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1. llesan ocBOEHMSI AN CIMIIJIMHBI

Leab ocBoeHMsi AMCHMIUIMHBI: (opMUpoBaHHE OO0IIETPOPECCHOHANBHBIX KOMIETEHUINN
(OIIK), obecnieunBarOIUX CIIOCOOHOCTh CTYJCHTOB MCIOIb30BaTh 3HAHUS (DU3HKO-XUMHUIECKHIX
MIPOLIECCOB KaK TEOPETUYECKON OCHOBBI COBPEMEHHBIX TEXHOJOTWH, (HOpMHUPOBATH HAyYHOE
MHUPOBO33peHHE OakanaBpa, BIAJICIONIETO 3HAHMSME B 00JIACTH TEOPUH XHUMHUYECKUX MPOIIECCOB
¥ 3HAKOMOT'O C OCHOBHBIMH METO/IaMHU (hPU3UKO-XUMUYECKOTO IKCIIEPUMEHTA.

[Tporpamma pazpabotana B coorBercTBUM ¢ @I'OC BO mo HampaBiIeHHWIO MOJITOTOBKU
19.03.01 buoTexHoorHUs, yTBEPKICHHBIN TTpuKazoM MuHoOpHayku Poccuum ot 11 mapra 2015
rojga Nel93.

2. Mecto aucuuminnsel B ctpykrype OIIOIT

Hucuunimua otHocutcs Kk biioky 1 wactu OIIOII, e€é uzyuenue ocyuiectisercs B 4, 5, 6
cemMecTpax.
s ocBOeHUs! TaHHOW NHUCUUIUIMHBI HEOOXOAUMBI 3HAHUSA, YMEHHUS U HaBBIKU, (OPMUpPYyEMbIE
CIIEYIOIUMHU JUCUMUILIMHAMMU:
1. ®usmka (1 cemectp)
2. O6mast u Heoprannueckas xumus (1-3 cemectp)
3. Opranunyeckas xumus (1-3 cemectp)
3HaHUs, YMCHHS U HABBIKH, [TOJy4YCHHBIE TIPH U3YyYCHUN JAaHHOHW ITUCIMILIHHBI HEOOXOMMBI IS
YCIIEITHOTO OCBOCHHUSI CIEAYIOUTNX JUCIUILINH:
1. Amnamutnueckas xumus (6 cemectp)
2. OU3NKO-XMMHYECKHE METO/IbI aHaJIM3a B OMOTEXHOJIOTHH (7 CEMECT])
3. IIpouecce u anmapatsl OnotexHonoruu (7 ceMecTp)

4. IlepeyeHb MJIaHUPYEMbIX Pe3yJabTATOB 00y4YeHHMs MO JUCHMILINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHS 00pPa30BaTeJbLHOM MPOrpaMMbl

Pe3ynpTaThl ~ OCBOGHMS  JUCHMIUIMHBI  CHOPMYJIHMPOBAHBl B COOTBETCTBHUM  C

po(hecCUOHATIBHBIM CTaHAAPTOM:
— «Crienanuct no MpoMbIIIICHHON (GapMmanuy B 00J1acTH 00ecrieuyeH s KauecTBa
JIEKapCTBEHHBIX CpeicTBy» (3apeructpupoBad B Muntocre Poccun 20 urons 2017 r. N 47480,
yTBepxkaAeH npukazoM ot 22 mast 2017 r. N 429H) (mpou3BoAcTBO hapMalieBTUUECKUX
cyOcTaHIIMii, TPOU3BOJCTBO JEKAPCTBEHHBIX MPENapaToB U MaTEpPUAIOB, IPUMEHSIEMBIX B
MEIUIUHCKUX IIeJIsX, Hay4YHbIe UCCIIE0BAHUS U Pa3pabOTKU B 00JIaCTH €CTECTBEHHBIX U
TEXHUUYECKUX HayK, BeJIeHHe paboT, CBSI3aHHBIX C (papMaIieBTUYECKON CUCTEMOM KadecTBa
IPOM3BOJICTBA JICKAPCTBEHHBIX CPEACTB) (MHKEHEPHI B IPOMBIIIUIEHHOCTH U Ha MPOU3BOJICTBE,
CHEIHAJIMCT M0 IPOMBIIUIEHHON apMalniuu B o01acTu o0ecredeHts KauecTBa JIeKapCTBEHHBIX
CpeZCTB)

[Tnanupyemble pe3yabTaTbl 00ydeHUs (JECKPUIITOPHI)

Konpl 1 conepxanue

KOMIICTCHIIA M 3HATE VMeTh Brnanets

HaBbIKaMH

Ob6menpodeccnoHaIbHbIE KOMIIETEH NN

OIIK 1.1 1. OcHOBHBIE 3aKOHBI 1. CaMOCTOSTENBEHO 1. Bnagers
[Tomp3yeTcst (bU3UIEeCKO XUMHH, a dbopmynupoBaTh METOdaMH
3aKOHaMU U TaK)Ke CIocoObI UX 3a1auy pU3MUKO- XUMUYECKON
3aKOHOMEPHOCTAMU MIPUMEHEHUS 17151 XAMHYECKOT0 TEPMOJIMHAMUKHU U




MaTEMaTHYECKUX U peIIeHUsI TEOPETUUECKUX | CCIICIOBAHUS B TEPMOXHUMHUH
(bU3HYECKUX HAYK U Y NMIPUKJIAHBIX 33/1a4 XHUMHYECKHUX 2. Bimanets
HUX B3aNMOCBS3bIO 2. OCHOBBI XMMHYECKOM | CHCTEMAaX; MMOHATHHHBIM
KUHCTUKY, BKIIFOYas 2. Ilonw3ysch anmapaToM TEOpUH
OCHOBHEIE MOJTY4YECHHBIMH pacTBOpOB
MaTeMaTU4CCKHE 3HAHUSIMU, YMETh
COOTHOILIEHUS BBIOMPATH
(hopManbHOM KHHETUKH U | ONITUMAJIbHBIC TTyTH U
MEXaHU3Mbl XUMUYECKUX | METOJIbI PEIICHUS
peakiuit IMOCTaBJICHHEIX 33124
OIIK 1.4 1. OcuoBsl romorennoro | 1. [IpoBoautsb 1. Bnanets
[Tonp3yetcs 1 TETEPOTCHHOTO (GUBUKO-XMMHYECKHE | METOJaMH aHAJIu3a
3aKOHAMH U KaTalin3a, BKIoJas MCCJICIOBAHMS CUCTEM | U pacuera
3aKOHOMEPHOCTSIMHU COBPEMEHHBIC TCOPUH 1 TIPOIIECCOB C $a3oBBIX U
XUMHYECKHX U KaTaJuTHYECKUX HCIIOJIb30BAHUEM XHUMUYCCKHX
OMOJIOTUYECKHX HAYK | PEaKIHil U MPOOIeMBl, COBPEMEHHBIX paBHOBECHIA
U MX B3aHMOCBS3bIO CYILIECTBYIOIINE B 3TOMN METOJIOB ¥ MpudopoB | 2. Brnagers
obnacTy; DOXMA; MeTOdaMU
2. OcHOBBI 2. IlpoBoauTh XUMHUYECKON
AJICKTPOXHUMHH. (UBUKO-XUMHYECKUE | KHHETHKHU U
pacyeTsbl KaTajn3a
3. AHaIM3UPOBATH 3. Biazers
pe3ynbTaThl GU3UKO- | METOJIaMHU

XUMHAYECKUX
HUCCJIENOBAHMIA.

OKa3aHUs epBOH
MOMOIIY TTPH
HECYACTHBIX
cily4asix B
XUMHUYECKOU
nabopaTopuu.

5. O0beM AUCHUILIMHBI

B 3a4YE€THBIX
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YKazaHHuE€M  KOJHUY€CTBA

aKaJeMH4YeCKHX 4YacOB, BbIJeJIEHHbIX HA KOHTAKTHYI0 PpadoTy o0y4amommxcs ¢
npenojaasarejaeM (M0 BHAAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSTEJIbHYI padoTy
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paBHOBECHSI U
TEPMOJIMHAMHYECKOE
y4€HHUE 0 pacTBOpax.

5 Paznen 2. Xumuueckas 6 12 - 4 4 12 -
KWHETUKA Y KaTaJIA3

5 IIpomesxyTouHas 16 | 36 - 16 8 32 -
aTTecTalnus: 3a4eT

6 Paznen 3. Xumudaeckoe 8 16 - 16 4 10 -
paBHOBECHE B PacTBOpax
AJIEKTPOIUTOB. DIEKTPO-
XUMHYECKHE CUCTEMBI.

6 Paznen 4. dusunueckas 8 20 - 20 4 10 -
XUMHS TOBEPXHOCTHBIX
SIBHGHI/Iﬁ nu ILI/ICHepCHBIX

CHCTEM

6 IIpomesxyTouHnas 16 | 32 - 32 8 20 -
aTTecTalMs: dJK3aMeH
JK3aMeH 36

6 Bcero 32 | 68 - 48 52 52 -
Hroro no nucuuninae 148 104

5. CoaepskaHue JMCUMIUIMHBI (MOAYJIfA), CTPYKTYPHMPOBaHHOe MO TemaMm (pa3jaejiaMm) ¢
YKa3aHHEM OTBeJ€HHOI0 Ha HMX KOJMYeCTBA aKaJeMHYeCKHX 4YacOB M BHUAOB YUeOHBIX
3aHATHH

5.1. Coaep:xkaHue pa3iesioB U CHUTIITHHBI

Kon HaunmeHnoBanue Kpartkoe coaep:xaHue pa3ieioB U TeM
KOMIIeTe pa3iesioB U TeM
HIUH AUCHUILINHBI
4 cemecTp
OIIK-1.1 | Pa3mex 1. OcuoBbl | Tema 1. [lepBoe Hayasio TEPMOJIMHAMHUKY U €r0 IPUMEHEHUE
OIIK-1.4 | xumHu4eckoi K XUMHYECKUM INpoueccaM. TepMoxumus.

TepmoauHamuku | Tema 2. Bropoe Hauano TepMOAMHAMUKY U €T0 IPUMEHEHNE
K XMMHYECKHUM IIpOoLieccaM.

OIIK-1.1 | Pa3pmex 2. Tema 3. TepmoaguHaMuKa XMMHUYECKOTO PABHOBECHSI.
OIIK-1.4 | Xumunyeckoe
paBHOBecHe.
S cemecTp
OIIK-1.1 | Pa3mea 3. Tema 4. TepmoaHaAMUYECKHE CBOMCTBA PACTBOPOB
OIIK-1.4 | da3oBbIe HE3JIEKTPOJIUTOB
paBHOBeCHS U Tema 5. IlpaBuno ¢a3 'u66ca. @a3oBbie paBHOBECHS B
TePMOJIMHAMMYEC | OJJHOKOMIIOHEHTHBIX CHCTEMaX.
KOe YYeHHe 0 Tema 6. PaBHOBeCHsI )KUAKOCTD — Iap B ABYXKOMIIOHEHTHBIX
pacTBopax. cucTemax

Tema 7. PaBHOBECHS! KpUCTAJLIBI — )KUIAKOCTH B
JIBYXKOMIIOHEHTHBIX CUCTEMaXx.
Tema 8. ®a30Bbie paBHOBECHS B TPEXKOMITOHEHTHBIX

CHCTEMaX.

OIIK-1.1 | Pa3nex 4. Tema 9. ®enomenonoruveckas (popmanabHas) KHHETHKA.

OIIK-1.4 | Xumnueckas Tema 10. Teopnun 3n€MEHTAPHOrO aKTa XUMUYECKON
KHHETHKA U PEaKIIMH.




KaTajm3 Tema 11. Kunetrka nenHbsix 1 OTOXUMUYECKUX PEAKIUH.
Tema 12. Karanus.
6 cemecTp
OIIK-1.1 | Pa3gea 5. Tema 13. CtpoeHue 1 CBOICTBA PACTBOPOB AJIEKTPOJIUTOB.
OIIK-1.4 | Xumuyeckoe PaBHOBecHs B pacTBOpax 3JIEKTPOIUTOB.
paBHOBecHe B Tema 14 . DnexTpuueckas IpoBOAUMOCTb PACTBOPOB
pacTBopax AIIEKTPOJIUTOB.
3JIEKTPOJIUTOB. Tema 15. TepmoMHaMKKa TraJIbBAHUYECKUX JJIEMEHTOB.
Duexkrpoxumuuec | [loreHumomerpus.
KHe CHCTeMBbI XVMHYECKHE UCTOYHHUKH TOKA.
Tema 16. KuHeTuka 31€eKTpOXUMHUYECKUX MPOLIECCOB U
AIIEKTPOXUMHUYECKAs] KOPPO3HSL.
OIIK-1.1 | Pa3nmex 6. Tema 17. TepmoauHaMuKa NOBEPXHOCTHBIX SIBIICHUN
OIIK-1.4 | duznyeckasi Tema 18. AncopOrmoHHBIE paBHOBECHS
XUMMUS Tema 19. Dnextpuueckue sBIEHNUS HA TOBEPXHOCTH
NOBEPXHOCTHBIX Tema 20. Kunernuyeckue 1 ONTHYECKUE CBOICTBA
SIBJICHUH U JUCTIEPCHBIX CUCTEM
AHUCIEPCHBIX Tema 21. ArperatuBHasi yCTOWYUBOCTb U KOATYJISILIUS
cucTremM JUCTIEPCHBIX CUCTEM
5.2. Jlekuun
" Dopmsbl IIpakTu-
< § MIPOBEJICHU qyeckas
2 §( Hamveriosa |2 I[Tepeuenn yueGHBIX BOIPOCOB 7 roares
8| HHE JISKIMH | & TOBKa
& g Qg
~ ITHIT)
S cemecTp
Pazn | IIpaBuiio 2 1. ITonsgarus «bhazay, «coctaBisromue | OuHasg ITHII
el ¢a3 I'nb6ca. BEILECTBAY, «KOMITIOHEHTBI»
1. dazoBble «TE€pPMOJIMHAMMYECKHE  CTETEHU  CBOOOJBI».
paBHOBECHS VYcnoBus  TEpMOJMHAMUYECKOTO  PaBHOBECHS
B Mexay ¢azamu. [Ipasuio a3 ['n66ca.
OJIHOKOMIIO 2. Maremartuueckoe OMMCaHHE u
HEHTHBIX rpaguyeckoe n300pakeHue (ba3oBbIX
CUCTEMaX. paBHOBECHI B OJTHOKOMIIOHEHTHBIX CUCTEMaX.
3. BriBoI, aHANN3 U HHTETPUPOBAHUE
ypaBHeHus Knanelipona-Kiaysuyca.
ITpumenenue npasuia a3 k pa3dopy Auarpamm
COCTOSIHUSI OTHOKOMITOHEHTHBIX CHCTEM.
JlnarpamMmbl COCTOSIHUS BOJIbI, CEPBI M YIIIEpOJa.
PaBHoBecust | 2 1. Meton ¢usuko-xumuyeckoro asnanuza. | Ounas ITHII
KUJKOCTD — JlnarpamMmbl COCTaB-CBOMCTBO.
nap B 2. HeorpannueHHo pacTBOpUMBIE ApYyr B
JBYXKOMIIO Apyre S>KUIKOCTH. BbluuciieHune JaBieHHUsS U
HEHTHBIX cocTaBa napa HaJ UJiealbHbIMU PaCTBOPAMHU.
cucTemMax 3. [TepBbiii  3akoH  ['n66ca-KonoBanona.
JlmarpamMmmbl ~ o0miee  J1aBIGHHWE —  COCTaB,
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TeMIeparypa KHIEHHsI — COCTaB, COCTaB
pacTBOpa — COCTaB Iapa i HJIeaTbHbIX
pactBopos. [IpaBuio peruara.

4. [Teperonka (pexTuduranms).
Juarpammbl ~ ofiiee  JaBiIeHHE — COCTaB,
TeMIlepaTypa KHUIIGHUS — COCTaB, COCTaB
pacTBopa — cOCTaB Mapa [Uisi HeuealbHbIX
pacTBOpPOB.

5. A3zeoTponHbie pacTBOpbl. BTopoil 3akoH

I'u66ca-KonoBanosa. Ileperonka pacTBOpoB ¢
MUHUMYMOM M MaKCHMYMOM TEMIEpaTypbl
KUIICHUA.

PaBHoBecus 1. WNneanbHass pactBopuMOCTh  TBepAbIX | OuHas [THIT
KPHUCTaJLIbI BellecTB B xkujikoctu (ypaBHenue llpenepa).
— JKUAKOCTh 2. Tepmuueckuit aHaJM3, KpHBBIE
B oxJaxiaeHus.  JluarpaMMbl  pacTBOPHUMOCTH
JBYXKOMIIO (MIaBKOCTH) IByXKOMIIOHEHTHBIX CUCTEM.
HEHTHBIX 3. Cucremsl c IIOJIHOU B3aUMHOM
cucreMax. HEpacTBOPUMOCTbIO B TBEPAOM U >KHUIKOM
COCTOSIHUSIX.
4. Cucrtembl ¢ NOJHOH PacTBOPUMOCTBIO B
KUJAKOM U IIOJIHOM HEpacTBOPUMOCTHIO B
TBEPJIOM COCTOSTHHSX (C IPOCTOM 3BTEKTUKOIL), €
OTrpaHUYCHHOU u HEOI'PaHUYEHHOMN
PacTBOPUMOCTBIO B TBEPAOM COCTOSTHUH.
S. Cucremsl c XUMHAYECKUMU
COCAMHEHUSMH, IUIABSIIUMUCS KOHTPYIHTHO U
UHKOHTPY3HTHO.
®dazoBbie 1. ['padmyeckoe n300paxeHne cocraBa Ounas [THII
paBHOBECHS TPEXKOMITOHEHTHBIX CUCTEM B TPEYTOJIbHUKAX
B I'n66ca u Pozeboma 1 B IpSIMOYTOJIBHBIX
TPEXKOMIIOH KOOpauHaTax. J{luarpaMMbl COCTOSIHUS TPOMHBIX
€HTHBIX KHUJIKUX CUCTEM C OIpaHMYEHHON B3aUMHOU
CUCTEMaX. PacTBOPUMOCTBIO.
2. Pacnipenenenne pacTBOpEHHOIO
BELIECTBA MEXKAY ABYMsI )KUIKUMU (azaMu.
Koadduuuent pacnpenenenus.
DKcTparupoBaHHe.
3. JlnarpaMmbl IIaBKOCTH
TPEXKOMITOHEHTHBIX cucteM. M3oTepmbl
PacTBOPUMOCTH JBYX COJIEH C OMHAKOBBIM
HMOHOM.
Pa3g | ®eHomeHON 1. CxopocTb peakuuu. 3akoH aeicTByomux | O4nas ITHII
eI oruyeckas Macc ¥ KUHETHUECKHUE YPAaBHEHUS PEaKIIHil.
2. (popmanbua 2. MonexkynsapHOCTb U NOPSAIOK PEaKLUU.
A1) KoHcTaHTBI CKOPOCTH peaklinii HyJIeBOro,
KMHETHKA. IIEPBOTr0, BTOPOT0, N-TO MOPSAKOB,

KHHETHYECKUE YpaBHEHHs [T HUX. [lepron
noynpeBpaieHus. CriocoObl onpeeneHus
MOPSIIKA PEaKIIHH.

3. CrnoxHble peakiiu: IBYXCTOPOHHUE
(oO6patumMele), napaienbHbIE,
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MOCJIeI0BaTEIbHBIE, CONPSIKEHHBIE (PaOOTHI
H.A.lllunosa).

4. 3aBHUCHUMOCTbH CKOPOCTH PEaKLUu OT
TEMIEPATyphl, ypaBHEHUE AppeHuyca. JHeprus
aKTUBaIUU.

Teopun 1. Teopust aKTUBHBIX COyIapEHUN. Ounas ITHII
3JIEMEHTapH VcTonkoBaHue SHEpruy akTUBALUM U
Oro aKkTa IIPEIIKCIIOHEHIIMAIBHOTO MHOXKUTENS B
XUMHUYECKOH ypaBHEHHM AppeHHyca B paMKax 3TOH TEOPHH.
peaxkuu. Crepuyeckuii hakTop.
2. Teopust nepexoaHOTro COCTOSIHUS
(axTUBHpPOBaHHOTO KOMILIEKca). [loBepXxHOCTD
MOTEHIMAJIbHON SHEPTUM.
3. Oueprus ['n66ca, SHTANBINS ¥ SHTPONHUS
aKTHBALIUU.
Kunetuxka 1. [enubie peakiuu. OcobeHHOCTH LeMHBIX | O4Has ITHII
LEMHbIX U peakuuii. Bo3HUKHOBEHME, pa3BUTHE U OOPHIB
doroxumuy LENIEH, POJIb PAJIUKAIOB.
€CKHUX 2. ®oTOXMMHUYECKHE PeaKLUU. 3aKOH
peaKuHnii. (OTOXMMHYECKON SKBUBAJICHTHOCTH
(A.Ditamreiin). KBantoselii Beixon. Kunetnka
doroxummaeckux peakuuid. [Topsmox
¢boroxumuueckux peakuui. Ilpumepsl
(OTOXMMHYECKHUX PEAKIIHIA.
Karamuz 1. OO0mre CBOMCTBA KaTaIu3aTOPOB. Ounas ITHII
CrenupuuHOCT KaTaanu3aTopoB.
2. Karanuzarops! u uHruOuTOpsl. Biusinue
KaTaJnu3aToOpOB Ha SHEPIUI0 aKTHUBALIUH.
3. ["'oMOreHHBbIi KaTain3, MEXaHU3M.
Karanutnueckue peakiuu B pacTBopax, BIUSHUE
pactBoputeisa. KucaoTHO-OCHOBHOM KaTaus.
4. Craguu reTeporeHHoro Katajinsa.
Teopun reTeporeHHOro KaTauausa:
MynbTUILIETOB (A.A.bananaun), ancamOneit
(H.1.KoGo3eB) u np. [IpomoTops! u
WHTUOUTOPHI.
S. DepMEHTAaTUBHBIN KaTaau3. Y paBHEHUE
Muxasnuca -MeHTeH
Uroro 3a 5 cemectp: 16 0/16
6 cemecTp
Pa3n | Ctpoenue u 1. OO61as xapakTepuCTHKa pacTBOPOB Ounas ITHIT
eI CBOICTBa JJIEKTPOJIUTOB.
3. pacTBOpOB 2. KonnurarusHble cBOWCcTBa pacTBOPOB
IIEKTPOJIUT NEKTPOIUTOB. M30TOHNYECKHI 1
OB. OCMOTHYECKHH KO3 (PUIIUEHTHI.
PaBHOBecus 3. OCHOBBI 2JIEKTPOCTaTUYECKOU TEOPUHN
B pacTBOpax CHJIbHBIX J1EKTponuToB Jlebas u XroKkens.
IIEKTPOJIUT Brruucnenne ko3 GUIIMEHTOB aKTUBHOCTH.
OB. Wonnsle u cpeHre HOHHbIE KO3(DPHUITMEHTHI

AKTUBHOCTH.
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4. PaBHOBeCHs B pacTBOpax 3JIEKTPOIUTOB.
TepMonnHaMUYeCKUE U IPAKTUYECKUE
KOHCTaHTBI paBHOBECHS (KOHCTAHTBI
JUCCOLUAIMH, TUAPOJIN3A, HOHHOE
MIPOU3BEICHUE BOJIbI, IPOU3BEICHUE
pacTBOPUMOCTH); BIMSIHE HOHHOW CHUJIBI.

DIIeKTpuyec 1. DJIeKTprUYecKasi MPOBOJUMOCTb OuHas [THIT
Kas pacTBOpOB. Y IeJIbHAs, MOJISIpPHAS U
IIPOBOJIUMOC SKBUBAJICHTHAs IPOBOAUMOCTS. [loaBmxHOCTH
Tb HOHOB.
pacTBOPOB 2. UYucina nepeHoca, UX UCIOJIb30BAHUE JIsI
JIEKTPOJIUT OnpeJIeICHUS ANEKTPUIECKON MPOBOIUMOCTH
OB. HOHOB.
3. OCHOBHBIE TIOJIOKEHUS TEOPUU
3IEKTPUUYECKON IPOBOJUMOCTH CHIIBHBIX
anekTposuToB Jlebas- Xrokkens-Onzarepa.
4. [IpakTHueckoe UCroIb30BaHUE
U3MEPEHUH DIIEKTPUYECKON ITPOBOIUMOCTH
(KOHIYKTOMETPHYECKOE TUTPOBAHUE,
onpe/ieJICHUE CTETICHU U KOHCTaHThI
JUCCOLIUAIIUY CIIA0BIX DIIEKTPOJIUTOB,
PacCTBOPUMOCTH TPYIHOPACTBOPUMBIX COJICH.
Tepmoauna 1. MexaHu3M BO3HUKHOBEHHS CKauKa Ounas ITHII
MUKa MOTEHIMaNa U ABOMHOIO AJIEKTPUYECKOTO CIIOA
rajibBaHUYe Ha I'paHUlIe pa3jesia MeTaul — pacTBOp
CKHUX AIEKTPOJIUTA. DIEKTPOXUMHUUECCKUN TTOTSHIHA.
3JIEMEHTOB. 2. DNEKTPOABUKYILIUE CUITbI
[ToTenmom AIEKTPOXUMHUUYECKUX cUCTeM. ["aibBaHUYECKHE
eTpus 3neMeHThl. BogopoaHas mikana 3JeKTpOoaHbIX
XUMHYECKU MOTEHIMAI0B. PaBHOBECHBIN MOTEHIINA.
e 3. CranpapTHble NOTeHLIHAbI. Beipaxenue
HMCTOYHHUKHU PaBHOBECHOI'O MOTEHIMAJIA JUISl DJIEKTPOJOB
TOKA. Pa3IMYHBIX TUIOB (AJIEKTPOJIBI IEPBOTO U
BTOPOTO pOAA, OKMCINUTEIBHO-
BOCCTaHOBUTENIbHBIE, HOHOOOMEHHBIE).
Knaccudukanms raapBaHMUECKUX 2JIEMEHTOB
(XMMUYECKUE ¥ KOHIIEHTPALMOHHBIE IIEMEHTHI,
AJIEMEHTHI C TIEPEHOCOM U 0e3 mepeHoca).
4. XHWMHUYECKHE UCTOUHHUKH TOKA.
Kunetuxka 1. Onektponu3. KarogHsie n aHOIHbBIE Ounas TTHII
ANEKTPOXUM MpOLIECChl. XapaKTEPUCTUKA CKOPOCTH
WYECKUX 3JIEKTPOXUMHYECKHUX MPOLECCOB C MOMOILBIO
IIPOLIECCOB MOJISIPU3ALUOHHBIX KPUBBIX.
u 2. Bunbr nonspuzamyu 351eKTpoI0B.
AIEKTPOXUM KoHuenTpannonHas noisipu3anus; npeaeiabHbIi
nyecKas TOK. [IpakTHueckoe 3HaUCHHE TTepEHAIPSIKEHUS
KOppO3Husl. P BBIICJIEHUH BOJOpOAa. AHOJHOE
nepeHanpsHkKeHue, MaCCHBUPOBAHUE METAILIOB.
3. DIIEKTPOXUMUYECKAsT KOPPO3USL.
CrniocoObl 3alIUThl OT KOPPO3HUH.
Pa3g | Tepmonuna 1. Knaccugukanus nucnepcHsix cucreM no | Ounas ITHII
eIl MUKa arperaTHOMy COCTOSIHUIO TUCTIEPCHOM (a3bl 1
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MMOBEPXHOCT
HBIX
SIBJICHUU

aucnepcuoHHon cpeapl. Kimaccudukanuys
CBOOOTHOAMCIIEPCHBIX CHCTEM TI0 pa3Mepam
yacTull. JInodpunsHeie 1 TMO(HOOHBIE
JUCTICPCHBIC CUCTEMBI.

2. OO61mas xapakTepuCTHKa TOBEPXHOCTHOU
sHepruu. [IoBepXHOCTHOE HATSDKEHUE Kak Mepa
sHeprun ['m66ca MexdazHoit TOBEPXHOCTH.

3. [Tporeccrl caMOPOU3BOIBHOTO
YMEHBIIICHUS TOBEPXHOCTHOM 3HEPTUU.
AnicopOuus ¥ MOBEPXHOCTHOE HATSKEHUE.

4, dyHIaMeHTaIbHOE a/ICOPOITMOHHOE
ypaBHenue I'n66ca. ['m66coBckas agcopOuus.
[ToBepXHOCTHO-aKTUBHBIEC U TOBEPXHOCTHO-
WHAKTHUBHBIC BEIIECTRA.

5. Anresusi, cMaUMBaHUE U pacTeKaHUE
xKuakocted. Aare3us u koresust. [Ipupona cun
MexdazHoro BzaumoaencTusa. CMauynBaHuE U
KpaeBOM yTroJl.

AncopOumo
HHBIE
paBHOBECHS

YpaBHEHHE MOHOMOJIEKYJISIPHON aacopOLuu
Jlenrmtopa u ero ananu3. OnpezeneHue
KOHCTaHT 3TOro ypaBHeHUs (JIuHeiHas ¢popma
ypaBHeHus Jleurmiopa). YpaBHenue
OpeliHInxa.

Teopus nonumornekysipHot ancopounu bOT,
ypaBHEHHE U30TE€PMBbI aICOPOLIUH, €r0 aHAIM3.
JIuneiinas popma ypaBaenust BT u pacyer ero
KOHCTaHT. Onpezenenne yaeabHon
noBepxHoctu MeTo oM bOT.

AncopO1ust MOBEpXHOCTHO-aKTUBHBIX BEILLECTB.
Bimsiaue crpoenust monexyin ITAB Ha
MOBEPXHOCTHYIO aKTUBHOCTB, NpaBmiio Tpayoe.
3aBUCUMOCTh TOBEPXHOCTHOT'O HATSKEHUS OT
COCTaBa pacTBOpa MpHU COOJIIOJCHUN 3aKOHA
I'enpu u ypaBHeHus Jlenrmiopa. YpaBHeHHE
HIumkoBckoro. OnpeneneHue CTpoeHUs
a/IcCOpOLIMOHHOTO CJI0S ¥ pa3MEpPOB MOJIEKYJI
ITAB.

HNonoobmenHas ancopouus. Knaccudukanms
HMOHHUTOB U METObI UX MostydeHus. OCHOBHbIE
(U3NKO-XMMHUYECKHE XapaKTePUCTUKH HOHUTOB.

Ounas

ITHII

Onekrpuyec
KU€ SIBICHUS
Ha
MTOBEPXHOCT
u

1. MexaHu3m 06pa3zoBaHUs ABOHHOIO
anektpudeckoro cios (I3C).

2. OO61ue mpeacTaBIeHHs O TEOPUIX
ctpoenus JJ9C. TonumnHa nuddysHoro cinos u
BJIMSIHME Ha Hee pa3iInyHbIX (hakTopoB. EMKOCT
JOC. Ipumepsr oopazoBanust JJIC.

3. CrtpoeHre MULIEIUIBI.

4. YeTsIpe BUIA AITEKTPOKHHETUICCKUX
SABJICHUH. DIEKTPOKMHETHUECKUH MTOTEHIUAN U
BJIMSTHHE HA HETO Pa3IMYHbIX (DaKTOpOB.
VYpaBuenue ['enbmronsia-CMOIyX0BCKOTO st
AIIEKTPOOCMOCa H AIeKTpodopesa.

Ounas

ITHII
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5. [TpakTHueckoe UCIOIb30BaHUE
QJICKTPOKMHCTHYCCKUX SIBJICHUH.

ArperatuBH 1. JInodunbHbBIC TUCTIEPCHBIC CHCTEMBI. OuHas [THIT
ast Knaccudukanus u o0mias xapakTepucTuka
YCTOHYHMBOC MMOBEPXHOCTHO-AKTUBHBIX BEIIECTB.
Tb U 2. Crpoenue munemn [TAB.
KOAryJISIIIHS Comobunu3zanusi. OcCHOBHBIE (DAKTOPHI,
JHUCIIEPCHBIX pimsiroire Ha KKM. Mertojibl onpeneneHust
CHUCTEM KKM. IIpumenenue komutonansix [TAB.
3. JInopoOHBIE AUCTIEPCHBIE CUCTEMBI.
DaKkTOphl YCTOHYUBOCTU JTHO(HOOHBIX CUCTEM.
beicTpas u memiieHHas koaryisinusa. Kunetuka
Koaryssiuu no CMOJIyXOBCKOMY.
4, OcHoBuble nosioxxenust reopuu 1JIDO.
PacknunuBarolee 1aBaeHue U €ro
cocrapisitonue. O0111ee ypaBHEHUE JJISI SHEPTUU
B3aMMO/ICHCTBUS IUCIIEPCHBIX YACTHII.
o. Hevitpanuzanuonnas u
KOHIIEHTpalnoHHast koaryssus. [Topor
koarynsiuuu. [Ipasuno yneue-I'apau.
Hroro 3a 6 cemectp: 16 0/16
Bcero gyacos 32 0/32
5.3. CemuHapbl
JanHb1ii Bu paboThl HE IPEAYCMOTPEH y4eOHBIM TUTAHOM
5.4. JlaGopaTopHbIe 3aHATHSA
Koax- ®opmMma [Ipaktu-
BO poBe- qyeckas
g HaumenoBanue | yacos JEHUS HOJTro-
Z % NPaKTHYECKUX Ilepeyens yueGHBIX BONPOCOB TOBKa
g 3aHSATHI (T111/
ITHIT)
S cemecTp
Pa3zne | PaBHoBecus 2 1. Brimosnnenne Ounas TTHII
1 KHUJIKOCTb — I1ap B nabopaTopHoil paboTsl «Pacuers
JBYXKOMITOHEHTHBIX ($a30BBIX PABHOBECHI B CHUCTEME
crcreMax «OKUJIKOCTh-TIap» (pacyeTHasl)
PaBHoOBecus 2 1. Brinosnnenue OuHas TTHIT
KpHUCTAILIIBI- nabopaTopHOil paboThI
KHJIKOCTD B «[Toctpoenue (hazoBBIX TUArpaMm
JIBYXKOMITOHEHTHBIX METO/I0M OXJIXKICHUS»
cucTeMax (pacuetHas)
2 1. WHcTrpykTax no Texuuke | OuHas ITHII
0e30macHOCTH
2. Brinonnenue
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nmabopaTopHOH
«Ioctpoenue

pPaCTBOPUMOCTHU
Na2SOs—H>0»

paboThl
AuarpaMmbl
CHCTEMBI

(ITpomomxkenue)

O06paboTka SKCIEPUMEHTAIBHBIX
JTAHHBIX

Ounas

ITHIT

®da30BEIC
paBHOBECHs B
TPEXKOMITOHEHTHBIX
CHCTEeMax.

1. WHCTpyKTaX 10 TEXHUKE
0e301macHOCTH

2. Brimonnenue
nabopaTopHON pabOThI
«Omnpenenenue koddduimenta
pacrpeneneHus 1oaa MExIy
OpPraHUYeCKUMU U
HEOPraHUYECKUMU
PacTBOPUTEIISIMI)

Ounas

ITHIT

(ITpomomxkenue)

OO6paboTKa HKCHEPUMEHTATBHBIX
JIAHHBIX

Ounas

[THII

Paznen | Kunetuka nenHbeix
2. 1 (HOTOXMMHYECKUX
peaKkuuid.

1. Brinosinenue
nabopaTOpHO PabOTHI
«DopmanbHas KHHETHKA
(pacueTHas)

Ounas

[THII

Karanus.

1. HNHcTpyKTax 10 TEXHUKE
0e30macHOCTH

2. Brimonnenue
nabopaTopHOH paboThl
«Kunernka KaTaTUTHYCCKOM
peakIMKy Pa3oKCHHUS TEPEKUCH
BOJIOPOJIa»

Ounasn

[THII

Hroro 3a 5 cemectp:

16 4.

16

0/16

6 cemecTp

Paznen | Onexrpuueckas
3. MIPOBOJMMOCTh
pacTBOpOB
ANEKTPOJIUTOB.

1. WHcTpyKTax mo TeXHUKe
0e30macHOCTH

2. Brmonnenue
nabopaTopHON pabOThI
«OmnpeneneHue MEKTPHUUECKOM
MIPOBOJMMOCTH PACTBOPOB
AIIEKTPOJIUTOBY

Ounas

ITHIT

1. NHcTpykTax 10 TEXHUKE
0e3omacHoCTH

2. Brinonnenue
nabopaTopHOil paboThI
«OmnpeneneHne paCTBOPUMOCTH
TPYAHOPACTBOPHUMBIX
COECIUHEHUI

Ounas

[THIT

TepmoanHamuka
rajbBaHUYECKHUX
3JIEMEHTOB.
[Torenmmomerpus.
XuMHUYECKHE
WCTOYHUKHU TOKA.

1. WHCTpyKTaX MO TEXHUKE
0€30macHOCTH

2. Brimonnenue
nmabopaTopHON PabOThI
«Omnpenenenue 6yhepHoit
E€MKOCTH METOJIOM

QOunas

[THII
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MOTEHLIHOMETPUYECKOTO
TUTPOBAHUS
Paznen | Tepmonunamuka 4 1. HNHCTpyKTaX 10 TEXHUKE OuHas [THIT
4. ITOBEPXHOCTHBIX 0e301acHOCTH
SIBJICHUI 2. Brinonnenue
nabopaTopHON pabOThI
«3mepeHne moBepXHOCTHOTO
HATSDKEHHS BOAHBIX PaCTBOPOB
ITAB craarMmoMeTprU4eCKUM
METOI0OM»
(ITpomomxkenue) 4 O06paboTka sKcrepuMeHTaIbHBIX | OuHas [THII
JTAHHBIX
AncopOunoHHbIE 4 1. WHcrpykrax no texuuke | OuHas [THII
paBHOBECHS Oe3omacHoOCTH
2. Brinonnenue
nabopaTOpHO PabOTHI
«OrnpeneneHue aacoponum
YKCYCHOM KHCJIOTHI Ha
AKTUBUPOBAHHOM YTJIE»
(ITpomomxkenue) 4 OO6paboTka sKcnepuMeHTaNbHBIX | OuHas [THIT
JTAHHBIX
DneKTpuyecKue 4 1. WHucrpykrax no Texuuke | Ounas [THII
SIBJICHUS HA Oe3omacHoCTH
MOBEPXHOCTHU 2. Brimonnenue
nabopaTopHOH paboThl
«[TomyueHne KOTOUTHBIX CUCTEM
METOJIOM XUMHUYECKON
KOHJICHCAIIAN
OO6paboTka 3KcrepuMeHTaNbHbIX | OuyHas ITHIT
JTAHHBIX
Hroro 3a 6 cemectp: 32 4. 32 0/32
Bcero yacos 48 4. 48 0/48
5.5. IIpakTnyeckue 3aHATHUS
Koua- ®opma | IIpaktu-
BO MpoBe- | uecKas
s HaumenoBanue 4acoB JeHHUs | TOAro-
- % NPAaKTHYECKHUX Ilepeyenb y4eOHBIX BOIIPOCOB TOBKa
g 3aHATHI (TIT1/
ITHIT)
S cemecTp
Paznen | IlpaBuno a3 I'n66ca. | 4 1. [Tonsitus «dazay, Ounas | TTHIIT
1. da30BbIe PaBHOBECHS «COCTABJIAIOIINE BEIIECTBAY,
B 0JTHOKOMIOHEHTHBIX «KOMITOHEHTBI»
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CUCTEMAX.

«TEPMOJIMHAMHYECKUE CTETICHH
cBOOOABI». YCIOBUS
TEPMOIMHAMHYECKOTO
paBHOBecHs Mex1y (hazamu.
[TpaBumno ¢a3 ['mdOca.

2. Matemaruueckoe
onucaHue u rpaduyueckoe
n3o0pakenue (ha3oBbIX
paBHOBECHI B
OJIHOKOMIIOHEHTHBIX CHCTEMaX.

IpOOOJIZKCHUC

1. BriBon, ananus u
WHTETPUPOBAHUE YPABHECHHUS
Knaysuyca-Knaneipona.
[Tpumenenue npasuia ¢as K
pa3bopy auarpamMm COCTOSIHUS
OJTHOKOMIIOHEHTHBIX CHCTEM.
2. JlnarpamMmbl COCTOSTHUS
BOJIBI, CEPBI U yIIIepoIa.
JlmarpamMmbl COCTOSTHUS BOJIbI
3. Pemenue 3anau.

Ounas

ITHIT

PaBHoBecus
YKUJIKOCTh — Map B
JBYXKOMIIOHEHTHBIX
cHCTEMax

1. Meton (QU3UKO-XUMUYECKOTO
aHanu3a. JluarpamMMmbl  COCTaB-
CBONCTBO.

2. HeorpanuueHHO pacTBOpUMBIE
Ipyr B JApyre  KHJIKOCTH.
Beruucnenue JIaBIICHUS "
cocTaBa mapa Haja UACaTbHBIMU
pactBopamu. llepBblii  3aKOH
['u66ca-Konosanosa.

OuHas

ITHII

IPOJOJIKEHHE

1. Jduarpammbl oO1iee AaBiIeHUE
— cOCTaB, TeMIlepaTypa KUIECHUs
— COCTaB, COCTaB pacTBOpa —
COCTaB Tmapa Uil HJIeabHBIX
pactBopoB. [IpaBumo peruara.

2. Ileperonka (pekTuukanus).

3. ABEOTpOIIHBIE  paCTBOPEI.

Bropoii 3aKOH I'n66c¢a-
Konoganosga. ITeperonka
pacTBOPOB C MHUHUMYMOM U
MaKCUMYMOM TeMIepaTypbl
KUTICHUSL.

Ounas

ITHII
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PaBHOBecus
KPHUCTAJLIBI —
JKHIKOCTh B
HBYXKOMHOHGHTHLIX
cHCTEMax.

1. UneanbHas pacTBOPUMOCTh
TBEP/IbIX BEILIECTB B JKUJIKOCTH
(ypaBuenue lllpenepa).
Tepmuueckuil aHanu3, KpUBbIC
oxJylaxaeHus. Jluarpammeol
pPacTBOPUMOCTH (TIIIaBKOCTH)
JBYXKOMIIOHEHTHBIX CUCTEM.

2. CucTteMsl € MOJTHOM B3aMMHOU
HEpPacCTBOPUMOCTBHIO B TBEPAOM U
JKUJIKOM COCTOSIHHSIX, C TTOJTHOM
PacTBOPUMOCTBIO B KUIKOM U
IIOJIHOM HEPaCTBOPUMOCTBIO B
TBEP/IOM COCTOSIHUSIX (C MPOCTOM
ABTEKTUKOM), C OTpaHUUEHHON U
HEOrpaHUYEHHOMU
PacTBOPUMOCTBIO B TBEPAOM
COCTOSIHHH.

3. CuCTeMBI ¢ XUMHUYECKUMHU
COCTMHEHUSIMU, TUIaBAIIAMUCS
KOHI'PYSHTHO U HHKOHTPY3HTHO.

Ounas

ITHIT

@a30BbIE PAaBHOBECHS
B TPEXKOMITIOHEHTHBIX
CUCTEMaX.

1. I'padpuaeckoe
n300pakeHune cocraBa
TPEXKOMITOHEHTHBIX CUCTEM B
TpeyroibpHukax ['udoca u
Pozeboma. J{narpamMmel
COCTOSIHUSL TPOMHBIX JKUIKUX
CHUCTEM C OTPaHUYCHHOU
B3aUMHON PaCTBOPUMOCTBIO.

2. Pacnipenenenue
PacTBOPEHHOI'0 BEIECTBA MEXKY
JIBYMsI )KUIKAMU (azaMu.
Koadduuuent pacnpenenenus.
DkcTparupoBanue. JluarpaMmmMbl
IUTAaBKOCTH TPEXKOMITOHEHTHBIX
cucreM. M3orepmsl
pPacTBOPUMOCTH JIBYX COJIEH €
OJIMHAKOBBIM HOHOM.

3. Pemenue 3anay.

Ounas

ITHII

Paznen

denomenonornueckas
(popmanbHas)
KUHETHKA.

1. CkopocTb peakiuu. 3aKoH
JeHCTBYIOINX macc U
KAHETHYECKHE yYpaBHEHHS
peaKuuu.

2. MonekynsipHOCTb u
HOPSI0K PEeaKLUH.

3. KoncranTsl CKOpPOCTH
peakuuii  HyJIeBOro, IEpBOro,
BTOPOTO, n-ro TIOPSIIKOB,
KUHETHYECKUE ypaBHEHMS IS
Hux. [lepuon monynpeBpanieHus.
4. CriocoOb1  ompeneneHus
MOPSI/IKA PEAKIIHH.

Ounas

ITHII
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5. Pemenue 3amau.

Teopun
3JIEMEHTApPHOTO AKTa
XMMHYECKON PEAKIIUU.

1. Teopus AKTHBHBIX
COyIapEeHUH. UctonkoBanue
SHEPTrUu aKTUBAIIU u
MPEA3KCIOHEHIIUATBHOTO
MHOKHUTEJIS B yYpaBHEHUU
Appennyca B paMKax 3TOWH
TEOpUHU.

2. Teopus MIEPEXOIHOTO
COCTOSIHUSL  (AaKTUBUPOBAHHOTO
KOMILJIEKCA). [ToBepxHOCTH
MOTEHLMAIBHON YHEPTHHU.

3. DHeprus ['u60ca,
SHTAIBIUSA u SHTPOMHUS
aKTHBALUU. ConocraBienue
YpaBHEHUW TEOPUM AKTUBHBIX
coyJapeHui u TEOpPUHU
NIEPEXOJIHOTO COCTOSIHUSI.

Ounas

ITHII

Kunerunka cnoxHbIx
peaKkuuid.

1. JIBycTopoHHUE
(oOpaTtumeie), CKOPOCTh u
KOHCTaHTa CKOPOCTH.

2. [TapannenbHele,
MocIeI0BaTeIbHbBIE;

3. Cornpsixennbie  (paboOThI
H.A.IIlunosa, XUMHYECKas
UHAYKIINS).

4. ABTOKaTaIUTUYECKUE
pEaKIHu.

5. [lenHbie
(OTOXMMHUYECKHE PEAKITHH.

Ounas

ITHII

Karanus.

1. O06ume CBOHCTBA
Karaian3aTopoB. CHenu@uuHOCTb
Katanu3aropoB. Katamuzatopsl u
UHTHOUTOPBI. Binsaue
KaTaJu3aToOpoOB  HAa  DHEPrHUI0
aKTHUBaIluH.

2. TI"'omorennsbIi KaTanus,
MEXaHM3M. Karamutnueckne
peaklMy B PACTBOpAX, BIUSHHE
pPacTBOPUTEII. Kucnorno-
OCHOBHOM KaTaJIu3.

3. AncopOuus "
reTepOreHHbIN KaTalln3.
Crpykrypa ITOBEPXHOCTH
Karanuzatopa. @usuueckas Hu
XUMHUYECKAS azcopOIus.

H3otepma u nzobapa ancopOIuu.
Craguu reTeporeHHoro Kataiusa.

4. IIpomoTOpBI u
WHTHOUTOPHI. Ycranocts,
OTpaBJICHHE, pereHeparus

Ounas

ITHII
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KaTaJn3aToOpOB.
MIpUMEPHI
peaKIui.

S. DepMeHTaTUBHBIN
Katanu3. YpaBHeHue Muxasnuca
—MenTen

HexoTopsie
KaTaJIUTUYCCKUX

HWroro 3a 5 cemectp 36 u. 36 0/18
6 cemecTp
Paznen | Ctpoenue u cBoiictBa | 4 1. HN3oTOHMYECKUH 1 Ounas | TTHIIT
3. pacTBOpOB OCMOTHYECKHH KOADDUITHCHTHI.
3JEKTPOJIUTOB. 2. Boruucnenne
PaBHoBecus B K03 (HULIMEHTOB aKTUBHOCTH.
pacTBopax WNonusie u cpeHue HOHHbBIE
ANEKTPOJIUTOB. K03 (UIIMEHTHI aKTUBHOCTH.
3. PaBHOBecus B pacTBopax
AIIEKTPOJIUTOB.
TepMoguHaMu4ecKkue u
MPAKTUYECKHE KOHCTAHTBI
paBHOBeCHsI (KOHCTaHTbI
JUCCOLIMAIINY, TUAPOIIN3A,
MOHHOE MPOU3BEICHUE BOJBI,
MIPOM3BEICHUE PACTBOPUMOCTH )
4, BiusiHrne MOHHOM CUIIBI.
5. Pemenue 3amauy.
DnekTpuyeckas 4 1. [TogBu>kHOCTH MOHOB. Yncna Ounas | [THII
MIPOBOJMMOCTh nepeHoca.
pacTBOpPOB 2. OCHOBHBIE TTOJIOKEHUSI TEOPUU
JNEKTPOJIUTOB. ANEKTPUUECKON MPOBOJUMOCTH
CUJIBHBIX AJIEKTpOJUTOB Jlebas-
Omnzarepa.
3. [IpakTUueckoe UCIOIb30BaHNE
U3MEPEHUM DIIEKTPUYECKON
IIPOBOAMMOCTH.
4. Pemrenne 3agau
TepmoanHamuka 4 1. Onpenenenue crenenn u | Ounas | [THII
ralbBAHUYECKUX KOHCTaHTBI THUPOIH3a
AIIEMEHTOB. 2. Omnpenenenne
IlorenunomeTpus. K02 (HUIIMEHTOB aKTUBHOCTH
XUMHUECKHE CUJIbHBIX 3JIEKTPOJIUTOB
VCTOYHUKHU TOKA.
(ITponomxenue) 4 3. lanpBannyeckue Ounas | [THII
AIIEMEHTHI.
4. Pacuer MOTEHI[MAJIOB
AIIEKTPOJIOB.
5. Brruncnenune 31C
raJIbBAHUYECKUX 3JIEMEHTOB.
6. Pemrenue 3anau.
Pazpen | Tepmogunamuka 4 1. IToBepxHOCTHAs HEPTUS U Ounas | ITHII
4. MMOBEPXHOCTHBIX IIOBEPXHOCTHOE HaTSHKECHHUE.
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SIBJIEHUU

2. Ancopbums. Csi3b afacopOuu
C IapaMeTpaMu CUCTEMBI:
M30TepMa, M30ITMKHA U U30CTepa
aacopOuu.

3. Aaresus, Kore3us,
CMauuBaHUE.

AicopOIIMOHHBIE
paBHOBECHS

1. AncopOuust Ha rpaHUIEe
TBEpAOE Teno-ra3. Temnora
ancop6iuu. Teopus JIsarmropa.
VYpaBuenue OpenHmxa.

2. Teopus IlonsHu.
ANCOpOIMOHHBIN MTOTEHIIUAIL.
Teopus BOT.

3. AncopOuus Ha MOPUCTHIX
copbenrax. Kanminspnas
KOHJICHCALUS.

Ounas

ITHIT

IIPOOJIKEHHE

4. AncopOuus Ha TpaHuLe
KUAKOCTb-Ta3. YpaBHEHHUE
ancopbuuu ['mboca.

5.Cpoiicta [1AB u I1MB.
[ToBepxHOCTHASI aKTUBHOCT.

6. Pacuer KOHCTaHT B ypaBHEHHUH
[IMmkOBCKOro U MOBEPXHOCTHOM
AKTUBHOCTH.

Ounas

ITHII

DNEeKTpUYECKUE
SIBJICHHSI Ha
MTOBEPXHOCTH

1. [Tonyyenune nucnepcHbIX
CUCTEM. Metonsl
JUCTICPTUPOBAHUS.

2. I'oMorennas u
reTeporeHHas KOHJIEHCAIIHS.
MertacTaOuIbHOE COCTOSTHHUE.

3. OHeprus I'n6G6ca
o0Opa3oBaHHUs 3apojblllla HOBOM
¢da3pl. JIBe ctagumu oOpa3oBaHUsA
HOBOW (a3pl. CBsI3b KHHETHUKH
o0Opa3oBaHusi HOBOM (a3bl C
MIEPECHIIIEHUEM.

Ounas

ITHII

(mpomomkeHue)

1. Tlpumepst MOJIy4YEeHUS
JIACTIEPCHBIX CUCTEM
MeTofaMu  (DU3HUECKOH U
XUMHAYECKON KOHAECHCAIUH.

2. HroroBoe TecTupoBaHUE

Ounas

ITHII

Hroro 3a 6 cemectp

32y,

32

0/16
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Bcero uacos

68 4.

68

0/34

5.6. KuuHu4yeckue nmpakTHYeCKHe 3aHATHS

Jannslii Bug paboThl HE IPETYCMOTPEH YU4€OHBIM IIIAHOM

5.7. CamocTosiTeIbHAsI paboTa 00y4aroIMXCs

Koin-Bo Kon
HaumenoBanue Bun camocrositensHoi 4yacoB/ | KOMIIETEH
TEMBI BHEAyIUTOPHOU pabOTHI O1neHo4HOE CPEeICTBO KOJI-BO 17071
JUCIUTIAHBI oOy4aromuxcsi / KOHTPOJIb Jac Ha
WK pasjena CaMOCTOSITEIILHON pabOThI ITHIT
5 cemecTp
Pa3znen 1. ®a3zoBsbie 1. CamocTosTenpHOE Bonpocs! 1 20/10 OIIK 1.1,
paBHOBECHUA U U3Yy4YECHUE JINTEPATYPhI cobecel0BaHUS OIIK 1.4
TEPMOJIMHAMUYECKOE (ITHIT) WNHnuBunyanbHbIe
yUeHHUE O pacTBOpax 2.1loaroToBka K 3a/laHus
tectupoBanuto (ITHIT) TecroBbie 3a7aHUs
3. Beinonnenue
Pa3HOYPOBHEBBIX
samanumii (ITHIT)
KonTpons NunuBunyanbHbie 4/4 OIIK 1.1,
CaMOCTOSITEIILHOU 3a7JaHUsA OIIK 14
paboThI
Paszgen 2. Xumunueckasg | 1. CaMmocTosTenbHOE Bomnpocs! aiis 12/6 OIIK 1.1,
KMHETUKA U KaTalau3 U3Y4EHHUE JIUTEPATyphl coOeceoBaHus OIIK 1.4
(ITHIT) WuauBuayanbHbIe
2. Iloaroroska K 3aaHus
tectupoBanuto (ITHIT) TecroBble 3anaHUs
3. BrimonmHenue
Pa3HOYPOBHEBBIX
3apanuil (ITHIT)
4.TloaroToBKa TEKCTOB
noknana (ITHIT)
Kontpounb NHauBunyanbHbie 4/4 OIIK 1.1,
CaMOCTOSITEIIBHON 3a/1aHUs OIIK 1.4
paloThI
Bcero 3a 5 cemectp: 52/26
6 cemecTp
Paznen 3. Xumuueckoe |1.CamocrosiTenbHoe Bonpocer 1 10/5 OIIK 1.1,
paBHOBECHE B W3y4YEHHE JIUTEPATYPHI cobecenoBaHUs OIIK 1.4
pacTBOpax (ITHIT) WNunuBunyanbHbie
AIEKTPOJIUTOB. 2.TloaroToBka K 3aJIaHus
DIEKTPOXUMHUYECKUE tectupoBanuto (ITHIT) TecroBble 3anaHUs
CHUCTEMBI 3. BeimostaeHne
Pa3HOYPOBHEBBIX
3aganuil (ITHIT)
Kontposnb NunuBunyanbHbie 4/4 OIIK 1.1,
CaMOCTOSITEIILHOUN 3aJaHus OIIK 1.4
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paboTHI
Paznen 4. @usnueckas | 1.CamocrosiTenbHOe Bompocsr quis 10/5 OIIK 1.1,
XHUMHMS TIOBEPXHOCTHBIX | MU3YyUYEHHE JIUTEPATYPhI cobecemoBaHUs OIlIK 1.4
apienuit u nucnepcubix | (ITHIT) Tloxroroka k NunuBuyanbHbie
CHCTEM. tectupoBanuto (ITHIT) 3aganusa TecToBbie
2.Brlnonnenue 3aJaHus
Pa3HOYPOBHEBBIX
3aganuil (ITHIT)
Kontposb NHnuBuayanbHbIC 4/4 OIIK 1.1,
CaMOCTOSITEIIBHOU 3aJaHus OIIK 1.4
paboTHI
KonTtpob DK3aMeH 36
Bcero 3a 6 cemectp: 52/26
HUroro: 104/52

6. Ilepeyenb y4eOHO-METOAMYECKOr0 OOeCHeYeHHUs] I CAMOCTOSATENbHON PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

1. [Ipaktukym mo ¢usnyeckoir xumuu: yueO.-meton. Ilocobue x maboparopHo-
NPaKTUYECKUM 3aHATHSAM ISl CTYJeHTOB 3 Kypca HampasieHuss mnoxarotoBku 19.03.01 —
buotexnonorus / coct.: K.C. Dnbbekbsn, O.A. dronton, E.B. benuk, [u ap.].- CtaBponons: 131-
Bo CtI'MY, 2022.- 312 c.

2. Ouznyeckas XuMus: ydeOHOE MOCOOME K MPAKTUYECKUM 3aHSATHSAM [UIsl CTYIEHTOB 2
Kypca HampasieHuss noarotoBku 19.03.01 - buorexnomorusi (mpoduns — TexHoIOTHS
nekapcTBeHHbIX mpernaparoB) Yacte 1 / coct.: K.C. Dnpbexnsn, E.B. benuk, O.A. ronwoH [u
1p.].- CraBponosb: M3a-8o CTIMY, 2016.- 106 c.

3. Ouznyeckas XuMusi: ydeOHOE MOcoOMe K MPAKTUYECKUM 3aHSATHSAM JUIsl CTYIEHTOB 3
Kypca HampasieHuss noarotoBku 19.03.01 - buorexnomorusi (mpoduns — TexHOIOTHS
nekapcTBeHHbIX mpernaparoB) Yacte 2 / coct.: K.C. Dnpbexnsn, E.B. benuk, O.A. [diomaoH [u
1p.].- CraBponosib: M3n-8o CTIMY, 2016.- 131 c.

4. dusnueckas XuUMH: ydyeOHOe MOCOOMe K MPAKTUUYECKUM 3aHATHUAM JUIsL CTYAECHTOB 3
Kypca HampasieHus mnoarotoBku 19.03.01 - buotexnomorus (mpopuns — TexHomorus
nekapcTBeHHbIX mpemnaparoB) Yacte 3 / coct.: K.C. Dnpb6exnsin, E.B. benuk, O.A. [dioaioH [u
1p.].- CraBponosib: M3n-8o CTIMY, 2016.- 136 c.

5. JIeKIMOHHBIN MaTepHall o AUCUMILUINHE «DU3nUecKast XUMUS»

6. MeTtoauyeckne peKoMEeHIaluy 0 OpraHU3alui CaMOCTOATEIbHOW paboThl CTYJICHTOB
[P U3YYCHUH TUCHUTUIMHBI « DU3udeckas XuMus»

7. OneHOYHbIe MaTePHAJIbI IJIsl IPOBeeHUS TEKYLero KOHTPOJIsSl U IPOMeKYTOYHOM
aTrecTalvy 00y4aroImuXxcs N0 JMCHUIINHE

7.1 IlepeyeHb KOMIETEHUUI € yKa3aHHeM 3TAanoB MX (OPMHMPOBAHUA B Ipolecce
0CBOEHHUs 00pa30BaTEJIbHON MPOrPaMMbl

Ko koMrniereHmu Cemectp Otan GopMUPOBaHHUS
OIIK 1.1 5,6 ITpoMexyTouHbIi
OIIK 1.4 5,6 ITpoMexyTOouHbII

7.2 Onucanue nokasareJieil 1 KpuTepueB U MKAaJ OLEHNBAHUS KOMIICTCHIHI
Komnerenuus OIIK 1.1

[Tonb3yeTcss 3akOHAMU M 3aKOHOMEPHOCTSIMM MaTeMaTH4YeCKMX U (U3MUYECKUX HAyK M HX
B3aUMOCBSI3bIO
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OuenuBaembiii  pe3ynbTar | Kpurepuu onieHMBaHuUsA [Ipouenypa oueHuBaHus
(zeckpunTopbr) Texymun IIpomexxyrounas
KOHTPOJIb aTTeCTalUsA
1. OcHoBHbl€ 3ak0HBl | DOpMynHpyeT OCHOBHbIE | TecTupoBaHUe CobecenoBanue
(GU3UYECKON XUMHH, & | 3aKOHBI (PU3UICCKOM CobGecenoBanue | [IpakTukoopueHT
TaKXe CII0COOBI MX XHUMHH, a TAK)KE CIIOCOOBI HWPOBAaHHOE
MIPUMEHEHUS TS WX TIPUMCHEHUS IS 3aJaHue
perieHus pEIICHUS] TEOPETUYECKUX
TEOPETHYCCKUX U Y TIPUKJIAAHBIX 33]1a4
MPUKJIAHBIX 33]1a4;
= 2. OCHOBEI OnuCBIBaET OCHOBEI TectupoBanue Co0OecenoBanue
S | XMMHYECKOM XUMHYECKON KUHETHKHU, CobecenoBanne | [IpakTukoopueHT
® | KMHETUKH, BKIIIOYast BKJIFOYasi OCHOBHEIE HMPOBAaHHOE
OCHOBHEIC MaTeMaTUYCCKHC 3aJ]JaHue
MaTeMaTUYECKHE COOTHOILIEHUS
COOTHOILICHUS (dhopMaIbHOW KUHETHUKU U
dbopmanbHON MEXaHU3Mbl XUMUYECKHX
KHHETUKH U peakuui
MeXaHU3MBI
XUMHYECKUX PEAKIUN;
1. CaMOCTOSTEIBLHO CaMOCTOSTEIIEHO CobecenmoBanne | CobecenoBaHue
dbopmynupoBath bopMynupyer 3agauy [TpakTrKOOpHEHT
3amaqy (QU3HKO- (UBUKO-XUMHUYECKOTO HWPOBAHHOE
XHUMHUYECKOTO HCCIIEN0BaHUA B 3aJaHue
HCCIICAOBAaHUS B XHMUYECKHX CHCTEMax
L | Xumiraeckux
8 | cucremax;,
§ 2. ITonb3ysch [Tonb3ysice monyuenusiMu | CobecenoBanue | CobecenoBanue
MOJTY4YeHHBIMHU 3HAHUSIMU, BEIOUpaAET [TpakTKoOpUeHT
3HAHUSIMU, YMETh ONTUMAaJbHBIE ITYTH U MPOBAaHHOE
BBIOMPATH METO/IbI PEIICHUS 3aJJaHue
ONTUMAaJIbHBIE YT U | TOCTaBJIEHHBIX 3a]1a4
METO/Ibl PEIICHUS
MOCTaBICHHBIX 3a/a4;
1. OcHoBaMmu Brnaneer HaBBIKaMHU Brinonnenue CobecenoBanue
XHUMUYECKOU pacuera TeIIOBbIX uHauBHUyallbHO | [IpakTukoopueHT
TEPMOJIMHAMUKHU U 3 (PEKTOB XUMUIECKUX r'o 3aJaHus HUPOBAHHOE
TEPMOXHUMUH; peakuuit 3aJ]laHue
2. OCHOBHBIMHA
TEOpPUsAMH PacTBOPOB; | Biageer HaBbIKaMu CobecenoBanue
OTIpeIeTICHUSI KPUTEPUEB [TpakTrKoOpUeHT
CaMONPOU3BOJIBHOTO MPOBAaHHOE
MPOTEKAHUS XUMUIECKUX 3aJJaHue
= peakuui
S Bianeer HaBeIKAMU Brimonaenue CoOecenoBanue
E MPUTOTOBJIEHUSI PACTBOPOB | MHAUBUIYaAIbHO | [IpakTukoOpueHT
= Pa3TUYHON KOHIICHTPAIIMHA | TO 3a/IaHHS HWPOBAHHOE
§ W MX UCIIOJIb30BaHUS B 3aJJaHue
= (bU3UKO-XUMHUYECKOM
A aHaJIu3e
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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 ¥ 3AKOHOMEPHOCTSIMU XUMHYECKUX U OMOJIOTHYECKUX HAYK U UX

B3aHMOCBS3bIO
OuenuBaembiii  pe3ynbTaT | Kpurepuu onieHMBaHUsA [Ipouenypa oueHuBaHUsA
(zeckpunTopbr) Texymmun [Ipomexyrouna
KOHTPOJIb s
aTTecTanus
1. OcHOBBI DopMyIHpPYET OCHOBBI TectupoBanue CobecenoBanue
TOMOTEHHOTO H TOMOTEHHOTO H [IpakTukoopueH
reTepOreHHOro reTepOreHHOro KaTajinsa, TUPOBaHHOE
KaTaJn3a, BKI0Yast BKJTIOYasi COBPEMEHHBIE 3aJjaHKe
COBPEMEHHBIE TEOPUU | TEOPUU KAaTATUTHUECKUX
KaTaJIMTHIECKUX peaKiuii ¥ MpoOIIeMBI,
§ peakuuii 1 npodiieMsbl, | CYIIECTBYIOIUE B 3TOH
& | CYLIECTBYIONIKE B obnactu
3TOM 00J1acTH;
2. OcHOBBI JleMoHCTpHUpYeT 3HaHUS TectupoBanue CobecenoBanue
AIIEKTPOXUMUH. OCHOB 3JICKTPOXUMHH U CobecenoBanne [IpakTukoopuen
paBHOBECHIA B pacTBOpax TUPOBaHHOE
DIIEKTPOJIUTOB 3aJ1aHue
1. ITpoBoaUTH [TpoBoaut husuxo- 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
METOJI0B U NpudopoB | mpudopoB DXMA
- DOXMA,;

8 | 2. IlpoBoauTh [TpoBouT pusHKO- ColecenoBanue CobecenoBanue
; (U3UKO-XMMHYECKHE | XUMHYECKUE PaCUEeThl [IpakTukoopuen
pacuersr; TUPOBAaHHOE

3aJaHKe
3. AHanu3upoBaTh Anammsupyet pesynbrathl | CobecenoBanue CobecenoBanue
pe3yabTaThl GU3UKO- | (PU3UKO-XUMHUYECKUX [IpakTuxkoopuen
XUMHAYECKHX UCCIICIOBAaHU TUPOBaHHOE
UCCIIeI0BaHUN 3aJaHue
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B XMMHYECKOM
71a00paTOPUH.

Bna)leeT HAaBBIKOM

B XUMHYECKON
JabopaTopun

1. OcHoBamu azoBbIX | Brageet meTomamu Brimonnenune CobecenoBanue
A XUMHYECKUX aHaynm3a u 00paboTKU uHauBUayanbHOT | [IpakTukoopuen
PaBHOBECHIA, ($ha30BBIX AMArpaMM OJHO-, | O 3aJTaHHS THPOBAHHOE
JBYX- H 3aJlaHue
TPEXKOMITOHEHTHBIX
CHCTEM
Bnaneet anroputmMom CobecenoBanue
HCCJIEIOBAHUS BIIMSIHUS [IpakTukoopuex
BHEIIIHUX TTapaMeTPOB Ha THPOBAHHOE
CMCIICHUE XUMHYECKOTO 3aJlaHue
paBHOBECHUS
2. OcHOBaMH Bmaneer nHaBpIkaMu Brinonaenue CoOecenoBanue
XHUMHYECKOU COIIOCTaBJICHUS uHauBHyalIbHOT | [IpakTukoOpHeH
KMHETHKHU U KaTajln3a; | KUHETHYECKHUX 0 3aJaHUs TUPOBAHHOE
rapamMeTpOB MPOTCKAHUS 3aJJaHue
XUMHUYECKUX PEAKIINI
Bnageer HaBBIKAMHU CobecenoBanne
MPOBEACHUS W  aHalK3a [IpakTukoopuex
KaTAINTHYECKUX H THPOBAHHOE
aBTOKATAJIUTUYCCKUX 3aJJaHue
peaxkiuu
3. Meromamu JemoHCcTpupyeT  HaBbIK | BelmonHeHue CobecenoBanue
OKa3aHMs TIEPBOM OKa3zaHus pasnuuHbIX | MHAUBUAYaIbHOT | [IpakTrKoopueH
MOMOIIU TIPH BUJIOB TI€PBOM IOMOIIH | O 33JaHUS TUPOBAHHOE
HECYACTHBIX CJIy4asX | IPH HECYACTHBIX CIydasix 3aJjaHue

Onucanue MIKaJ ONCeHUBAHUA
B pamkax OamibHO-pEeUTHHIOBOM CHCTEMBI YCIIEBAEMOCTb CTYJIEHTOB IO KaXKIOU

JUCLHUIIIMHE OLICHMBACTCS B XOJI€ TEKYIIEr0 KOHTPOIS M IIPOMEKYTOYHOM aTTECTallUH.
MakcrMaabHO BO3MOXHBIM Oajul 32 TEKYIIMH KOHTpPOJIb YCTaHABIMBAETCS PaBHBIM 5 OaJuIoB.
Peiitunrosslif 6amn 3a paboTy B ceMecTpe pOpMHpYeETCsl Kak cpefiHee apu(MeTHUECcKoe 3a BCe
BUJbl paboT oOydarommxcs, MPEJyCMOTPEHHBIX pabouell mporpaMmon  JUCHMILIUHBL
PelitunroBeiif 6amn 3a sk3aMeH (opMupyercs M3 CIEIYIOLUIMX COCTABJISIOLUIMX: OLEHKH 32
TECTUPOBAaHUE; OILIEHKa IPAaKTUYECKUX HABBIKOB M  YMEHHUH; coOeceloBaHUE IO
HK3aMEHALMOHHBIM BOIIPOCAM.

PeliTunroBslil 6as, BHICTaBISIEMbIN CTYJIEHTY, (PUKCUPYETCS B CIIEIMAIbHON BEIOMOCTH U
JIOBOIUTCS 10 CBEICHUSA CTYIEHTOB.

IIkana nepecyera 0a/JI0B 110 JTUCHHILIMHE IPH IPOMEKYTOYHOM (popme
aTTecTAlMHU MO AUCHUILVIMHE — 3a4eT

bamn Onenka YpoBeHb chOpMUPOBAaHHOCTH
KOMITETCHITUH
ot 4,5 10 5,0 «3a4YTEHOY Bricokuii
or 3,5 104,44 «3auTEHO» Cpennuit
orT 2,5 no 3,4 «3a4TCHO» [Toporosbiii
MeHee 2,5 «HE 3aUYTECHO» MuHnMaTbHBIN
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IIIkana nmepecyera 0aJUI0B IO JMCHUILIMHE NPH NMPOMEXYTOYHOH dopMe aTTecTaliiy IO
AUCHHUILINHE JK3aMeH

bann Oyenka Yposenw
cgpopmuposannocmu
KOMHnemenHyuu
ot 4,5 10 5,0 «OTIIMYHOY Bricokuii
oT 3,5 no 4,4 «XOpOIIO» Cpennuit
ot 2,5 no 3,4 «YAOBJIETBOPUTEIBHO» [Toporosblit
MeHee 2,5 «HEYAOBJIETBOPUTEIHLHOY MuHuMabHbBIN

OneHka «OTJMYHO» BBICTABISIETCS 00ydaroLeMycs,, TJIyOOKO M NMPOYHO YCBOUBLIEMY
IIPOrpaMMHBIM MaTepHall, HCUEPIIBIBAIOLIE, IT0CIEI0BATENBbHO, IPAMOTHO U JIOTUYECKU CTPOITHO
€ro M3JararplieMy, B OTBETE KOTOPOIO TECHO YBA3BIBAIOTCA Teopusa ¢ IpakTukoi. IIpm stom
oOydaromuiics He 3aTpyJHSeTCsl C OTBETOM IpU BHUJJIOM3MEHEHUHU 3a/laHus, CBOOOJHO
CIPABJIETCS € 3aJadaMM, BOIIPOCAMU M JIPYIMMM BUIAMM IPUMEHEHUS 3HAHWM, I1OKa3bIBAacT
3HAKOMCTBO C MOHOTpaQMueCKON JTUTEpaTypO, IPaBUIbHO 0OOCHOBBIBAET NPUHSATHIC PEILICHUS,
BJIaJIeeT Pa3HOCTOPOHHUMHU HaBbIKAMU M IIPUEMaMH BBIIIOJIHEHUS IPAKTUUECKUX paloT.

OreHKa «XOpoOIIO» BBICTABIISACTCS O0YyYaromEeMycs, TBEPJO 3HAIOIIEMY MPOrPaMMHBIN
MaTepuai, FpaMOTHO U 110 CYLIECTBY €ro U3JIaralouieMy, KOTOpPBI HE JOIYCKAET CYIECTBEHHBIX
HETOYHOCTEH B OTBETE, NPABUIbHO MPUMEHSET TEOPETUUYECKHE IOJOKEHUS IpPU PEIICHUU
OPaKTUYeCKUX paboT M 3ajgad, BIaAeeT HEOOXOAMMBIMM HaBBIKAMH U INPUEMAMU HX
BBITIOJTHEHMSL.

O1eHKa «yA0BJIEeTBOPUTEIbHO» BBICTABISIETCA 00yJaroLIeMycCsl, KOTOPBI UMEET 3HaHUS
TOJIKO OCHOBHOIO MaTrepuaja, HO HE YCBOWJI €ro Jerajei, JJONyCKaeT HETOYHOCTH,
HEI0CTaTOYHO NpaBUiIbHbIE (DOPMYTUPOBKU, HAPYIIEHUS IOCIEIOBATEIBHOCTH H3JI0XKEHUA
[IPOrPaMMHOr0 MaTepHralla U UCHbITHIBAET TPYAHOCTH B BBIIOJIHEHUN IPAKTUUECKUX HABBIKOB.

O1neHka «HeyIOBJIETBOPUTEJIBbHO» BBICTABIIAETCS O0yYaroleMycs, KOTOPbIil HE 3HaeT
3HAUUTENBHON YacTH MPOTrPaMMHOIO MaTepHualla, JOMYyCKaeT OMIMOKH, HEYBEPEHHO BBIIOJHSET
WIN HE BBIMOIHAET MPAaKTHUECKUue paboThl.

Hepeqenb NMPaAKTUIECCKHUX HABBIKOB:

1. Bnaneer HaBbIKaMH NPUTOTOBJIEHUS! PACTBOPOB PA3IMYHON KOHIIEHTPALUU U UX
MCIIOJIb30BaHUs B (PU3UKO-XMMHYECKOM aHalln3e

2. Biageer HaBBIKaMU OIpe/ENEHHS KOJTUTaTUBHBIX CBOMCTB PaCTBOPOB JIEKTPOIUTOB U
HERJIEKTPOJIUTOB U UX UCIIOJIb30BAHUS JUIsl aHaIN3a OMOXUMHUYECKUX CUCTEM

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

4. Bnajeer alrOPUTMOM HCCIICOBAaHUS BIUSHUS BHEIIHUX ITapaMETPOB HA CMEILIEHHE
XUMHYECKOT'O PABHOBECHUS

5. Bnaneer HaBBIKAMHU COMOCTABJIEHUS! KWHETUYECKHUX ITapaMeTPOB MPOTEKaHUs
XUMUYECKHUX PeaKni

6. Biageer HaBbIKaMU TPOBEJEHHS M aHAIM3a KATATUTHUECKUX M aBTOKATAIUTHUECKUX
peakuui

7. JleMOHCTpUpYeT HaBbIK OKa3aHHs Pa3IMYHBIX BHJIOB MEPBOW MOMOIIM MPHU HECUACTHBIX
CIIy4asiX B XMMHUYECKOH JJabopaTopuu

7.3 TunoBble KOHTPOJbHbIE 32/IaHUSI MJIM MHbIE MATepPHAJIbl, HEOOXOAUMBbIE /JIs
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB MU (MJIH) ONBITA JESITEJIbHOCTH, XapaKTepPH3YHIIUX
Tanbl GOPpMUPOBAHKMS KOMIIETEHUMH B Ipoliecce 0CBOCHUs 00pa30BaTeIbLHON POrpaMMBbl
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Bomnpoce! 1J1s1 NpoBepKH YPOBHS TeOPETHYECKOH MOATOTOBKH 00y4Yaroerocs:

CoNoA~WNE

16.
17.
18.

19.
20.
21.
22.

23.

24.
25.

26.
217.
28.
29.

31.
32.
33.
34.

35.
36.
37.

38.
39.
40.

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

JIByXKOMIIOHEHTHBIE CUCTEMBI. BU/IbI TMarpaMm COCTOSHUS.

Kpussie oxnaxaenus. [Toctpoenne auarpamm coctosinus. Mx ananus.

| 3axon KonoBanosa. [leperonka, pekTuukanus.

Il 3axon KonoBanoBa. A3e0TporHbIe pacTBOPHI.

TpexKOMIOHEHTHBIE CUCTEMBI. METO/bl ONPEIETICHUS COCTaBa TPEXKOMIIOHEHTHBIX CUCTEM.
O6beMHas aAuarpaMma COCTOSIHUS TPEXKOMIIOHEHTHBIX cucTeM. M30TepMuyeckoe cedeHue.
3aKoH pacnpeaeneHusi. JKCTPaKIUs.

OCHOBHOHM TOCTYJIaT XUMHYECKOM KUHETUKU. DU3HMYECKUI CMBICI KOHCTAaHThI CKOPOCTHU
XAMHYECKON PEAKIUU.

. Kunernueckas knaccupukanus XMuMHUUECKUX PEeaKkLni.
11.
12.
13.
14.
15.

IIpocTsle U CIOXKHBIE pEaKIUK.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIMK OT TeMIepaTrypsl. Y paBHenue Bant - ['odda.
doroxuMuyeckue U LenHple peakuuu. KBanTosbiii Beixoa. CTaauu LEMHBIX IPOLECCOB.
Teopus aktuBHOrO KomIiekca. IlonsaTre 00 sHEpruu aKTUBALIUY.

Teopuss aKTUBHBIX CTOJIKHOBEHUH. OQQEKTUBHBIA W T'C€OMETPUYECKUN  JIHAMETPHI
cTankuBaromxcs yactull. Crepuueckuit Gpaxrop.

Knaccugukanus kaTaTuTHYecKuX mpoieccoB. Teopuu karasmsa.

XUMUYECKHUE U INEKTPOXUMHUYECKUE TIPOLIECCHI.

Teopust snexrponuTnueckoil aucconmauuu Appenuyca. Ee Hemocratku. CreneHb
nucconuanuu. M3otonndeckuit ko3 HuimeHr.

Teopus Jlebast — XIOKKest ISl CHITbHBIX JJIEKTPOJIUTOB.

3akoH pa3BeneHus OcTBaibia.

Bydepnsie pacTBopsl. Mexanusm aeiicTBusi 0ypepHbIX pacTBOPOB.

Bungel  2eKTpONpPOBOIHOCTH  JIEKTPOJUTOB. MX 3aBUCMMOCTB OT pa3BelNeHUS H
TEMIEPATYPHI.

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

3aKoHBI 2JIEKTpoau3a. Beixox 1o Toky.

Mexanu3m 00pa3oBaHusl M CTPOEHUE JBOMHOrO 3yeKTpuyeckoro ciod. lloreHnuanbl
pa3ian4HbIX ekTponoB. @opmyna HepHera.

[NanipbBaHMYECKHE M KOHIIEHTPAIIMOHHBIE DJIEMEHTHI, UX Kiaccudukanus. Pacuer 3/1C.
TepMonnHaMuKa raJlbBaHUUECKHUX 3JIEMEHTOB.

Knaccudukanus qucrepcHbIX CUCTEM.

MoJteKynspHO-KUHETUYECKNE CBOMCTBA KOJUIOUHBIX CUCTEM.

CenumeHTanmoHHoe paBHoBecue. [loHsATHE O CeAMMEHTAllMOHHOW M  arperaTUBHOM
YCTONYUBOCTH.

OnTHyeckre CBONCTBA KOJIJIOUIOB.

[ToBepXHOCTHBIE SIBICHUS U aAcOpOLIUs.

MeTo/1bI U3MEpPEHNUSI TOBEPXHOCTHOTO HATSYKEHUSI.

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

[Tpasuiio TpayoGe.

CmaumnBaHMe TBEPAOTrO Teja KUAKOCThIO. ['napodunsubie U ruipodoOHbIe TBEpbIE TENA.
AncopO1usi paCTBOPEHHBIX BEIIECTB Ha TBEPJON MOBEPXHOCTU. MoJeKysipHas afacopOius.
Teopus Jlenrmropa.

DONEeKTPOKUHETUYECKHE CBOWCTBA KOJUIOMHBIX CUCTEM.

CtpoeHnue 1BOIHOIO 3JIEKTPUUECKOTO CIIOS.

CrpoeHune MULIEIUIBI.
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41. OnpeneneHue HIIEKTPOKMHETUYECKOTO TMOTCHIMANa M3 HW3MEpeHUi »3nekrpodopesa u
3JIEKTPOOCMOca.

42. Metoapl TONYYCHHUS] KOJUIOMTHBIX CHCTEM: a) METOAbl JHCIEPrHUpOBaHus; 0)
KOHJICHCALIMOHHBIE METO/IbI; B) XMMHUYECKHE METO/Ibl KOHJCHCALIUU; I') METO/I MEeNTH3AIUH.

43. MeToabl OYMCTKH KOJUTOMIHBIX CHCTEM.

44. O6mue npencraBieHUus 00 yCTOMYUBOCTH U KOATYJISIIIUN KOJIJIOMJAHBIX CHCTEM.

45. DNeKTpOoNUTHAS KOATyJIsALHUsL.

46. 3anuTa KOJUIOUTHBIX CUCTEM OT KOAryJIsIIHH.

47. CpoiicTBa pacTBOPOB BBICOKOMOJIEKYJSIPHBIX coequHeHuil (Oenku). M3o3mexTpuueckoe
COCTOsIHUE pacTBOpa Oenka. M3031eKkTpruiecKkue TUIbI OeNKOB.

48. TUKCOTpPONHS U CHHEPE3HC.

7.4 Mertoauyeckue MAaTepUAJIbl, OMpeeJsdlOlie NPoueaIypbl OIEHUBAHUS 3HAHWM,
YMeHHil, HABbIKOB U (WIH) ONbITA JAeATEJbHOCTH, XAPAKTEPHU3YIOIIMX ITANbI
(opMupoBaHus KOMIETEHIH A

OnenuBanue cHOPMHUPOBAHHOCTH KOMIICTCHIIMK OCYIIECTBISETCS HAa JK3aMEHE B XOJe
MIPOMEXKYTOUHOM aTTecTanuu. B 3K3aMeHalMOHHBIN OWJIET BKIIIOYAIOTCS TPU TEOPETHUECKHX
BOIIPOCA U 33/IaHKE JIJISl IPOBEPKH YMEHUsI O0yUJaIOIIUMUCS TPUMEHSITh TEOPETUUECKUE 3HAHUS
JUISL pEIICHUS MMPAKTHYECKUX U MPOPECCHOHATBPHO OPUEHTHPOBAHHBIX 3a7a4.

Kaxxnprii sK3aMeHAIIMOHHBIA BOMPOC W 3aJaHUE OLIEHMBACTCS MO MNATUOAUIBHOW IIIKaje.
DK3aMeHaIlMOHHbIE OUJIETHI YTBEPKIAIOTCS Ha 3aCeAaHUU Kadeaphl.

ITopsimoK BBICTABIICHHMSI OLICHOK 32 DK3aMEH.

Orenka 3a sk3ameH (D) onpeaenseTcs Kak cpeHeapruPpMeTHUIeCKOe CYMMbI OTBETOB Ha BCE
BOTIPOCHI U 33J[aHMsI, YKA3aHHBIC B 9K3aMEHAI[MOHHOM OWJIeTe, C IIOMOIIBI0 (hOPMYITHI:

Bl+ 82+ B3+ p

2 ;
rae Bl B2, B3- ouenka 3a 1, 2, 3 sonpoc Gunera;
I — olleHKa 18 NPAKTHHECKOE T1aHHe,

Hrorosas  oueHka 0o gdconniide (M) BECTARISETCH ¢ y4ETOM  PeliTHHrOBOTO
fanna, NoIyHeHHOrS NPH OCBOSHHI THCUHILTHHEL
I+ F
H= ;
2
e P - pefTHHroBsii Gann no JHCUHILTHHE;
D — DUEHEKD 38 TKIAMEH.

HroroBass oli€HKa MO IUCLHUILIMHE (I/I) OMPEACIICTCA B COOTBCTCTBUU C TIpaBHIIaMU
MaTEeMaTUYECKOr0 OKPYIJICHUS, IMEePecUeT B OIEHKY MO S5-0ayUIbHOW IIKalie OCYIIECTBIISCTCS B
COOTBETCTBUM CO IIKAJIOH nepecyera 0aJuIoB MO JAUCHUIIIIMHE TIpU HpOMe)KYTOqHOﬁ aTTeCTalnuu
B (hopMe FK3aMeHa.

8. YueOHO-MeTOAMUYECKOE 00ecIeYeHre TN CIUIIIHHbI
8.1 OcHoBHas iMTEpPaTYypa

IleuatHble M3HaHUA 9J'ICKTpOHHBIe HU3aaHusd

1.benseB A. I1. ®usnueckas u 1. Epmos, 1O. A. Komonanas xumus. @uznueckas
KOJTOUAHAs XUMUsL. [IpakTUKyM | XMMHS AUCTIEPCHBIX CUCTEM : y4eO. JUIsl CTYICHTOB
00pabOTKM IKCIEPUMEHTAIBHBIX | YUpeKJIeHUH BhIcI. Tpod. 0OpazoBaHus, 00ydaronuxcs mno

pe3ynbTaToB : yuel. mocobue / cneruansHocT 060301. 65 "dapmarusa" o TUCIUTUINHE
benses A. I1. - M. : IDOTAP- "®wu3. u xomwoun. xumus" / Epmos 0. A. - Mockga :
Menmma, 2015. - 112 c. : u. I'DOTAP-Menaua, 2014. - 352 ¢. - ISBN 978-5-9704-2860-

3. - Texcr : anextponHsit / DBC "KoncymnpranT cryneHra”
: [caiiT]. - Pesxum moctyna: mo moamucke URL :
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https://www.studentlibrary.ru/book/ISBN9785970428603.h
tml

8.2 /lonosiHuTE/ILHAS JIUTEPATYPaA

[leyaTHble u3ganus DNeKTpOHHBIC U3AaHUS
1. benses, A. I1. ®uszuueckas 1. ®usuueckas U KOUIOUAHAS XUMUS [ DICKTPOHHBIN
u KoJmonaHas xumus [Teker] : pecypc]: yueonuk / bensieB A.I1., Kyuyk B.U.,
yueb. ans cryn. By3oB / A. I1 EBcrparoBa K.U. u np. ; nox pen. A.Il. bensesa.
bensies, B. 1. Kyuyk ; mox pe. M. : I50TAP-Menua, 2010. - 704 c.: ni1. — Pexxum
A.1I. bensesa. - 2-¢ u3n., JIOCTyTA: 10 MOAIMCKE
nepepad. u gom. - M. : TDOTAP- http://www.studentlibrary.ru/book/ISBN97859704
Menua, 2012. — 752 c. 14415.html
2. Ceprees, B. H. Kypc 2. duswmyeckas U KOJUIOUIHAs XUMUs. PyKoBOACTBO K
KOJUIOUTHOM XUMMHU JUIS MIPaKTUYECKUM 3aHATHIM [ DJIEKTPOHHBIHN pecypc]:
MEIULMHCKUX BY30B [ TeKkcT] : yuebHoe nocobue / mox pen. A. I1. bensesa 2012. -
yue0. mocobue st By30B / B. H. 320 c.: wi. — PexxuM goctyma: 1mo mojmnucKe
Ceprees. - M. : MUA, 2012. - http://www.studentlibrary.ru/book/ISBN97859704
176 c. 22076.html

3. Epmos, 0. A. Komnonanas xumust. ®uzndeckas
XUMHUS IUCIIEPCHBIX CUCTEM [ DJIEKTPOHHBII
pecypc]: yueOnuk / FO. A. Epmios. - M. :
I'D0TAP-Menua, 2013. - 352 ¢. — Pexxum
JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN97859704
24285.html

4., dusnueckas U KOJUIOUIHAS XUMHUS. 3aJa4HUK
[DnexkTpoHHBIH pecypc]: yuel. mocobue Asis By30B
/ A.I1. benses, A. C. UyxHo, JI. A. baxonauna, B.
B. I'pumun ; nox pex. A. I1. bensiesa. - M. :
I'D0TAP-Menuna, 2014. - 288 c. : ui1. — Pexxum
JIOCTYTIA: 110 MOJANKCKE
http://www.studentlibrary.ru/book/ISBN97859704
28443.html

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

1. [Toptan «Ob6pazoBanue» [ DNEKTPOHHBIN pecypc]. — Pexum gocryna:
http://www.humanities.edu.ru.

2. ®enepanbubiii mopTan «Poccuiickoe oOpazoBanue» [ IIeKTpoHHBIN pecype]. — Pexum
noctyna: http://www.edu.ru.

3. ®enepanbHoe XpaHwuine «EanHas KoJuteKus HPPOBBIX 00pa30BaTEIBHBIX PECYPCOBY
[DnexTpoHHBIH pecypc]. — Pexum moctyna: http://school-collection.edu.ru u mp.

4. http://filam.ru/view_cat.php?cat=11 — caiitT mo KCE

5. Caiit HayyHO-TIonyJsipHOTO >KypHaina no KCE[DnexkTpoHHsIii pecypc]. — Pexxum gocrtymna:
http://www.limm.mgimo.ru/science/links.html —

6. Hayunsrii xxypHan «Nature» [D1ekTpoHHbIH pecypc]. — Pexum qoctyna: www.nature.com/ —
7. Hayuno-nonymsipHbIil )xypHan «Hayka u )u3Hb» [ DneKTpoHHBIHN pecypc]. — Pexxum nocryma:
nauka.relis.ru/rubriki.htm —
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http://www.studentlibrary.ru/book/ISBN9785970414415.html
http://www.studentlibrary.ru/book/ISBN9785970414415.html
http://www.studentlibrary.ru/book/ISBN9785970422076.html
http://www.studentlibrary.ru/book/ISBN9785970422076.html
http://www.studentlibrary.ru/book/ISBN9785970424285.html
http://www.studentlibrary.ru/book/ISBN9785970424285.html
http://www.studentlibrary.ru/book/ISBN9785970428443.html
http://www.studentlibrary.ru/book/ISBN9785970428443.html

8. UnTepHet-pecype «Ycnexu Ouznueckux Hayk» [DnexkTponHslii pecypc]. — Pexxum noctymna:
ufn.ioc.ac.ru/ufn.html -

9. http://www.biblioclub.ru D5C «YHuBepcuterckas OMOIMOTEKA OHIIANH»
10.www.e.lanbook.com DBC UsparensctBa «JIAHDb»

10. JIneH3uoHHOE ¥ CBOOOIHO PACIPOCTPaHsieMoOe IIPOrPaMMHOe o0ecrieyeHne

HaumenoBanue Jorosop
CepBuC MPOBEPKH YHUKAJIIBHOCTH TEKCTA Jorosop Ne 149/3K ot 24.07.2023
ITnardopma Buneokonbepenimii Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: Yuusepcurer [Ipod Horosop No 27 ot 30.04.2014
kaspersky endpoint security Jorosop Ne 179/3K ot 18.08.2023
Apxusarop 7-zZip becrniaTHbii
Adobe Acrobat Reader DC becruiatHblii
Astra Linux Common Edition Jorosop Ne 199/9T ot 12.09.2023
1C: DnextponHoe oOyuenue. Koproparusueiii | JloroBop Ne 78/3T ot 06.06.2022
YHUBEPCUTET
1C: DnextponHoe oOyuenue. Be6-kabuner Horosop Ne 78/3T ot 06.06.2022
IIpenojanaTesis U CTyACHTa
Koncynprant [LIimoc Jlorosop Ne 318/9T ot 09.01.2023

11. Onucanne MaTepUaAJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOI1 115l OCYyIIeCTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

11.1 IlomemieHus1 AJ1sl IPOBe/ieHUs] Y4eOHBIX 3aHATHH

ITomemieHuss A NpoBENCHMs YUEOHBIX 3aHATHHA, COOTBETCTBYIOUIME JEHCTBYIOIIUM
IIPOTUBOMNOXAPHBIM MPAaBUIIAM U HOPMaM.

11.2 Texuuyeckue cpeacTBa 00y4eHuUs

Jlig peanuzanuy JUCUMILIMHBI HCIIOJIB3YIOTCS CIIEAYIOIINE TEXHUYECKUE CPECTBA:

- TEXHUYECKUE CPeJICTBa Nepeaayr yueOHol nHpopManun — NpoeKIMOHHas annaparypa
HIMPOKOTO Ha3HAUEHUS;

- TEXHUYECKUE CPENICTBA KOHTPOJIS 3HAHUM — KOMIIBIOTEPHBIE IIPOIPaMMBI B ITOJCUCTEME
Moodle LMS, npumensitoinuecs Ajsi IpoBeIeHHs TEKYILEro KOHTPOJIS 3HAHUH 00Y4YaroIIuXcs;

- obopynoBaHue: Ha0OpPbl XUMUYECKOH TOCY/Ibl; PEAKTUBBI; TEPMOMETPHI; HOHOMEpHI-pH-
METpBI; KOHJYKTOMETD; CTaJIarMOMETPBI; BHUCKO3HMETPBHI; MHUKPOCKOTIBI;
(OTO3IEKTPOKOIOPUMETP; CIEKTPO(POTOMETP; aHATUTUYECKHUE BECHI; TEPMOCTAT; CYIIMIbHBIN
mkad; IeNUTeIbHbIe BOPOHKH; OIOPETKU JUIsl TUTPOBAHMS; NIEPEMEIINBAIOIIEE YCTPOHCTBO IS
HKCTPAarvupoBaHUs; YyCTAHOBKA MOPU30HTAIIBHOTO U BEPTUKAIBLHOIO 3JEKTpodopesa; MarHUTHBIE
MEIIAJIKW; HarpeBaTelb NPoOUPOK; LIEHTPUPYTH.

[TomereHus: OCHaIIEHBI KOMIIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO TIOJKIIIOYEHHS K CETH
WuTepHeT n obecriedeHneM JoCTyna B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpEayY
YHHMBEPCUTETA.

11.3 IlomenieHus1 A1l CAMOCTOSITEILHON PadoThI

IlomemnieHuss ocHaIIEHbl KOMIBIOTEPHONH TEXHMKON C BO3MOXHOCTBIO MOJKIIOYEHMS K
cetu VHTepHEeT M obecrieyeHus 10CTyNa B JIEKTPOHHYIO HMH(OPMAalMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA.
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PaGouas mporpamma nucuurinHbl «DU3HUECKast XUMES)

Pa3paborana:
Hom1. xadenps! odmen n
OMOJIOTMUECKOM XUMHUH, K.X.H. Hroaton O.A..

OOcyxeHa:

Ha 3acenanuu Kadeapsl odmen n

OHOJIOTNYECKON XMMHHU,

3aB. Kadeapoi OnwoexbsH K.C.

CormnacoBana u PCKOMCH/I0BaHAa K UCIIOJIb30BAHHIO B 06pa3OBaTeHBHOM Iponecce s

oOyuaromuxcs 1no HanpasiaeHuto noArotoBku 19.03.01 buorexnonorus 2024 rona Habopa

3a04HOM opMbl oOyuenus. [Lman ogoopen Yuensim coBetom CTIMY 29 mast 2024, mpoTOKOI
Nel0.

Pyxosonurens OIIOII BO Yypunosa T.M.

Jekan daxynbpTeTa ryMaHUTAPHOTO
1 MEJUKO-OMOJIOTHYECKOT0 00pa30BaHUs ®denpxo H.A.
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