 1.4 5,6 ITpomMexyTouHbIiI

7.2 Onucanue nmokasareseil M KpUTepUeB M HIKAJ OLEHMBAHUS KOMIIETEHIUM
Komnerenuus OIIK 1.1

[Tonp3yercss 3aKOHaMH M 3aKOHOMEPHOCTSIMM MaTeMaTHYEeCKUX M (U3MYECKHX HAayK M HX
B3alMOCBS3bIO

OuenuBaemblii  pe3ynbTaT | Kpurepun onieHUBaHUS [Ipouenypa oueHuBaHus
(zeckpunTopsr) Texymmi [IpomexxyTounast
KOHTPOJIb aTTeCTalus

19



1. OcHoBHbIE 3aKkOHBI | DopMynHpyeT OCHOBHBIE | TecTupoBaHue CobecenoBanne
¢u3nUecKoil XuMHH, a | 3aKOHBI (PU3HMUECKON CobGecenoBanue | IIpakTuKOOpHEHT
TaK)Ke CrocoObl UX XUMHH, a TAKKE CIIOCOOBI HMPOBAaHHOE
MPUMECHECHHUS IS WX IPUMEHEHHSI TS 3a/1aHne
peleHus pelIeHUs TEOPETUUECKUX
TEOPETUICCKHUX U Y TIPUKJIATHBIX 33724
MPUKIIAJIHBIX 3a7a4;
= 2. OCHOBBI OnucbiBaeT OCHOBBI TectupoBanue CobecenoBanue
S | XMMHYECKOM XUMHYECKOW KUHETUKH, CobGecenoBanue | [IpakTukoopueHT
® | KUHETUKH, BKJIIOYAs BKJIIOYasi OCHOBHEIC HWPOBAaHHOE
OCHOBHBIE MaTeMaTH4ecKue 3aJlaHue
MaTeMaTHYECKUE COOTHOIIICHUS
COOTHOILICHUS dbopManbHON KUHETUKU U
dbopManbHOU MEXaHH3MbI XUMHYECKHX
KUHETUKH U peaxuit
MEXaHHU3MBI
XUMHUYECKHX PEaKIIHii;
1. CamocrosTensHO CamocTtosiTenTsHO CobecenoBanue | CobecenoBaHue
dbopMynupoBath bopMynupyer 3a1auy [TpakTUKOOpPUEHT
3amaqy (QU3HKO- (U3HKO-XHMHYECKOTO UPOBaHHOE
XUMHUYECKOT0 UCCJICJIOBAHMUSI B 3a/laHue
WCCJICJIOBAHHUS B XUMHUYECKHX CUCTEMAaxX
L | Xummdeckux
Y | cucremax;
§ 2. ITonb3yschk [Tonb3ysce monyuenusiMu | CobecenoBanue | CobecenoBanue
MOJTyYEeHHBIMH 3HAHUSMH, BEIOUpacT [TpakTHKOOpPUEHT
3HAHUSIMH, YMETh ONTUMAJbHBIC TYTU U UPOBAHHOE
BEIOMpATH METO/TbI PEIICHUS 3a/1aHne
ONTUMAJbHBIC TyTH U | TIOCTABIICHHBIX 33/1a4
METO/TbI PEIICHUS
MOCTABIICHHBIX 3a71a4;
1. OcHoBamu Brnaneer HaBBIKaMHU Brinonnenue CobecenoBanue
XUMHUYECKON pacueTa TerIOBBIX uHauBUAyanbHO | [IpakTHKOOpUEHT
TEPMOJIUHAMUKHU U 3¢ (HEeKTOB XUMHUECKUX TO 3aJaHus UPOBAaHHOE
TEPMOXHMHH; peaxiui 3a/laHue
2. OCHOBHBIMU
TEOPUSMU PACTBOPOB; | Biameer HaBbIKaMu CobecenoBanue
OTIpe/IeIICHUsT KPUTEPHCB [TpakTHKOOpPUECHT
CaMOTIPOU3BOJILHOTO HUPOBAaHHOE
MPOTEKAHUS XUMHYCCKHUX 3a/1aHne
= peakuui
S Biageer HaBeIKAMU Brimonnenue CoOecenoBanue
% HPUrOTOBJICHHS PACTBOPOB | HHIMBUAYATLHO [TpakTUKOOpPUEHT
= Pa3IMYHON KOHIIEHTPAIMK | TO 3aIaHUS HWPOBAHHOE
§ Y UX UCIOJIb30BaHUS B 3a/laHue
= (bU3UKO-XUMHUYECKOM
A AHAJIN3E
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Bnaneet HaBbIKaMU
onpeeaeHus
KOJUIMI'aTUBHEIX CBOMCTB
PacTBOPOB 3JIEKTPOJIUTOB
1 HEAJICKTPOJIUTOB U UX
HCIIOJIL30BaHUS IS
aHaJu3a OMOXUMHYECKUX
CHCTEM

Co0OecenoBanue
IIpakTKOOpHEHT
UPOBAHHOE
3aJlaHue

Komnerenuusa OIIK 1.4
[Tonp3yeTcs 3aKOHAMH ¥ 3aKOHOMEPHOCTSIMH XUMHYECKUX U OMOJIOTHYECKUX HAYK U UX

B3aHMOCBS3bIO
OuenuBaembiii  pe3ynbTaT | Kpurepuu onieHMBaHuUsA [Ipouenypa oueHuBaHUS
(reckpunTopbr) Texymmn [Ipomexyrouna
KOHTPOJIb s
aTTecTanus
1. OcHOBBI DopMyIHUpPYET OCHOBBI TectupoBanue CobecenoBanue
TOMOTEHHOTO H TOMOTEHHOTO H [IpakTukoopuen
reTepOreHHOro reTepOreHHOro KaTajinsa, TUPOBaHHOE
KaTaJin3a, BKI0Yast BKJTIOYasi COBPEMEHHBIE 3aJjaHKe
COBPEMEHHBIE TEOPUU | TEOPUU KAaTATUTHYECKUX
KaTaJIMTHIECKUX peaKiuii ¥ MpoOIIeMBI,
§ peakuuii 1 npodiieMsbl, | CYIIECTBYIOIUE B 3TOH
& | CYLIECTBYIONIUE B obnactu
3TOI 00JIaCcTH;
2. OcHOBBI JleMoHCTpHpYeT 3HaHUSA TectupoBanue CobecenoBanue
AIIEKTPOXUMUH. OCHOB 2JIEKTPOXUMHHU U CobecenoBanne [IpakTukoopueH
paBHOBECHIA B pacTBOpax TUPOBaHHOE
DIIEKTPOJIUTOB 3a/laHue
1. ITpoBoAUTH [TpoBoaut usuxo- CobecenoBanue CobecenoBanue
(GU3UKO-XMMUYECKHE | XUMHUYECKUE Beinonnenue [IpaxkTuxkoopuen
WCCIICIOBAHMSI CUCTEM | UCCIICIOBAHHS CUCTEM U WH/IMBUYAILHOT | THPOBAaHHOE
U TIPOLIECCOB C IIPOLIECCOB C 0 3aJIaHus 3aJaHKe
UCTIOJIb30BaHUEM UCTIOJIb30BaHUEM
COBPEMEHHBIX COBPEMEHHBIX METO/I0B U
METOJIOB U NpubopoB | mpubopoB DXMA
. OXMA,;

8 | 2. IIpoBoauTh [TpoBouT pusmko- CobecenoBanue CobecenoBanue
E (GU3UKO-XMMHYECKHE | XUMHYECKUE PaCUeThl [IpakTuKoOpHeH
pacyersr; TUPOBAHHOE

3aJaHKe
3. AHanu3upoBaTh Anammsupyet pesynbtathl | CobecenoBanue CobecenoBanue
pe3yabTaThl GU3UKO- | (PU3HKO-XUMHUUECKUX [IpakTuxkoopuen
XUMHUYECKHX UCCIIEIOBaHUH TUPOBaHHOE
HCCIIEIOBAHU I 3ajaHue
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B XUMHUYECKOU
1a00paTOpHH.

BnaneeT HAaBBIKOM

B XUMHAYECKOU
nabopaTopuu

1. OcHoBamu a3oBbIX | Brageet meTomamu Brimonnenune CobecenoBanue
A XUMHYECKUX aHaym3a u 00paboTKu uHauBUyasbHOT | [IpakTukoopuen
PaBHOBECHIA, ($ha30BBIX AMArpaMM OJHO-, | O 3aJTaHHS THPOBAHHOE
JBYX- H 3aJlaHue
TPEXKOMIIOHEHTHBIX
CHCTEM
Bnaneet anroputmom CobecenoBanue
HCCJIEIOBAHUS BIIMSIHUS [IpakTrkoopuex
BHEIIIHUX TTapaMeTPOB Ha THPOBAHHOE
CMCIICHUE XUMHYECKOTO 3aJlaHue
paBHOBECHUS
2. OcHOBaMH Brnaneer HaBeIKaMu Brinonaenue CoOecenoBanue
XHUMHUYECKOU COIIOCTaBJICHHUSA uHauBUAyansHor | [IpakTukoopuex
KUHETHKHU U KaTajanu3a; | KHHETHYECKHUX 0 3aJaHUs TUPOBAHHOE
rapamMeTpPOB MPOTCKAHUS 3aJjaHue
XAMHYECKUX PEaKIUi
Bnageer HaBBIKAMHU CobecenoBanne
MPOBEACHUS W  aHalK3a [IpakTukoopuex
KaTAIMTHYECKUX H THPOBAHHOE
aBTOKATAJIUTUYCCKUX 3aJJaHue
peaxkiuu
3. Meromamu JemoHCcTpupyeT  HaBbIK | BelmonHeHue CobecenoBanue
OKa3aHMs TIEPBOM OKa3zaHus pasnuuHbIX | MHAUBUAYaIbHOT | [IpakTuKoopueH
MOMOIIU TIPH BUJIOB TI€PBOM IOMOIIH | O 33JaHUS TUPOBAHHOE
HECYACTHBIX CIIy4asiX | IPM HECUACTHBIX CIIydasix 3aJlaHue

Onucanue MKaJ ONCeHUBAHUA
B pamkax OamibHO-pEeUTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYJIEHTOB IO KaXKIOH

JUCLHUIIIMHE OLICHMBACTCS B XOJ€ TEKYIIEr0 KOHTPOIS M IIPOMEKYTOYHOM aTTECTALUH.
MakcuManbHO BO3MOXHBIM Oajul 32 TEKYIIMH KOHTPOJIb YCTaHABIMBAETCS PaBHBIM 5 OaJuioB.
Peiitunrosslif 6amt 3a paboty B ceMecTpe GopMHUpYeTCsl Kak cpeaHee apudMeTHueckoe 3a Bce
BUJbl paboT oOydarommxcs, MNPEJyCMOTPEHHBIX pabouell mporpaMmon  JAUCHMILIUHBL
PelitunroBeiii 6amn 3a sk3aMeH (opMupyeTcs M3 CIEIYIOUIMX COCTABJISIOUIMX: OLEHKH 32
TECTUPOBAaHUE; OILIEHKA [MPaKTUYECKMX HABBIKOB M  YMEHHI; coOeceroBaHHe IO
HK3aMEHALMOHHBIM BOIIPOCAM.

PeliTuHTOBBINM Oas1, BEICTABIEMBIN CTYACHTY, GUKCUPYETCS B CIIEUATbHON BEJOMOCTH U
JIOBOUTCS 10 CBEICHUS CTYICHTOB.

IIkana nepecyera 0a/JI0B 110 JTUCHHILJIMHE IPH IPOMEKYTOYHOM (popme
arrecralium 1Mo AMCIHMIIVIMHE — 3a4YeT

bamn Onenka YpoBeHb chOpMUPOBAaHHOCTH
KOMITETECHITUH
ot 4,5 10 5,0 «3a4YTEHOY Bricokuii
or 3,5 1044 «3auTEHO» Cpenuuit
or 2,5 no 3,4 «3a4TCHO» [ToporoBbiii
MeHee 2,5 «HE 32a4TCHO» MuHUMaTbHEIN
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IIIkxana nmepecyera 0aJUI0B IO JMCHUILIMHE NPH NPOMEXYTO4YHOH dopme aTTecTaliiy IO
AUCHHUILINHE IK3aMeH

bann Oyenka Yposenw
cgpopmuposannocmu
KOMHnemenyuu
ot 4,5 10 5,0 «OTIIMYHOY Bricokuii
oT 3,5 no 4,4 «XOpOIIO» Cpennuit
ot 2,5 no 3,4 «YZOBJIETBOPUTEIBHO» IToporosslit
MeHee 2,5 «HEYAOBJIETBOPUTEIHLHO MuHuMabHbBIN

O1neHKa «OTJMYHO» BBICTABISIETCS 00ydarolemMycs,, TJyOOKO U NPOYHO YCBOUBLIEMY
IIPOrpaMMHBIM MaTepHal, UCUEPIIbIBAIOLIE, I10CJIEI0BATENbHO, IPAMOTHO U JIOTUYECKU CTPOITHO
€ro M3JIararoleMy, B OTBET€ KOTOPOrO TECHO YBSI3bIBAIOTCA Teopus ¢ mpakTukoil. IIpu stom
oOydaromuiics He 3aTpyJHSETCS C OTBETOM I[P BHJIOM3MEHEHUHU 3a/laHus, CBOOOJHO
CHpaBisIeTcsl ¢ 3ajayaMH, BOIPOCAMU U APYTUMH BHJAMH INPUMEHEHMs 3HAHUHM, IOKa3bIBaeT
3HAKOMCTBO C MOHOTpaUuecKOi JTUTEpaTypoi, IPaBUIbHO 0OOCHOBBIBAET MIPUHSATHIC PEILICHUS,
BJIaJIe€T Pa3HOCTOPOHHUMHU HaBBIKAMU M ITPUEMaMH BBIIIOJIHEHUS PAKTUYECKUX paloT.

OreHKa «XOpoOIIO» BBICTABIISACTCS O0YyYaroIIEMyCsi, TBEPJO 3HAIOIIEMY MPOrPaMMHBIN
MaTepHal, FpaMOTHO U 110 CYIIECTBY €ro HU3JararolieMy, KOTOpPbIi He TOMYCKaeT CyIEeCTBEHHBIX
HETOYHOCTEH B OTBETE, MPaBUJIbHO MPUMEHSET TEOPETUUYECKHE IOJOKEHUS MPU PELICHUU
OPaKTUYeCKUX padoT M 3ajgad, BHajeeT HEOOXOAUMMBIMM HaBBIKAMH U INpPUEMAMU HX
BBITIOJTHEHMSL.

O1eHKa «yA0BJIETBOPUTEIbHO» BBICTABISIETCA 00yUYaIOLIEeMyCsl, KOTOPBI UMeeT 3HAaHUS
TOJIbKO OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro Jerajei, JJOmycKaeT HEeTOYHOCTH,
HE/I0CTaTOYHO NpaBWIbHbIE (DOPMYTUPOBKU, HAPYIIEHUS IOCIEIOBATEIBHOCTH H3JI0XKEHUS
IIPOrPaMMHOT0 MaTepHalla U UCTIBbITHIBAET TPYAHOCTH B BBIMOJIHEHUN TPAKTUUECKUX HABBIKOB.

O1eHKka «HeyA0BJIETBOPUTEIbHO» BBICTABIIAETCS O0yYaroleMycs, KOTOPbIil He 3HaeT
3HAUUTENBHON YacTH MPOTPaMMHOI0 MaTepuala, JTOMyCKaeT OMIMOKH, HEYBEPEHHO BBITOJIHSAET
WIN HE BBIMOIHAET MPaKTHUeCKue paboThl.

Hepeqenb NMPaAKTUIECCKHUX HABBIKOB:

1. Bnasneer HaBbIKaMH NPUTOTOBJIEHUS! PACTBOPOB PA3IMYHON KOHIIEHTPALUU U UX
HCIOJIb30BaHUs B (PU3UKO-XMMHYECKOM aHalln3e

2. Buageer HaBBIKaMU ONpEJENEHHS KOJTUTaTUBHBIX CBOMCTB PaCTBOPOB AJIEKTPOIUTOB U
HERJIEKTPOJIUTOB U UX UCIIOJIb30BAHUS [Tl aHaIN3a OMOXUMHUYECKUX CUCTEM

3. Bmageer metogaMu aHanu3a 1 00paboTKH (ha30BBIX JUArpaMM OIHO-, IBYX- U
TPEXKOMIIOHEHTHBIX CUCTEM

4. Bnajeer alrOPUTMOM HCCIIEOBAHUS BIUSHUS BHEIIIHUX ITapaMETPOB HAa CMEILCHHE
XUMHYECKOTO PAaBHOBECHS

5. Biageer HaBBIKaMU COMOCTABIICHUS] KHHETUUYECKUX MTaPAMETPOB MPOTEKAHUS
XUMUYECKHUX PeaKni

6. Brageer HaBbIKaMU TPOBEJIEHHUS M aHAINM3a KAaTAIUTHUYECKUX W aBTOKATAIUTHYECKUX
peakuui

7. JleMOHCTpUpPYET HaBbIK OKa3aHMs PA3IUYHBIX BUIOB IEPBON IOMOIIU IPU HECUACTHBIX
cllydasix B XMMHUYECKOH J1abopaTopuu

7.3 TunoBble KOHTPOJIbHbIE 3aJaHWsl UM HHble MaTepuaJbl, He0O0OXOAUMBbIE JIs
OLIEHKM 3HAHWIi, YMEHUI, HABBIKOB MU (MJIH) ONbITA JESTEJIbHOCTH, XapaKTepPH3YHIIUX
Tanbl GOPpMUPOBAHNMS KOMIIETEHUMH B Mpoliecce 0CBOEHUs 00pa30BaTeIbLHON MPOrpaMMBbl
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Bomnpoce! 1J1s1 IpoBepKU YPOBHS TeOPETHUYECKOH MOATOTOBKH 00y4YaI0IIerocs:

CoNoA~WNE

16.
17.
18.

19.
20.
21.
22.

23.

24.
25.

26.
27.
28.
29.

31.
32.
33.
34.

35.
36.
37.

38.
39.
40.

[TpaBumno ¢a3 ['m66ca. JlnarpamMma COCTOSIHUS BOBI.

JIByXKOMIIOHEHTHbIE CUCTEMBI. BU/IbI T1arpaMm COCTOSHUS.

Kpussie oxnaxaenus. [Toctpoenne auarpamm coctosinus. Mx ananus.

| 3axon KonoBanosa. [leperonka, pekTuukanus.

Il 3axon KonoBanoBa. A3e0TpoIHbIe pacTBOPHI.

TpexKOMIMOHEHTHbBIE CUCTEMBI. MeTO/Abl ONPEIeTICHUs COCTaBa TPEXKOMIIOHEHTHBIX CHUCTEM.
O6beMHas auarpaMma COCTOSIHUS TPEXKOMIIOHEHTHBIX cUCTeM. M3oTepMuyeckoe ceueHue.
3aKoH pacnpeaeneHus. JKCTPaKIUsI.

OCHOBHOHM TOCTYJIaT XUMHYECKONW KUHETUKU. DU3MYECKUI CMBICI KOHCTaHThI CKOPOCTHU
XAMHYECKON PEAKIUU.

. Kunernueckas knaccupukanus XUuMHUECKUX PEeaKLIUi.
11.
12.
13.
14.
15.

[IpocTeie U ClI0KHbBIE PEAKIIUH.

3aBUCUMOCTbh CKOPOCTH XMMHUYECKOH peakluu OT Temreparypbl. YpaBHeHue Baut - ['odda.
doroxuMuyeckue U LenHble peakuuu. KBanTossiii Beixoa. CTaauu LEMHBIX IPOLECCOB.
Teopus aktuBHOrO KomIiekca. IlonsaTre 00 sHEprum akTUBALIMY.

Teopuss aKTUBHBIX CTOJIKHOBEHUH. OQQGEKTUBHBIHA W T'€OMETPUYECKUH  JTHAMETPHI
cTankuBaronmxcs yactull. Crepuueckuil Gpaxrop.

Knaccugukanus kaTamuTHYeCKuX mpoieccoB. Teopuu Karasmsa.

XUMUYECKHUE U INEKTPOXUMHUYECKUE TIPOLIECCHI.

Teopust snexrtpoauTuueckoil aucconumauuu Appenuyca. Ee Hemocratku. CreneHb
nucconuanuu. M3otonndeckuit ko3huimeHr.

Teopus [debas — XtOKKeNs 1151 CUITBHBIX 3JIEKTPOJIUTOB.

3akoH pa3BeneHus OcTBayipa.

Bydepnsie pactBopbl. MexanusMm aeiicTBus OypepHbIX pacTBOPOB.

Bunael 2neKTpONpOBOAHOCTH  IEKTPOJUTOB. MX 3aBUCUMOCTD OT pa3BelIEHUS W
TEMIEPATYpPHI.

[lonBMXKHOCTH HMOHOB, 4YHCIAa IepeHoca. Meroabpl UX OnpeleneHus AHOMalbHasd
MOJIBU’KHOCTh HOHOB BOZIOpPOJia U ruapokcuia. Konaykromerpus.

3aKoHBI 2JIEKTpou3a. Beixox 1o Toky.

Mexanu3m 00pa3oBaHUsl M CTPOEHUE JBOMHOrO 3yieKTpudeckoro cios. lloreHuumanbl
pa3nn4HbIX ekTponoB. @opmyna HepHera.

["anpBaHnYeCKUE M KOHLIEHTPALIMOHHBIE AJIEMEHTHI, uX Kiaccudukauus. Pacuer 3/1C.
TepMonnHaMuKa ralbBaHUUECKHUX 3JIEMEHTOB.

Knaccudukanus qucrepcHbIX CHCTEM.

MonekynsspHO-KHHETUYECKHUE CBONMCTBA KOJIJIOUIHBIX CHCTEM.

CennMeHTanMoHHOE paBHOBecue. [loHATHE O CEOIMMEHTAMOHHOW W arperaTuBHOM
YCTOMYUBOCTH.

Onrrnyeckne cBOMCTBA KOJIOUIOB.

[ToBepXHOCTHBIE SIBICHUS U aACOpOLIUSI.

MeTo b1 n3MepeHus TOBEPXHOCTHOTO HATSKEHHUSL.

[ToBepXHOCTHO-aKTUBHBIE BelIecTBA. AJICOPOIMS HA TpaHUIlE pa3jiena BOJIHBIM pacTBOp -
BO31yX (map). YpaBuenue ['n60ca.

[Tpasuiio TpayoGe.

CmaumBaHMe TBEPAOTO Teja KUAKOCThIO. ['napodunsubie U ruipodoOHbIe TBEpbIE TENA.
AncopO1usi paCTBOPEHHBIX BEIIECTB Ha TBEPION MOBEPXHOCTU. MoJjeKysipHas afacopOrus.
Teopus Jlenrmropa.

DNEeKTPOKUHETUYECKUE CBOWCTBA KOJUIOUIHBIX CUCTEM.

CtpoeHue TBOMHOTO 3JIEKTPUUECKOTO CIOS.

Crpoenune MULIEIUIBL.
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41. OnpeneneHue HIIEKTPOKMHETHYECKOTO TMOTCHIMANa M3 HW3MEpPEeHUi »3nekrpodopesa u
3JEKTPOOCMOca.

42. Metoapl TIONYYCHHUS] KOJUIOMTHBIX CHCTEM: a) METOABl JHCIEPrUpoBaHus; 0)
KOHJICHCALIMOHHBIE METO/IbI; B) XMMHUYECKHE METO/Ibl KOHJCHCALIUU; I') METO/I MEeNTH3AI1H.

43. MeToabl OYMCTKH KOJUTOMIHBIX CHCTEM.

44. O6mue npencraBieHUus 00 yCTOMYUBOCTH U KOATYJISIIIUN KOJIJIOMJAHBIX CHCTEM.

45. DNeKTpONUTHAS KOATyJISALHUSL.

46. 3anuTa KOJUIOUTHBIX CUCTEM OT KOAryJIsIIHH.

47. CpoiicTBa pacTBOPOB BBICOKOMOJIEKYJSPHBIX coequHeHuil (Oenku). M3o03mexTpuueckoe
COCTOsIHUE pacTBOpa Oenka. M3031eKkTpruiecKkue TUIbI OeNKOB.

48. TUKCOTpOIHS U CHHEPE3HC.

7.4 Mertoauyeckue MAaTepUaJibl, OMNpeleJAIIe NPoUeayPbl OIECHUBAHUS 3HAHMN,
YMeHHI, HaBbIKOB U (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YIOIIMX JTaIbI
(opMupoOBaHUA KOMNETEHUM

OrnenuBanue cHOPMHUPOBAHHOCTH KOMIICTCHIIMH OCYIIECTBIISCTCS Ha DK3aMEHE B XOJC
MPOMEXKYTOUHOM aTTecTanuu. B 3K3aMeHAlMOHHBIN OWJIEeT BKIIIOYAIOTCS TPU TEOPETHUYECKHX
BOIIPOCA U 33/IaHKE JIJISl IPOBEPKH YMEHUsI O0yUYaIOIIMMUCS TPUMEHSITh TEOPETUUECKUE 3HAHUS
JUISL pEIICHUS MPAKTHYECKUX U MPOPECCHOHATBPHO OPUEHTHPOBAHHBIX 3a7a4.

Kaxxnprii sK3aMEeHAIIMOHHBIA BOMPOC W 3aJaHUE OLIEHMBACTCS MO MATUOAUIBHOW IIIKaJe.
DK3aMeHaIlMOHHbIE OUJIETHI YTBEPKIAIOTCS Ha 3aCeAaHUU Kadeaphl.

ITopsimoK BBICTABIICHHMSI OLICHOK 32 K3aMEH.

Orenka 3a sk3ameH (D) onpenenseTcs Kak cpegHeapupMeTuiecKoe CyMMbl OTBETOB Ha BCE
BOIIPOCHI U 33JIaHUs, YKa3aHHBIC B 9K3aMEHAIIMOHHOM OWJIETE, C TTIOMOIIBIO ()OPMYIIBI:

3 = Bl+ B2+ B3+ 1p
e

rae Bl, B2, B3- ouenkasa 1, 2, 3 ponpoc dOniera,

ITp — ouenka 3 NPaKTHYECKOE 1a/aHKe,

Hrorosas ouenxka no aucuunanne (M)  seiCraBiaserca ¢ y4eToM  peifTHHIOBOIO
Gaia. NOIYHEHHONO PH OCBOCHHI JHCLUHILIHHEL
I+ P
= .
2
e P - pelitunrossii fann no JuciHnmme,;
D~ OUECHKA 33 IKIAMCH.

Hrorosas OLICHKa II0 JUCHUIIIIMHC (I/I) OMpPEACIICTCA B COOTBCTCTBUU C IIpaBHIIaMH
MaTeMaTUYeCKOTO OKPYTJICHUs, TIepecyeT B OLEHKY M0 5-0ayulbHOM IIKajie OCYLIECTBISETCS B
COOTBETCTBUH CO HIKaJIOH nepecyera 0aJIIoB 110 JAUCHUIUIMHE TIpU HpOMC)Ky’TO‘-IHOfI aTTeCTalluu
B (hopMe HK3aMeHa.

8. YueOHo-MeTOAMYECKOE 00ecIeyeHre U CIUIIIHHbI
8.1 OcHoBHas 1MTEpPaTYypa

IleuaTHbIe M3maHUS DJIEKTPOHHBIE U3/TaHUS

1.benses A. I1. dusnyeckast 1 KOJUIOWIHAS 1. Epmos, 1O. A. Komonanas xumus.

xumus. [Ipaktukym 06paboTKu dwuznyeckas XUMUs JUCTIEPCHBIX CUCTEM : y4eO.

AKCTIEPUMEHTAIBHBIX PE3YyIbTATOB : yueO. JUISL CTYJICHTOB YUPEXKICHUH BBICIIL. TIPO.

nocobue / bense A. I1. - M. : TDOTAP- 00pa3oBaHus, 00YUaAIOIINXCS 110 CIICUATEHOCTH

Memnma, 2015. — 112 c. : um. 060301. 65 "dapmanusa" no gucuuruirHe "dOus. u
kosou. xumus" / Eprios FO. A. - Mocksa :
I'DOTAP-Menaua, 2014. - 352 c. - ISBN 978-5-
9704-2860-3. - Tekcr : anekTpoHHbIH // DBC
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"KoncynbTanT ctyaenTa" : [caiT]. - Pexxum
noctyna: o noanucke URL :
https://www.studentlibrary.ru/book/ISBN978597
0428603.html

8.2 /lonosiHuTE/ILHAS JIUTEPATYPA

IleuaTHrle n3gaHus

BHGKTpOHHBIC U3aaHusA

1. benses, A. I1. ®usndeckas u
KoJutouHas xumus [Teker] : yueb. mis
ctya. By3oB / A. I1. bensies, B. U. Kyuyk ;
nox pex. A. I1. bensesa. - 2-¢ u3.,
nepepad. u gon. - M. : 'DOTAP-Menua,
2012. - 752 c.

2. Ceprees, B. H. Kypc xonnouHoit
XUMUH 711 METUIIUHCKUX BY30B [TekcT] :

yue0. mocobue mist By3oB / B. H. Ceprees. -

M. : MHUA, 2012. - 176 c.

1.

3.

dwuznyeckas ¥ KOJUIOUIHAS XUMUS
[DnexTpoHHBIH pecypc]: yaeOHUK /
benses A.Il., Kyuyk B.1., EBcTparoBa
K.W. u np. ; non pen. A.Il. bensiea. M. :
I'S0TAP-Menua, 2010. - 704 c.: w1, —
Pexxum noctyna: mo moamnucke
http://www.studentlibrary.ru/book/ISBN
9785970414415.html

dwusndeckas ¥ KOJUIOUIHAS XUMHUSL.
PyKkoBOZICTBO K MPAaKTHUECKUM 3aHATUAM
[DnexTpoHHbI# pecypc]: yuebHoe
nocobue / moxa pex. A. I1. bensesa 2012.
- 320 c.: un. — Pexxum foctyna: no
MOJIITUCKE
http://www.studentlibrary.ru/book/ISBN
9785970422076.html

Epmos, 0. A. Konnounnnas xumus.
duznyeckas XUMHUsS JUCTIEPCHBIX CUCTEM
[DnexTponHsIit pecypc]: yueonuk / 1O.
A. Epmios. - M. : T'DOTAP-Meaua,
2013. - 352 ¢. — Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN
9785970424285.html

dwuznyeckas ¥ KOJUIOUIHAS XUMUSL.
3amauyHuK [DIEKTPOHHBIN pecypc]: yueo.
nocoOue 1t By30B / A. I1. benses, A. C.
UyxHno, JI. A. baxonauna, B. B. I'pumun
; moxa pen. A. I1. bensesa. - M. :
I'DOTAP-Menua, 2014. - 288 c. : ui. —
Pexxum moctymna: mo mojamnucke
http://www.studentlibrary.ru/book/ISBN
9785970428443.html

9. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOK ceTn «HTEpHET»
HEeOOXO0AMMBIX /IJIsl 0CBOECHHUS U CHUIINHBI, DbC

1. Tlopran «O6pa3zoBanue» [ DIeKTpOHHBIN pecypc]. — Pexxum mocryma:

http://www.humanities.edu.ru.

2. ®enepanbhblii moptan «Poccuiickoe oOpazoBaHue» [ DNEKTpOHHBIN pecypc]. — Pexum

nocryna: http://www.edu.ru

3. ®enepanbHoe xpanwmine «EauHas KouieKIus udpoBbIX 00pa30BaTEIbHBIX PECYPCOB)
[DnexTponHbIii pecypc]. — Peskum mpoctyma: http://school-collection.edu.ru

U J1p.
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&

http://filam.ru/view_cat.php?cat=11 — caiit no KCE

5. Caiit HayuHo-niomyssipHOTO XXypHaNa mo KCE[DnekTponnsiii pecypc]. — Pexum
noctymna: http://www.limm.mgimo.ru/science/links.htmi

6. Hayunsrii )xypnan «Nature» [DnexkTpoHHbIi pecypc]. — Pexxum moctyma:
Wwww.nature.com

7. Hayuno-nonynspHbrit xxypHan «Hayka u xKu3Hb» [ DIeKTpOHHBIN pecypc]. — Pexum
nocryna: https://www.nkj.ru/

8. Hurepuer-pecypc «¥Ycnexu @uszndeckux Hayk» [DnekTponHsbIii pecypc]. — Pexxum
nocryna: https://ufn.ru/

9. https://biblioclub.ru/index.php?page=book_blocks&view=main_ub
OBC «YHuBepcuterckasi OnOIMOTEKA OHJIANHY

10. https://e.lanbook.com/ DBC UznarenscrBa «JIAHBb»

10. JInneH3M0OHHOE 1 CBOOOIHO pacnpocrpansieMoc nmnporpammMHO¢C odecrneyeHue

HaumeHnoBaHue Jdorosop
CepBuC MPOBEPKHU YHUKAILHOCTH TEKCTA Jorosop Ne 149/3K ot 24.07.2023
[Tnardopma BuaeokoHbepenmii \Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: Yuusepcurer [Ipod Horosop Ne 27 ot 30.04.2014
kaspersky endpoint security JToroBop Ne 179/3K ot 18.08.2023
Apxwusarop 7-zZip BecrutaTHbIi
Adobe Acrobat Reader DC becruiaTHbIi
Astra Linux Common Edition Jorosop Ne 199/9T or 12.09.2023
1C: DnextponHoe oOyuenue. KoprnopatuBHblit Horosop Ne 78/3T ot 06.06.2022
YHUBEPCUTET
1C: DnextponHoe oOyueHue. Beb-kaOuner Horosop Ne 78/3T ot 06.06.2022
IpernoJiaBaTess U CTyJIeHTa
Koncynprant [lmroc Jorosop Ne 318/9T ot 09.01.2023

11. Onucanne MaTepuaIbHO-TeXHNYECKOH 0a3bl, HE0OX0AMMOM A1 OCyLeCTBJICHUS
00pa3oBaTeIbHOIO NMPoOLECcCca MO0 JUCHUIIHHE

11.1 llomemenus s NpoBeaeHUs1 Y4eOHBIX 3aHATHI

[Tomemenust isi TpoOBeNECHUS] y4EOHBIX 3aHSATHH, COOTBETCTBYIOIIME JIEUCTBYIOIIMM
MIPOTUBOMOXKAPHBIM MPABUTIAM U HOPMaM.

11.2 Texuuyeckue cpeacTsa 00yueHus

Jnis peanuzanuu JUCIHUILTAHBI UCTIONB3YIOTCS CIIEAYIOIINE TEXHUYECKUE CPEICTBA:

- TEeXHHYECKHE CPECTBA Mepeiadn yueOHoW WH(POpMAITUU — MIPOSKIIMOHHAS anmaparypa
[IMPOKOTO HA3HAUCHUS;

- TEXHUYCCKUE CPEJICTBA KOHTPOJIS 3HAHUHA — KOMITBIOTEPHBIC TIPOrPaMMBI B ITOJICHCTEME
Moodle LMS, npumensiromuecs st IPOBEACHUS TEKYIIEr0 KOHTPOJIS 3HAHUN 00yJarOIUuXCs;

- 000pyI0BaHKE: HAOOPHI XUMUYECKON TTOCY/IBI; PEAKTHBBI, TEPMOMETPHI; HOHOMEpHI-pH-
METPHI; KOHJYKTOMETD; CTaJlarMOMETPBL; BHUCKO3HMETPBHI; MUKPOCKOIIBI;
(OTOATEKTPOKOIOPUMETP; CHEKTPO(YOTOMETpP; AaHATMUTHYSCKUE BECHI; TEPMOCTAT; CYIIHILHBIA
mkad; IenuTeIbHbIe BOPOHKH; OIOPETKU ISl TUTPOBAHHUS, TIEPEMEIINBAIOIIEE YCTPOHUCTBO IS
SKCTParupoBaHMsl; YCTAHOBKA TOPU30HTAIHHOTO M BEPTUKAIBHOTO JIEKTpo(dope3a; MarHUTHHIC
MEILIAJIKH; HarpeBaTesb NPOOUPOK; HEHTPUyTH.

[TomereHust OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO TIOJIKIIFOUCHHSI K CETH
HuTepHeT 1 obecrieyeHreM JOCTyNa B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO CPENY
YHUBEPCUTETA.
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11.3 IlomenieHus A1l CAMOCTOSITEILHOM Pad0OTHI

IToMenieHus: OCHaIIEHbl KOMIBbIOTEPHONH TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHMS K
cetu MHTEepHET M oOecredeHus: A0CTyna B AJIEKTPOHHYIO MH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA.
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PabGouas mporpamma JUCHUILINHBI «DPu3nyecKas XUMHU)

Pa3zpaborana:
JHou. xadenpsl o0mieii u
OMOJIOrMYECKOM XUMHH, K.X.H. Hromron O.A..

OO0cyxeHa:

Ha 3aceaHuu Kadeapsl oOmen u

OMOJIOTHYECKON XUMUH,

3aB. Kadeapoi OnnbexbsH K.C.

CornacoBaHa ¥ PeKOMEH]IOBaHA K MCIIOIH30BAHHUIO B 00Pa30BaTEIHLHOM MPOIIECCE IS
oOyuaromuxcs mo HanpasiaeHuto noarotosku 19.03.01 buorexnomnorus 2023 roga Habopa
ouHol opmbl 00ydenus 31.05.2023

PykoBonurtens OITOIT BO Uypunosa T.M.

JlexaH ¢akysibTreTa ryMaHUTapHOTO
U MEJMKO-OMOJIOINYECKOro 00pa3oBaHUs ®enpro H.A.
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