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PaGowas mporpamma muctuiuimael «KostonaHas xumms» 1i1d 00ydaromuXcs IO
creruanpHocT 04.05.01 dyHnaMeHTanbHas U NPUKIAJHAS XUMHA, COCTaBJICHA Ha OCHOBAaHUH
®enepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTeNBHOrO CTaHAApTa BBHICIIETO OOpa3sOBaHUA —
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YTBEPXKIECHHOTO Mpuka3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®eneparmu oT
13mong 2017 r. Ne 652 (¢ w3m. m jpom.), [lopsnka opraHuWsanuu M OCYIIECTBICHH
00pa3oBaTeNbHOM AESITENFHOCTH MO0 00pa3oBaTeNbHBIM [IPOrpaMMaM BBICIIEr0 0Opa3OBaHUs —
mporpaMMaMm OakamraBpwara, IporpaMMaM —CIHENHMalIWTeTa, IPOrpaMMaM  MAarucTpaTypel,
YTBEPXKIEHHOTO TpuKa3oM MuUHHCTepCTBA HayKH M BhIcIiero obpasoBaHus Poccmiickoi
®enepanun ot 06 ampens 2021 r. Ne 245 (¢ u3M. ¥ J011.), B COOTBETCTBUH C yYEOHBIM IITIaHOM,
yrBepkaeHHBIM YueHbM coBeToM @I'BOY BO «JlorI Y» mist Habopa 2024 rona.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeGoBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMMyTCTBYIONIUE JUCHUILUIMHBI, HA KOTOPBIX OCHOBBIBAECTCS U3YyUECHHUE JAHHOM:

JUCLUIUIMHBL TpOorpaMmbl crienpanurera: Heopranudeckas XuMmus, AHaJIUTHYECKas
xumus, Opraandeckast Xxumus, Matematuka, ®usnka, @uznueckas xumus 1 Mabopmaruka.

1.2.  JIMcuMIUIMHBI, KypCcOBbIe PabOThl U MPAKTHKH, IJISI KOTOPBIX OCBOCHHE JaHHOU
JTUCIUTITMHBI HEOOXO0IMMO KaK TPe/IIIECTBYIOMIEE:

BricokoMonekysipable  coenuHeHus, Ilomumepnble  xomnosutel, IIpuknagnas
KOJUTOWHASI XUMUs, XUMHU4YecKasi TexHoorusi, Knaetnka u tepMoarHaMuKa (pepMEHTATHBHBIX
npoiieccoB, MeToapl pa3jiesieHuss U KOHUEHTPUPOBAHMS B XUMHUYECKOM aHanuze, MeTojsl
aHaJgu3a TPHUPOIHBIX M TMPOMBIIIJIEHHBIX 00BEKTOB, [IpoW3BOACTBEHHAs MpaKTHUKAa: HAYYHO-
uccienoBarensckas pabota, [IponsBocTBEHHAS IPAKTHKA: TEXHOJIOTHYECKASI.

2. OIMMCAHUE JMCHUITIMHBI

2.1.  OOmas xapakTepuCTHKa

HanmenoBanue nokazarens 3HavyeHHe noKa3aresis
HazBanue oO6pa3oBareiabHOI porpaMmbl 04.05.01 dynnameHTanbHAas U MPUKIAIHAS
xumus (IIporpamma crienmanureTa)
[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.b.26 Konnougnas xumus
y4eOHBIM MJIAHOM
YacTs 00pa3oBaTenbHON TPOrPAMMBI bazoBas yacTp
KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 4 /144

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

o OO0I111ee KOJIMYECTBO YacOB
I
®opma 21 3 CaMOCTOSI-
> | & | gekuu- | jmabopa- | mpakTH- - dopma
00yueHus 2 3 TEIBHOM BCETO
S8 | OHHBIX | TOPHBIX | YECKHUX KOHTPOJIS
pabotei+K
Ounas 3 6 34 51 — 59 144 9K3aMEH
Ounas, Bcero

3. HEJIM JUCTTUTIJINHBI

JlaTh YeTKHe MPEeICTaBICHUS O TEOPETUYECKUX M AKCIIEPUMEHTAIBHBIX OCHOBAX HAYKH,
U3y4alollel JHUCIIEPCHOE COCTOSIHHWE BEIIECTBA W IIOBEPXHOCTHBIC SBJICHUS B JIUCIIEPCHBIX
CHCTeMax; HM3Y4YHTh OCOOBIe CBOICTBAa MOBEPXHOCTH paszziena (a3, MpUpoay W MEXaHH3MEI
MOBEPXHOCTHBIX  SBJICHHI;  OINpENEeNUTh OCOOYI0 pOJib  KOJJIOMAHOM  XUMHHM  Kak
MEKAUCIMIUIMHAPHON HAyKH, KOTOpas CHHTE3MPYET 3HAHUS CMEXHBIX pa3/ielioB XHUMHH,
¢u3uKy, OMOJIOTHU U IPYTHX €CTECTBEHHBIX HAYK.

4. KOMITETEHIHN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KomnereHunu

OIIK-2. CnocobeH TpPOBOAUTH XHWMHYECKHH OSKCIEPUMEHT C HCHOJIb30BAHUEM
COBPEMEHHOTO 000PYI0BaHUs, COOJIIO1asi HOPMBI TEXHUKH 0€30MacHOCTH

4.2.  Huaukatopbl KOMIETEHIIUHA
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OIIK-2.3. [IpoBOaUT UCCIEOOBAHUS CBOMCTB BEIIECTB U MAaTEPUATIOB C MCIOJIb30BAaHUEM
COBPEMEHHOT'0 HAyYHOT'O 000PYIOBaHUS

4.3.  PesynbTaThl 00yueHUs

OIIK-2.3.1. 3naer npaBuiia pabOThl ¢ XUMUYECKHUMHU BEIIECTBAMU C COOJIIOJICHUEM HOPM
TEXHUKU 0€30IaCHOCTH.

OIIK-2.3.2. YMmeeT MpOBOAUTH 3KCIIEPUMEHTAIBHBIE HUCCIIEI0BAHUS C HUCIIOJIb30BAHUEM
CEpUITHOr0 Hay4YHOr0 000py1OBaHHUS.

5. I[TPOIT'PAMMA JJUCIAITJIMHBI

HasBaHue TeMbl ‘ Kpatkoe conepxaHue TeMbl (BOIPOCHI TEMBI)
Paznen 1. TepmoauHamMuka v CTpOCHHE MIOBEPXHOCTHOTO CJI0sI. AZICOPOITMOHHOE PaBHOBECHE
1. BBeneHnue B XUMHIO 1.1. Knaccudukanus moBEpXHOCTHBIX SIBICHUN U TUCHEPCHBIX
KOJUIOMIHBIX ¥ HAHOCUCTEM CHCTEM.

1.2. BBeneHue B KOJJIOUIHYIO XUMHUIO.

1.3. OcHOBHBIE TOHATHS, OOBEKTHI W 1ENb HM3yUYEHUs
JUACIUTIINHEI,

1.4. Konnouguple YacTHIBI M KOJUIOMOHBIE  CHUCTEMEL,
KOJUIOMIHOE COCTOSIHHE BEIIIECTBA.

1.5. IIpu3naku 0OBEKTOB KOJIJTOUTHON XUMHUH.

1.6. KonnuecTBeHHOE OnpeieTIeHuEe JUCTIEPCHOCTH.

1.7. Cneunduueckre CBOMCTBA TUCTIEPCHBIX CUCTEM.

1.8. Knaccugukaius moBepXHOCTHBIX SIBICHUN U TUCHEPCHBIX
CHCTEM.

1.9. JInodpunwsHbIe U JINOPOOHBIC TUCTICPCHBIC CUCTEMBI.

1.10. B3aumoCBsI3b  KOJUIOMAHOM  XUMHU C  JPYyTHUMHU
TUCHUIUTMHAMY, C (QU3UKOH, OWONOruel, TeoJorue,
MEIUIIMHOM.

1.11. OcHOBHBIE 3TaMbl PA3BUTHSI KOJJIOUJTHONW XUMUHU.

1.12. ITpuMeHeHne COBpEeMEHHON KOJJIOMAHON XHUMUHU.

2. TepmoauHamHKa 2.1. CBoOoHAs TOBEPXHOCTHAS SHEPTHSL.

IIOBEPXHOCTHU 2.2. IloBepXHOCTHOE HATSKEHUE.

2.3. TepmoanHaMuveckne GyHKIIUU TTOBEPXHOCTHOTO CIIOSL.

2.4. BausHue TeMnepaTypsl Ha TepMOJUHAMUYECKHE (QYHKIIMU
MIOBEPXHOCTHU, KPUTUYECKasl TEMIIEpATypa.

2.5. Mex¢a3zHoe HaTsDKEHHE Ha IOBEPXHOCTU — pasjena
B3alMHO HACBILICHHBIX KUAKOCTEN, IPaBUJIO AHTOHOBA.

2.6. CBoOoiHAsT MOBEPXHOCTHAs »JHEpPrus TBEPAbIX Tell,
crenuduka oOHapyKEHHUs.

2.7. Cnenuduka npOsIBIEHUS CBOOOAHOM NOBEPXHOCTHOM
SHEPrUM TBEPBIX TEJ U €€ ONpeelICHUE.

2.8. Meronpl  W3MEPEHHs  INOBEPXHOCTHOIO  HATSHKCHMS
IIOBEPXHOCTEH.

2.9. Metoapl  U3MEpEHUST ~ MOBEPXHOCTHOIO  HATSHKEHUSA
JIETKOIIO/IBMKHBIX TOBEPXHOCTEHN.

3. SIBnenus 3.1. YcraHoBieHue GOpMbI JKUAKOCTEH.
KaluUIIPHOCTU U 3.2. TepMoAMHAMHUYECKHE YCIOBUSI CMAauMBaHMSI U pacTEKaHUs
CMauuBaHUs Ha TBEPJBIX U KHUJIKHUX MTOBEPXHOCTSIX.

3.3. KonnuecTBeHHbIE XapaKTEPUCTUKU CMAYNBaHUS.

3.4. U30uparenbHoe cMadyuBaHue: TUOPOOHBIX M THOPHUIBHBIX
ITOBEPXHOCTEH.

3.5. CmauuBaHMe peaJbHBIX TBEPABIX Tel, TUCTEPE3UC




CMaYUBaHMUA.

3.6. KannmigapHoe nasieHue, 3akoH Jlamnaca. JlucnepcHocTs u
TEPMOIMHAMHUYECKUE CBOICTBA Tell.

3.7. 3akon Tomcona, 'ub6ca-Kropu-Bymnbda.

3.8. YpaBuenue Xopena.

3.9. Ponp  KanWUISIpHBIX  SIBIEHUM M CMayuBaHUS B
INPOMBIIUICHHOCTH M arpOTEXHHKE, KOJIJIOUHO-
XUMHYECKHE MeTOAbl MHTeHcu(ukanuu HeTenoObu u
o0oraieHust MoJe3HbIX HCKOIAaeMBbIX.

3.10. ®DuzNKOo-XUMHUYECKHE OCHOBBI (II0TaIMOHHOTO
oOoraieHus py.

4. AncopOrus Ha
MOBEPXHOCTH pazzena ¢as

4.1. Axcopbuust Kak CaMONpPOHM3BOJIbHOE KOHIIEHTPUPOBAHHE
BEIIECTB HA MOBEPXHOCTH.

4.2. IloBepxnoctHo-akTuBHBIE (IIAB) u  moBepxHOCTHO-
nHaktuBHbIe ([111B) BemecTna.

4.3. IToBepXHOCTHAsA aKTUBHOCT.

4.4. TepMmoauHaMHKa TIpoliecca aacopOInu.

4.5. YpaBuenus agcopOuun ['ub6ca.

4.6. Knaccuduxanus ITAB, MIpUMEHEHHUE, npobiemMa
o6uopaznoxenus. [lonarue o ruIPOPUIBHO-TUIOPHIEHOM
oamance (I'JIb) monekyn ITAB.

4.7. Knaccudukanuss MOBEPXHOCTHO-AaKTHBHBIX BEIIECTB TIO
(HUBUKO-XUMHYECKOMY MeXaHu3My nerictBus (Pebunmepa).

4.8. 3aBucuMoCTb MIOBEPXHOCTHOT'O HaTSDKEHUS oT
koHneHTpauun [IAB. YpaBuenue IlIumkoBckoro.
4.9. N3menenue IIOBEPXHOCTHON AKTUBHOCTH B

romosiornyeckux psiaax [TAB.

4.10. TepmoauHamuueckoe 00OOCHOBaHME TMpaBuia Jlrokio-
Tpayoe.

4.11. Pabora ancopbuumu.

4.12. AncopOIMOHHOE paBHOBECHE Ha MOBEPXHOCTH pasieia
pactBopa ITAB-ra3.

4.13. VYpaBHeHue U30TEpMBI aacopouuu Jienrmiopa.

4.14. Cssa3b ypaBHenuit [ u66ca, lllummkosckoro, Jlearmropa.

4.15. Ctpoenue MoHOCTI0€B pacTBopuMbIX [TAB.

4.16. JIByXMepHOE COCTOSHHME BEIIECTBA B IMOBEPXHOCTHOM
cloe.

4.17. JIByxMepHOoe  JAaBi€HHE. YPAaBHEHUE  COCTOSIHUS
MoHocioes [TAB.

4.18. Pacuer pazmepoB Mousiekyn [TAB.

4.19. TIloBepxHOCTHBIE TIUIEHKH HepacTBopuMbix [IAB.
OCHOBHBIE THITHI TICHOK.

4.20. Bnusnue aacopOimoHHbIx ciioeB [TAB Ha mpomeccs B
MIPUPOJIC U TEXHUKE.

4.21. ApcopOmus ra30B Ha TBEPAOH MTOBEPXHOCTH.

4.22. Tloustre o GU3NIECKON aCOPOIIMH U XEMOCOPOIIHH.

4.23. ApacopOIMoHHBIE METOABI  OINpPEACIICHHUs]  yACIbHOU
noBepxHocTU aacopbenToB. Knaccuduxanus ancopOoeHTOB
o pasmepy nop (younuna).

4.24. Pabora, TemI0Ta U SHTPOMHS aICOPOIIHH.

4.25. W3oTtepmbl aacopOIuuy ra3os.

4.26. Teopwus ancopOuuoHHBIX cui. Teopus agcopOIMy ra30B.
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4.27. AncopOIMoHHBIE METOABI  OINpPEACIICHHUs]  yACIbHOU
MIOBEPXHOCTHU a/ICOPOCHTOB.

4.28. OcobeHHOCTH amcopOIMK MOJIEKYJT 1 MOHOB Ha TBEPOH
MMOBEPXHOCTHU U3 PACTBOPOB.

4.29. TlpaBuno BbIpaBHHBaHUs TMOJsApHOCTEH Pebunmepa.
Monudunupyromee nericteue [1AB: rugpodobuzanus u
ruipoduIn3anys MoBEPXHOCTEH.

Paznen 2. OObeMHBIE CBOMCTBA AUCHIEPCHBIX CUCTEM

5. JIuopoOHbIe
JIVICTIEPCHBIE CUCTEMBI

5.1. Meroasl monyuyeHHst JUO(GOOHBIX AMCIEPCHBIX CHCTEM
(mucnepraiinOHHBIE U KOHJICHCAIIMOHHEIE).

5.2. DHepreTuka quceprupoBaHusl U KOHICHCALHH.

5.3. Tlpomiecchl  AucCHEprupoBaHusi B TPHUPOJIE, TEXHHUKE W
XUMUYecKOM  TexHojoruu.  [Ipumenenue  3¢ddexra
PeGunnepa.

5.4. CBa3p paboOTBl JUCIEPTUPOBAHUA C IOBEPXHOCTHOM
SHEpTUe Tena.

5.5. llpumenenue  [TAB  ngns  yMmeHblieHuss — paboThI
JTUCTIEPTUPOBAHUS.

5.6. ®opmsl iposBreHus dpdexra Pebunnepa.

5.7. KonzaencannonHoe oOpa3oBaHUE JUCIIEPCHBIX CUCTEM.

5.8. Pabora oOpa3oBaHus 3apoAbIIIeil HOBOU (a3bi.

5.9. Meroasl 00pa3oBaHUsl Pa3MEPOB YACTHI[ B JHCIIEPCHBIX
CUCTEMAX.

5.10. dusmueckas U XUMHAYECKas] KOHIEHCAIHS.

5.11. OcHOBHEIE METOILI OYMCTKH 30JIEH.

6. JlnopunbHbIC
JICTIEPCHBIC CUCTEMBI

6.1. TepmoanHamuka oOpazoBaHMs JTUO(UIBHBIX KOJIJIOWIOB.
Kpurepuii Pe6unnepa-1llykuna.

6.2. Munemnoo0pa3oBanue B pactBopax [TAB.

6.3. Kputnueckass =~ KOHIEHTpauus  MHUIEII000pa30BaHUS
(KKM), MeTozb1 €€ onpeesieHus.

6.4. CTpoeHue npsMbIX U 0OOPAaTHBIX MULIEIL.

6.5. TepmoanHaMuKa MHUIIEIITIO00PA30BaAHUS.

6.6. Temnepatypnas 3aBucumoctb KKM, Touka KpadrTa.

6.7. KonnounHoe pacTBopeHue BemiecTB B pacTBopax [IAB
(comoOumu3anms).

6.8. OtHocHuTeIbHAS COJIOOMIN3ALINS.

6.9. IlpakTueckoe MpUMEHEHHE MULIEIUIPHBIX CUCTEM.

6.10. HccnenoBaHue CBOWCTB pacTBOPOB IOBEPXHOCTHO-
aKTHBHBIX BELIECTB.

7. DnexTpuueckue
CBOMCTBa IUCTIEPCHBIX
cuCcTEM

7.1. IBoiiHo# nanektpuueckuit cinoit (J9C), npuuuHbl U
MexaHu3Mbl oOpa3oBanus JI9C.

7.2. Monenu ctpoenuss [AD9C (I'enpmronbua, I'yn-Uenmena,
[repna).

7.3. U3menenne mnoteHuuanoB JOC ¢ paccrosHueM OT
MOBEPXHOCTH, C KOHIIEHTPALIUEH U 3apsI0M HOHOB.

7.4. DNEKTPOKUHETUICCKUNA MOTEHIHAT.

7.5. DIEeKTpOKUHETHYECKHUE SIBJICHUSI (anexTpodopes,
ANEKTPOOCMOC, TOTEHIIMAIIBI TEUEHUS U CEAUMEHTAIUN ).

7.6. Teopus I'enpmronbua-CMOIyXOBCKOTO.

7.7. Metonnl ONpeaCIICHUS 3JIEKTPOKUHETHYECKOTO
MOTEHIIMAJIA.

7.8. CTpoeHne MUIIEIITBI TUAPO(OOHBIX 30J€H.




7.9. NonHbli1 0OMeH.

7.10. 130351€KTpHUECKOE COCTOSIHUE B JUCIIEPCHBIX CUCTEMAX.

7.11. IIpakTrueckoe MpUMEHEHNE HOHHOTO OOMeHa (OYHIICHHE
BOJIbI, U3BECTKOBAHUE TPYHTA, BHECECHHUE YIOOPCHHIA U JIp.)
U OJIEKTPOKUHETHYECKHX  sBJIeHUH  (dmekTpodopes,
IEKTPOOCMOC).

8. YcToiunBOCTE
JUCTIEPCHBIX CUCTEM

8.1. CenuMmeHTalMOHHAsT W  arperatuBHas  YCTOMYHMBOCTh
JUCTIEPCHBIX CHCTEM.

8.2. YCTOMYMBOCTh M KOAryJasiiusl 30J€d M CYCHEH3UH B
TEXHOJOTMYECKUX Iporeccax u mpuponae. OuunnieHue
BOJIBI.

8.3. HapymieHnue arperaTUBHOW YCTOMYMBOCTH BCIJIEJCTBUE
KOAJIECLIEHLIUU, U30TEPMUYECKON MEePEroHKH, KOAryJIsIIHH.
T

8.4. Teopust ycroitunBocTH 110hoOHBIX 301ei ([JJIDO).

8.5. TepmoaMHAMUKa TOHKUX TUICHOK.

8.6. PacximnnuBaroiee JaBJICHUE 1o Heproruny.
Cocransromuye pacKJIMHUBAIOLIETO AABJICHUS.

8.7. 3aBUCUMOCTDH SHEpPruu B3aUMOJCUCTBU YJACTHUII
JHMCTIEPCHOM (hasbl OT pacCTOSIHUSA MEXy HUMH.

8.8. @akTopel  ycTOMYMBOCTH  JUO(GOOHBIX  JTHUCIIEPCHBIX
CHUCTEM. CTpyKTypHO-MEXaHUYECKUI Oapwep
YCTOMYHBOCTH.

8.9. 3auuTHble Kosmonapl. Koarysius 301l 3JeKTpOIUTaMH.

8.10. OcHoBbl Teopuu koarynsuuu JJIDO.

8.11. MexaHu3mbl ~ KoaryJsuud  (KOHUEHTPAIMOHHBIA U
HEUTpaTH3aIMOHHBIN).

8.12. Tlopor koarynsauuu. Kuneruka xoaryasnuu.

8.13. IlenTuzanus.

8.14. Ocobennoctu CTPYKTYpbI U YCTOWYMBOCTHU
MHKPOTETEPOT€HHOM TUCTIEPCHON CUCTEMBI.

8.15. Metoapl moiydeHus, Kiaccu(uKauusi, YCTOWYHMBOCTh M
pa3pylIeHue CyCIEeH3UM, YMYJIbCUM, TTEH, a3PO30JIEH.

8.16. DMynbraTopsl, IEHOOOPA30BATEIH.

8.17. O6pa3oBaHMe W CBOWCTBA pPAcCTBOPOB TIOJUMEPOB —
«MOJIEKYJISIPHBIX KOJUIOUJIOBY.

8.18. KomouiHple OUCHIEPCUU TMOJMMEPOB M WX 3HAYEHUE B
HapOJHOM XO35IUCTBE.

9. OnThyeckue CBOMCTBA
I[I/ICHepCHBIX CUCTCM

9.1. Paccesnre u  moJsgpu3anMs  CBETa  KOJUIOMIHBIMU
CUCTEMaMH.

9.2. 3akoH Panes.

9.3. IlornoueHue cBeTa B JUCIIEPCHBIX CUCTEMAX.

9.4. Tlpumenenue 3akona JlamGepTa-bepa B MyTHBIX cpenax.

9.5. Oxpacka 30JIeH.

9.6. OnTHyecKkue METOAbl NCCIEIOBAHNUA KOJUIOUIHBIX CHUCTEM.
Hedenomerpus, TtypOoauMerpus, yIbTPaMHUKPOCKOIUS,
ANEKTPOHHAS] MUKPOCKOIIHSI.

10.  MonekynsapHo-
KHHETHYECKUE CBOMCTBA
JUCTIEPCHBIX CUCTEM

10.1. YHUBEpPCaIbHOCTD MOJIEKYJISIPHO-KMHETUUECKUX CBOWCTB
pPacTBOPOB U JUCIIEPCHBIX CUCTEM.

10.2. BpoynoBckoe  aBwkenue, auddysus, ocmoc B
KOJIJIOUJHBIX CHCTEMAX.

10.3. OcMoc B JUCTIEPCHBIX OMOJIOTHYECKUX CHCTEMAaX.




10.4. CenrimeHTanus B TUCIEPCHBIX CUCTEMAX.
10.5. CequmeHTalMOHHBIN aHAJIN3 CYyCIEH3UH, SMYJIbCUN.
10.6. CequmenTanmonHo-nuddy3Hoe paBHoBecue [leppena.

10.7. Hayuno-dunocodckoe 3HAUCHUE UCCJICTIOBAHHMA
MOJICKYJIIPHO-KUHETUYECKUX ~ CBOMCTB  JIMCIIEPCHBIX
CHCTEM.

11. CrpykTypHO-
MeXaHNYECKHUE CBOUCTBA
JIACTIEPCHBIX CUCTEM

11.1. OCHOBHBIE MOHATHUSA U 3aKOHBI PEOJIOTHH.
11.2. CtpykTrypooOpa3oBaHUE B TUCIIEPCHBIX CUCTEMAX.

11.3. CriocoObl onmucaHuss MEXaHWYECKUX CBOMCTB JAUCTIEPCHBIX
cucreM. Peonornueckue CBOMCTBA TUCTIIEPCHBIX CUCTEM.
11.4. KoarynsiuuoHHbIE U KOHJIEHCAIIUOHHO-

KPUCTAJUTM3ALUOHHBIE CTPYKTYPBHI.
11.5. [lomHast peosiorMveckass KpHuBas: TBEPAOOOpa3HbIE U
KHUJIKOOOpPa3HbIE CUCTEMBI.

12. Kommounuo-
XUMHYECKHUE OCHOBEI
OXpaHbl TPUPOIBI

12.1. KonnonaHO-XUMHYECKUE MPOLIECCHl U CUCTEMBI, JIEHKAINE
B OCHOBE METOJIOB OUMCTKH aTMoc(hepsl ¥ THIPOCEPHI.
12.2. Metozsl pa3pylieHus a’po3oiieit, 6oprda ¢ 3arpsisHeHnEM

aTMoc(hephl.

12.3. Metoapl OYMCTKM MNPUPOJHBIX U  CTOUHBIX  BOJ,
OCHOBAHHBIC Ha H3MCHCHUHN arperaTuBHOMN 51
CEMMEHTALlMOHHON YCTOMYMUBOCTH TUCTIEPCUM.

12.4. Ounctka  BOABI OT  IOBEPXHOCTHO-aKTUBHBIX U
PacTBOPUMBIX TOKCUYHBIX 3arpsi3HEHUI.

12.5. IlpuMeHeHe TIEHHOW Cceraparyu, aacopOIrH, WOHHOTO
oOMeHa.

12.6. MemOpaHHbIE METOIbI pa3ICIICHUS TUCTICPCHIA.

12.7. KonnonaHO-XUMHUYECKHUE CUCTEMBI IS PEIICHUS TTPoOIemM
OXpaHbl OKPY>KaroUIed CpeJibl.

6.

CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

dopma o0yueHus — ouHasi, Kypc — 3, cemectp — 6

HanmeHnoBanust pazienoB u Tem Kogriectso acon
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Paznen 1. TepmoauHamMuka u CTpoeHUE
MOBEPXHOCTHOTO CJIOSl. AJICOPOIIMOHHOE 17 16 24 57
paBHOBeCHE
1. BBenieHne B XUMHIO KOJUIOUIHBIX U ) 4 5
HaHOCHCTEM
2. TepMoaMHAMHKa IOBEPXHOCTH 6 8 8 22
3. SIBneHus KaNWUIIPHOCTH U CMAauyMBAHMS 2 4 4 10
4. AncopOrvisi Ha TIOBEPXHOCTH paszena ¢as 7 4 8 19
Paszgen 2. O0ObEMHEBIE CBOMCTBA 17 35 35 ’7
JUCIIEPCHBIX CUCTEM
5. JIuohoOHbIe TUCTIEPCHBIE CUCTEMBI 2 6 2 10
6. JInopunbpHBIC TUCTIEPCHBIE CUCTEMBI 3 12 7 22
7. DNEKTpUUECKUE CBOICTBA TUCIIEPCHBIX ) 2 4 14
CHCTEM
8. YCTONUMBOCTH TUCTIEPCHBIX CUCTEM 2 9 6 17
9. OnTryeckue CBOMCTBA IUCIIEPCHBIX ’ 4 6
CUCTEM




10. MonekyJapHO-KMHETUYECKHE CBOMCTBA ) 4 6
JUCIIEPCHBIX CUCTEM

11. CTpyKkTypHO-MEXaHUYECKHE CBOMCTBA ) 4 6
JIUCTIEPCHBIX CUCTEM

12. KomtongHo-XxUMHUYECKUE OCHOBEI ) 4 6
OXpaHbl MPUPOJIBI

NTOI'O ITO KOMITOHEHTY OIIOIT 34 51 — 59 144

7. OLEHOYHBIE MATEPHAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJISL
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINU

7.1.  KoHTponbHBIE BOIPOCHI

Paznmen 1

1. [Ipenmer xommougHOW xumuu. IIpu3HAKU OOBEKTOB KOJUIOMIHON XUMUH.
JncniepcHbIe CUCTEMBI.

2. Knaccudukarus nucnepcHbIX CUCTEM IO pa3Mepy YacTHIl JUCTIEPCHOH (as3bl.

3. [Ipeamer komtonaHOM XuMHUH. VCTOpHsA CTAaHOBIIEHHSI KOJUIOMAHOW XHMHMM Kak
HayKd. Belnatommuecs yueHsle, BHeCIIMe OOJIbIION BKIIAA B Pa3BUTHE KOJUIOMIHOW XMMUU.

4. [lonstue pucnepcHoctu. [lapameTpsl, XapakTepusyroliue pa3IpoOIeHHOCTb
mucnepcHoit dassbl. [Ipasuno ¢a3 ['mbOca Ay JUCTIEPCHBIX CHCTEM.

5. Krnaccugukanuu nucnepcHbIX CUCTEM IO pa3Mepy YacTHIl AUCTIEPCHOU ¢a3bl, MO
arperaTHOMy COCTOSIHUIO (a3bl U CPEJIbl, IO CTPYKTYpE.

6. [Ipumepbl KOJIOMIHBIX CUCTEM U KOJUIOMAHBIX SIBICHUI B IpPUPOJIE, HAPOJHOM
XO35ICTBE, MPOMBIIIIEHHOCTH.

7. IToBepXHOCTB, €€ TEOMETPUYECKOE OITMCAHUE, KPUBHU3HA IIOBEPXHOCTH.

8. OCOOEHHOCTH KUIKUX U TBEPAbIX OoBepXHOCTEH. CHUI0BOE MMOJIE TOBEPXHOCTH.

9. [ToBepXHOCTHBIE SIBIECHUS, UX TEPMOJUHAMHUECKOE OMHCAHUE.

10.  OcobGenHble CBOIICTBa IIOBEPXHOCTH, IIOBEPXHOCTHOE HaTsHDKEHHE
(TepMoIMHAMUYECKOE OnpeiesieHne, PU3NIECKUI CMBICI).

11.  VYpaBHeHHe OJHOU (BHYTPEHHEN) 3HEPTrUM MOBEPXHOCTHOTO CJIOS.

12.  VYjenpHas NOBEPXHOCTHAs 3HEPIUsl KUIAKOCTEW M TBEPAbIX Tel. 3aBUCUMOCTh
MOBEPXHOCTHOTO HATSKEHUSI OT MPUPO/IbI BEIIECTBA (C IpUMEpaMHu).

13.  Mertoas! onpeneneHns MOBEPXHOCTHOIO HATSKEHUS )KMJIKOCTEH M TBEPJBIX Tel.
CyTb cTamarMoMeTpUYeCcKOro METOAAa U METO/1a MAaKCUMaJIbHOIO JaBJICHHUS B ITy3bIPBKE.

14. PactBopbl mosmmMepoB Kak 00BEKTHI H3YUCHHS KOJUTOUIHON xumuel. x oTnuuus
U CXOXH€e CBOMCTBa C KOJUIOMHBIMU pacTBopaMu. HaGyxaHue nonumepos.

15.  BeIpaxxeHue JUIsl IOJHOM Y1eIbHON OBEPXHOCTHON YHEPruH, ypaBHeHue ['ndoca-

FeJ’IBMFOHBHa. TeMnepaTypHHe 3aBUCUMOCTH  TIOBCPXHOCTHOTO  HATAKCHUS, y,I[CJ'ILHOfI
HOBCpXHOCTHOfI OHCPTHUU U TCIIOTHL 06pa3OBaHI/I$I CAWHUIBI TOBEPXHOCTHU.

16.  MexaHU3MBbI CAMOIIPOU3BOIBHOIO YMEHBILIEHHS TOBEPXHOCTHOM SHEPIHH.

17.  BnusHMe NHUCNIEPCHOCTH Ha CBOWCTBA Ten (NEPEUUCIUTH CBOMCTBA). BiusHue
JMCTIEPCHOCTH Ha BHyTpEHHEE AaBiieHue. Y paBHeHue Jlamiaca Juist yacTul] pa3Hoi (OpMBbl.

18.  Bmumsame nucnepcHoctrn Ha Qopmy Tema. [lpunmun I'm66ca-Kropu. 3akon
Bynsoa.

19.  BnusHMe IUCHEPCHOCTH Ha PEAKIMOHHYIO CIOCOOHOCTH BEIIECTB. YpaBHEHUE
Kenbuna (ToMcoHa).

20. Brnusiaue nucnepcHOCTH Ha BHYTpeHHee AaBieHue (ypaBHeHue Jlamumaca ist
yacTul| pa3Hoi (opMbl) U TemIeparypy (pa3oBoro nepexoja.

21.  Anpreswms u kore3usi. Pabota anre3un u pabora xorezun. @opmyina Jrompe.

22. CmaunBanue. KpaeBoil yron cMaunBaHus.

23. Cwmauuanmue. 3akon lOura. Ypasuenne IOura-/{ronpe, ero anamus.

24, Bnusuue IpupoaAbl MOBEPXHOCTU HA €€ CMAaUUBACMOCTb.
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25. CmauuBaHue peanbHbIX TBEpAbIX Tel. ['ucrepesuc cmauumBaHus. Teruora
cmauuBanus. Koo duumeHt ruipouinbHOCTH TOBEPXHOCTH.

26.  Pacrekanwme. YcnoBus pactekanus. DddextT MapaHroHu.

27.  Kanumiaphsle siBneHus. Y paBHenue JKopena. @unoranus.

28. AncopOuus u ee BUIbl. BiusiHue Temneparypsl Ha agcoponmio. KomuuecTBeHHBIC
BEJIMYUHBI aJICOPOITHH.

29. Tepmonunamuka azcopOIuu. AncopOnronHoe ypaBHEHUE I'u60ca.

[ToBepxHocTHast akTUBHOCTD BemiecTs. [TAB.
30. ITAB, I1MB, ITM#B. N30TepMbl MOBEPXHOCTHOTO HATSKCHHS M aJICOPOIIHH.

31. Opuenrtanus mosnekyn [TAB Ha nmoBepxHOocTH paznena ¢a3. YpaBHeHus ['eHpu u
[InIKoBCKOTO.

32.  Bausnaue ctpoeHus moisekyn [IAB Ha nX MOBEpXHOCTHYIO aKTUBHOCTD.

33.  Knaccudukamuu [TAB. I'mapodunsHo-mumodunbHbIi Oaanc.

34.  buopaznaraemocts [TIAB. Ancop6uus [TAB. Ypasuenue I'enpu.

35. YpaBHeHue n30TepMbI acopommu JIeHrmropa.

36.  OmnpeneneHwe BEIWYMH B YypaBHEHUM azacopOuum JleHrmMoopa u  pacuer
napameTpoB MoJekyisl [TAB. Cs3pb ypaBuenuii [ m60ca, Jlearmropa u [lIumkoBckoro.

37. CocrossHus  moBepxHOCTHbIX  mieHOK IIAB.  JIByxmepHoe  naBieHHeE.
[IpakTHyeckoe npruMEeHEeHHEe TUIEHOK HepacTBOpUMBbIX [TAB.

38.  AxcopOuus ra3oB M IMapoB Ha TBEPJBIX TEaX, €€ OCHOBHbIE 3aKOHOMEPHOCTU U
ocobenHocTu. Ou3ndeckas U XuMU4IecKast a1copOIHsl.

39.  Yem oOycioBieHbl XeMocopOuusa U ¢u3ndeckas afcopOIHst Ha TBEpAOM Teie?
Teopust MOHOMOJIEKYIApHO# agcopommu JIenrmiopa. YpaBHueHnue aacopOruu OpeitHamxa.

40. Teopuss mnomumonexkynsipuoit ancopOuun  [lonsau. CoBpeMeHHass TeopHs
aacopounu BOT. OcHoBHOe ypaBHeHue bOT.

41.  KanmmnspHas KoHJeHcauus. TepMoIuHaMHUYEeCKHE MapamMeTpbl aJcopOLuu Ha
OJTHOPOJTHOM IIOBEPXHOCTH.

42.  Kuneruka ajncopOunu. AKTUBHPOBAaHHAsl U HEAKTUBUPOBAHHAS aJIcCOPOLIUS.

43.  MonexynsipHas aacopOIMs W3 pacTBOpOB. BrusHuME pa3nnvHbIX (AaKTOPOB Ha
a1copOLIMIO U3 PACTBOPOB.

44.  Honnas ancopbuusi: m3buparenbHas U oOMeHHas. IIpaBuia ajgcopOuuy MOHOB.
Honnblit 0OMeH, HOHUTHL. Y paBHEHHE HOHHOTO oOMeHa (Hukomabsckoro).

Paznen 2

45.  Tlomyuenue 110(pOOHBIX TUCTIEPCHBIX CHCcTeM. MeTObl IUCIIeprUpOBaHUs.

46.  DddexT amcopOIMOHHOTO MOHWKECHHS TPOYHOCTH PebuHmepa.

47.  KonpeHcanuoHHoe o0Opa3oBaHue JTHO(OOHBIX IUCIEPCHBIX CUCTEM. OHEprus
I'n66c¢a 3apoasiieodpa3oBaHusl.

48.  ®usnueckas M XUMHUYecKass KOHAEHcalMs. MeToJbl OYMCTKH KOJUIOMAHBIX
CHUCTEM.

49.  JlmopunbHble KOJUIOMJHBIE CHUCTeMbl. TepMoaMHaAMHKa UX 00pa30oBaHMUI.
JInodpwmibHeie auCTiepcHbIe crucTeMbl [TAB.

50.  MunemnooOpa3oBanue B pacTBopax komutonanbix [TAB. KKM.

51.  KKM. Metoas! onpenenenuss KKM.

52. KoHncranra paBHOBECHS MUIIEIUI000pa30BaHMSL. TepmoauHaMuka
MUIIEIUI000pazoBaHms. JBIKYIINE CHITBI MUATIEITIO00pa30BaHusl.

53.  Touxa Kpadra, ee posb B MULIEITI000pa30BaHUH.

54. Crpoenune wmunemn. Biusaue crpoenuss mosnekyn [TAB na KKM. Brusiaue
snekTpoantoB Ha KKM.

55. ComoOunmzanuss B KomougHelx  pactBopax IIAB.  Tepmonnnamuka
comobunmuzanuu. CrocoObl BKIIFOYEHHS MOJIEKYJI COJIFOOMIIN3ATa B MULIEIIIIBL.

56. Bnusaue ctpoenuss wmonekyn IIAB  u  mpupoasl  comoOminszara  Ha

COJ'IIO6I/IJ'II/I33.I_II/IIO. HpI/IMeHCHI/Ie COJ'IIO6I/IJ'II/138.I_[I/II/I.
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57. YcroitunBocTh W paspymieHHe  JUOGOOHBIX  AWCHEPCHBIX  CHCTEM.
CenuMmeHTallMOHHAs U arperaTUBHas yCTONYHUBOCTD.

58. Teopus ycrortunBoctu n1ModoOHBIX aucniepcHbx cuctem JIJIDO. Koarymsmws,
GIIOKYIAIMS ¥ IeTITU3aLuS.

59. Koarynsauus B npupoze. 3amura oT KoaryJysiuH.

60. ONEKTPOKMHETUYECKUE CBOMCTBA M SBJIEHUS B JUCIEPCHBIX CHUCTEMaX:
31eKTpodope3, AMEKTPOOCMOC, MOTEHIIMAI T€UEHUS, TOTEHIAN CEAUMEHTAIUH.

61.  IlpuuymHBI 1 MeXaHU3MBI 00pa30BaHUs JBOWHOTO 31ekTpuyeckoro cios (I3C) na
rpanwuile pazaena das.

62.  TepMonMHAMUYECKUE COOTHOIIEHUS MEXIY JIEKTPUYECKUM IOTEHIMAIOM U
MOBEPXHOCTHBIM HaTshkeHHeM. [lepBoe u BTopoe ypaBHeHus Jlunmnmana.

63. YpaBHEHHE JIIEKTPOKANUIUIAPHON KPUBOU. BiMsiHUME NOBEPXHOCTHO-AaKTUBHBIX
BEIIECTB Ha 3JIEKTPOKAMMIISIPHYIO KPUBYIO.

64. Crpoenue [19C no ['enbmromnbiry. [lorenunan (o) ¥ IIOTHOCTh TOBEPXHOCTHOTO
sapsaa (q°). BO3MOXHOCTE NPAKTHYECKON peau3aliii TEOPHH, €€ HEJTOCTATKH.

65.  Crpoenue I9C no I'yn-Yenmeny. Ponp TemnoBoro ABMKEHHsI IPOTUBOMOHOB B
ux pacnpenenenuu B JI9C. 3akoH pacnpeaeneHus HoOHOB bonbiMana.

66.  Ilnockocte paspeiBa JIOC B 3IIEKTPOKMHETHUYECKUX SBICHUSX, TOHATHE 00

anekTpoknHeTndeckoM mnoteHnuane (§). CootHomenue Mexay & U @o. ToimmHa JTBOWHOTO
aJeKTpudeckoro cios. Hepocrarku teopuu I'yn.

67. Teopus crpoenus JIDC Illrepna. Ancop6rimonnas u nuddysnas gacts JIIC.
HITepHOBCKMIA MOTEHIMAT. YUeT crienn(puieckoil agcopOuu MpOTHBOUOHOB.

68. Crpoenue mutiet 1uoGpoOHBIX 30JICH.

69. BausgHue pa3nUUHBIX  (AKTOPOB HA  BEIMYMHY  3JICKTPOKHHETHYECKOTO
noreHuuana. [lepesapsika moBepxXHOCTH.

70. Teopus  DIEKTPOKMHETHYECKMX  sABJICHMM.  YpaBHeHMs [ 'embMrosbla-
CMOIyX0OBCKOTO JUIs 3JIEKTpo(opesa 1 3JIEKTPOOCMOoca.

71. [IoHssTHE O TMOBEPXHOCTHOM MNPOBOAMMOCTH. SIBIIEHMSA  penakcauuu |
IEKTPOPOPETHICCKOTO TOPMOKEHUS TIPH ATEKTpodopese.

72.  llpakTHueckoe MPUMEHEHHUE IIEKTPOKMHETUYECKUX SBJICHUM.

73.  OcoOeHHOCTH ONTUYECKUX CBOMCTB JUCHEPCHBIX cucTeM. PaccesHue cBeTa.
YpasHenue Penes.

74.  llornomeHue cBeTa KOJJIOUIHBIMU pacTBopamu. OKpacka 3051€ei.

75.  OnTtuueckue METOJbl HCCIIEN0BAHUS JUCIIEPCHBIX CUCTEM.

76.  MonekynsapHO-KMHETUYECKUE CBOWCTBA JUCIIEPCHBIX CUCTEM.

7.2.  Tewmsl noknanoB (pedeparoB, UHAUBUIYATHHOTO 3aaHUs)

ITo Teme «JInoduibHbIE AUCHEPCHBIE CUCTEMBD) CTYAEHT IMOJYy4YaeT MHIUBUAYaJIbHOE
3amanue «MccinegoBaHue — CBOMCTB — pacTBOPOB — IOBEPXHOCTHO-aKTHBHOI'O — BEILECTBA.
OneHuBaHue 3TOro BHUJa  y4eOHOM  JAEATENBHOCTH  CTYJEHTAa  BKJIIOYAeT  OLEHKY
IPEJIBAPUTENILHOTO OCBOCHHUSI UM TEOPETHYECKOro MaTepuaina (JIeKIUil) U yMEHUs NPUMEHATh
NOJy4YeHHbIE 3HAaHUS JUIs BBINOJHEHUS 3ajaHus. 3agaHue oQopMisieTcs MNHCbMEHHO,
IPOBOAMTCS 3aIUTA 3a/1aHNUS.

[Inan MHAUBUAYAIBHOTO 3aJaHUS:

1. ®u3MKO-XUMHUYECKHE XapaKTepucTHKU uccienyemoro ITAB. Bo3moxHble crocoOb
cunte3a [TAB.

2. llpunannexnocts [IAB K ompeneneHHOW Tpymme COTMNIACHO —CYIIECTBYIOIINM
KJaccu(UKaUsaM: 0 XUMHUYECKOMY CTPOEHHUIO, IO CIIOCOOHOCTH K MOHHU3AIMH, M0 (UUKO-
XAMHYECKOMY MeXaHW3My JedcTBus (kimaccudukanus PeOunzmepa), Mo CHOCOOHOCTH K
00pa30BaHUI0 MULIEIUISIPHBIX PaCTBOPOB.

3. KauecTBeHHas peakuus JUisl ONpPEesICHUs TPYIIbI BEUIECTB, K KOTOPON NMPUHAATIEKUT
ITAB.
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4. I3oTepmMa MOBEPXHOCTHOTO HATSKEHHMsI BOJIHBIX pacTBOpoB [IAB (B OOBIYHBIX U
nojyJjorapupmuueckux koopauHarax). Iloctpoenne mzorepmbl ancopOuun [TIAB Ha ocHoBe
U30TEPMbI IOBEPXHOCTHOT'O HATSKEHHUS.

5. Pacuer mnpenenpHoit amcopbmuu [TAB (I'y), miomand TONMEpedHOro CEeYeHUS
mosiekysbl [TAB (s,), ee mmuHbl (0), a Takke mnoBepxHOCTHOW akTtuBHOCTH (g) IIAB mo
OTHOIIECHHUIO K BOJIE (C UCIIOJIB30BAaHUEM U30TEPMBI IOBEPXHOCTHOTO HATSKEHU ).

6. Metoasl  ompezaesnieHuss  (HECKOJIBKO ~ METO/JOB)  KPUTHYECKOM  KOHIIEHTPAIMH
muresuiooopaszoBanust (KKM) komnounanoro ITAB B pactBope. TepmoanHaMuueckue acreKThl
MUIIEIIO00pa30BaHUSI.

7. Cnocobnocts ITAB k comoOunu3annu OpraHMuecKUX BEIIECTB B BOJHBIX PacTBOpax.
Tun comoOwmm3anmu  OeH3ona B KoJulowaHoM pactBope IIAB, cmoco6 BrimrodeHUs
comobunmsara B muneiuty [TAB. J[Bmwkyias crina comoOnIn3aIii.

8. Briusane temmeparypsl Ha MUIEIUIO00pa3oBaHUE B pacTBOpax KosutomaHbix I[TAB.
Touka Kpadra. Bausaue snexkrponuroB Ha KKM uccnenyemoro ITAB. Ornenka BO3MOXHOCTH
00pa3oBaHUs MUIIEIUT B 3TAaHOJIBLHOM pacTBope?

9. OKclepUMEHTaJIbHBIE  METOJbl IOATBEP)KIEHUS Hanuuus B pactBope IIAB
chepryecKkux MUIIEIUT U UX TIPEeBpaIleHus B MUIlesuibl Mak-bena?

10. Pacyer uncna runpodunsHo-nunoduisHoro 6ananca (I'JIb) ITAB.

7.3.  Tewmbl NTUCHMEHHBIX PaOOT (THUITHI 32/1a4)

KonTtposbHbIe paboThI MO TeMaM (pelIeHHE 3a1a4):

— Omnpenenenne pa3mMepa 4acTUIl ¥ YICIbHON MTOBEPXHOCTH,

— Onpenenenue sueprun [ m66ca 1 MOTHON MOBEPXHOCTHON YHEPTHUH;

— Anresus u kore3us. CMaulBaHUE U PACTEKAHUE;

— Kanuisipasie siBICHUS;

— Mertoapl onpeaeneHus MTOBEPXHOCTHOTO HATSHKCHHUS,

— AncopOrus. AIcopOIMOHHBIE YpaBHEHUS;

— JInodpunbueie nucnepcusie cucteMbl. KKM;

— JInogpoOHbIE TUCTIEPCHBIE CUCTEMBI;

— DJEeKTpUYECKUE CBOMCTBA TUCTIEPCHBIX CUCTEM.

JIBe KOHTPOJIBHBIE pa0OTHI MO MPOBEPKE TCOPETUUCCKUX 3HAHUI — MO BCEM TemaM (IBYyM
paszienam), ¢ UCMOJIb30BaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.4.  OO6pasern copep)kaHus K3aMEHALMOHHOTO OujeTa
OI'bOY BO «/loHenkuii rocy1apcTBEHHbIN YHUBEPCUTET»
XuMuyeckuit pakynbTeT

CriennanbHOCTB: 04.05.01 dynnamenTanpHas ¥ NPUKIAAHAS XUMUS
OO6pa3oBarenpHast mporpamma: Cnenuanurer
Cemectp 6
VYyeOHas quUCIUAIUINHA Konmounuasa xumus
BUJIET Nel

1. IIpeamer komnouanoi xumun. [Ipu3Haku 00bEKTOB KOJUIOMAHON XuMuu. JlucrepcHbie
cuctembl. Kimaccuduxarus 1ucrnepcHbIX CUCTEM 110 pa3Mepy YacTHI] TUCIIEPCHOM (a3bl.

2. Tepmoaunamuka ancopbumu. AncopOruonHoe ypaBHenue ['n66ca. [loBepxHOCTHas
aKTUBHOCTE BemiecTB. [TAB.

3. Konnencannonnoe obpa3zoBaHue JTUO()OOHBIX AUCTIEPCHBIX cucTeM. DHeprus ['nbbca
3apojpiieoOpazoBanus. @Pusnyeckas U XUMHUYecKas KOHAeHcauus. MeTonbl OYUCTKU
KOJUTOM/IHBIX CHCTEM.

4. 3anayva (mpuiaraercs K Ouiery).
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VYTBepxkaeHo Ha 3acemaHud Kadeapbl (PU3NUECKOW XHWMHH, MPOTOKONI No OT
« » 20 T.
3aBenyromnuii kageapoit B.M. Muxanpuyk
DK3aMeHaTop P.A. Jlpira

B cnyuae Benmenust yueOHOTO mpoiiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJep)KaHWe OuieTa MOXKET OTIUYAThCS OT
MPUBEIEHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUHAIOT ObYHAIOIIIMECA

OOmiast orleHKa 3HAHUKM 00ydaIOUIMXCS MO0 TUCHUIUIMHE mpoBoauTcs mo 100-0ammpHON
IIKaJe MCXOJS W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anioHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINIOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpPEMS
NPOBEICHUS JIEKIIMOHHBIX M TPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYKICHMHM TEKYIIEro MU
HPOWICHHOTO MaTepuaia, perieHne 3a1a4 1 T.11.).

Howmepa pazgenos Buner pabot Maxcnmaibaoe
KOJIMYECTBO 0assioB
Opraan3aninoHHO-y4eOHast paboTa B Ay IUTOPHUH 5
CamocrositenpHas pabora 10
1 KoHTposbpHbIe pabOThI IO TPAKTHKE 5
KoHnTponpHas paboTa 1o TeoOpeTHIeCKOMY 10
MaTepuany
Opraau3alinoHHO-y4eOHast paboTa B ay IUTOPUH 5
CamocrosiTenbHas pabora 10
2 KoHTposibHBIE pabOTHI 110 TPAKTHKE 5
KonTponpHas paboTa o TeoOpeTHIecKoMy 10
MaTepuaity
NTOI'O 60
DK3aMeH 40
OOmmii uTor 3a cCeMecTp 100

CooTtBeTcTBHE 0AJIOB OLIEHKE

Onenka 1o nITHOaIBLHOM IIKaIe
KomnunuectBo 6a11oB "
w3 100 ECTS | DOxzamen, nuddepeHnmpoBaHHbINA 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C Xopotto 3a4TECHO
70-74 D 3a4TCHO
60-69 E YAOBIIETBOPUTEIIHEHO aTTomo
35-59 FX HE 3a4TCHO

0-34 F HEYJIOBJICTBOPUTEIHHO e 3a9TOHO




14

9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/IOB

B xozxe peanuzanuu JUCHUILIMHBI UCTIOIB3YIOTCS CIEAYIOUINE JOMOJTHUTEIbHBIE METOIbI
00y4YeHHs, TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTecTali 00yJyaromuxcs B
3aBHCUMOCTH OT UX UHAMBHUAYaIbHBIX OCOOEHHOCTEH:

1) JUTSL CJIETIBIX U CIIa0OBUIAIINX:

— JeKuuu Oo(QOpMISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JTOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIieueHUEM;

— JUIS ~ BBIIOJHEHWsS  3aJaHus TpU  HEOOXOAMMOCTH  INPEAOCTaBISIETCS
YBEJIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNsl OPOPMIISIOTCS YBEIMYCHHBIM HIPUPTOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— JIEKIMH OOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

— MUChbMEHHBIE 33aJJaHUS BBIIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TPOBOJUTCS B MHUCHBMEHHOH (OpMEe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeJieHue B popMe TeCTUPOBAHUS.

3) JUISL JIUL C HApYIICHUSIMU OIIOPHO-/IBUTATEIBHOTO arlapara:

— JeKuuu Oo(QOpMIISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPAaMMHBIM 00eCIIeUeHUEM;

— MMCbMEHHBIE 33aJJaHUS BBIIIOIHSIOTCS HA KOMITBIOTEPE;

— 9K3aMeH MPOBOJMUTCSA B YCTHOM (OpMe MM BBITIOIHAETCS B MUCbMEHHOU (hopme
Ha KOMIIbIOTEPE.

IIpy HEOOXOTUMOCTH MpPEeayCMaTPUBACTCS YBEIUYEHHE BPEMEHHU JUI MHOJATOTOBKU
OTBETA.

[Ipouenypa  mpoBeAeHHs  NPOMEKYTOYHOW  aTTecTalluu AN OOydaroluxcs
YCTaHABIMBACTCS C YYETOM WX HHIMBUAYAIBHBIX TICHXO(HM3HYECKHMX OCOOEHHOCTEH.
[TpoMexyTouHas aTTecTalusg MOXKET MTPOBOAUTHCSA B HECKOJIBKO STAIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YJIbTaTOB OOYYEHHUS JIOMyCKaeTcst ¢
UCTIOJb30BaHUEM JIUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHIA.

ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OMOImorpadu4eckuM pecypcam B CETH
WuTepHer s kaxaoro oOywaromierocss B ¢opMmax, aJanTUPOBAHHBIX K OTPAaHHUEHUSM HX
3II0POBBSI ¥ BOCTIPHUSITHS HHPOPMALIH:

1) JUIS CIENBIX U CIIAa0OBUNAIINX:

— B IICYaTHOHM (pOopMe yBETMUECHHBIM mpH(TOM;

— B (hopMe FIMEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U cJIaboCbIIIamuX:

— B MIEYAaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 1T 00YyYarOIIUXCS C HAPYIIEHUSIMU OMIOPHO-/IBUTATENILHOTO anmapara:

— B IIEYAaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOHECCA

VYueOubie 3ansaTus npoBoaarcs B 9 xopmyce Joul'Y (r. Howenk, yiu. lopca, 17a). s
IpoBe/ieHUs] JTaOOpaTOPHBIX 3aHATHH TpedyeTcs aynuTopus, oOOpyJOBaHHas MEJIOBOM WM
MapKepHOH JTOCKOU, MyJIbTUMEIUHHBIN TIPOSKTOP U dKpaH, HOYTOYK, KOMILIEKT y4eOHOH Mebenn
JUI CTYZEHTOB, pabouee MeCTO MpernojaaBarens, BbIXOA B VHTepHET — MPOBOJHON WM C
ucnonb3oBanuemM Wi-Fi.
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JInst caMOCTOSITeNbHONW pabOTHl HMCIIONB3YIOTCS TEKCTOBBIE W 3JIEKTPOHHBIE PECYpPCHI
HayuyHoli OMOIMOTEKM YHUBEPCUTETa U JPYTHX HIIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUECKOE 00eCTICUCHHE.

[Ipu u3yyeHUH TUCHMIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE OOY4YeHHE U JTUCTAHIMOHHBIC
00pa3oBaTeNbHBIC TEXHOIOTHH.

C WCmoNb30BaHMEM KOMIBIOTEPHBIX TEXHOJOTMH JHUCTAaHLIMOHHOTO 00pa30BaHUs
OCYIIECTBIIACTCS TEKYIIMH KOHTPOJIb 3HAHMH OOy4YalOIIMXCS Ha OCHOBE TECTHPOBAHHS U
POBEPKU PE3YIHTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTeparypa

1. JIpira, P. M. Kypc nexuuii mo KOJUIOMIHOW XUMHH: Y4eOHO-METOIMYECKOE
nocooue. — Jlonenk: 'OY BIIO «{loaHVY», 2020. — 125 c.
2. W3ydyenue AMCIEPCHBIX CHUCTEM W TOBEPXHOCTHBIX SIBICHHH: y4eOHO-

meroandeckoe mocooue / P. U. Jlpira, T. b. [Momumyk, JI. B. Ilerpenko — Jlonenk: 'OY BIIO
«JlorHY», 2021. - 152 c.

3. 3umon, A. JI. Komnmowmnas xumus : YueO. Il By30B IO HAaNpaBICHUSIM
«XuMUA», «XUM. TEXHOJOTHS 1 OMOTEXHOJIOTHS» U cIell. «XuMus», «buorexuonorusy / 3uMoH
A. 1., Jlemenko H. ®. — M. : Xumus, 1995. — 335 c.

4. lenbpman, M. U. Kommompnas xumus [Texcr] / M. W. Tenpdman, O. B.
Kosaneswuu, B. I1. FOctparos. — CII6. : JIans, 2008. — 332 c.

5. Myxun, E. JI. Komnonanas xumust [Tekct] : yueOHUK JUIsl CTYACHTOB BY30B I10
CIIENUATBLHOCTH «XuMus» U HampaBieHuto «Xumus» / E. JI. Ulykun, A. B.Ilepuos, E. A.
Amenuna ; Mock. roc. yH-T uM. M. B. JIomoHocoBa. — 4-¢ u3g. — M. : Beicu. k., 2006. — 444 c.

6. ®posnos, HO. T'. Kypc xommouaHoit xumuu. [lOBEepXHOCTHBIEC SBJICHHS U
nucriepcHele cuctemsl [Tekct] : yueOnuk it By3os / FO. I'. ®ponos. — 2-e uzn. — M. : Xumus,
1989. — 462 c.

11.2. JlonmosHUTENbHASA TUTEPATYpa

7. l'enepman, M. UWN. Komnompnas xumus [Tekcr] / M.U. Tenbdman,
O. B. KoBasieBuy, B. I1. FOctpatoB. — 3-¢ uzn. — CIIO. : Jlans, 2005. — 336 c.
8. yxun, E. . Kommounmnas xumusi [Tekct] : y4eOHUK [Afisi BY30B IIO

cnenuanbHOCTH «XuMus»» u Hampasinermtoo «Xumms» / E. JI. Ilykwun, A. B.Ilepmos,
E. A. AmMenuna. — 3-e u3a. — M. : Beicmn. mik., 2004. — 445 c.

9. Jlanre, K. P. TloBepXHOCTHO-aKTHBHBIE BELIECTBA: CHUHTE3, CBOWCTBA, aHAIIN3,
npumenenue [Tekct] : mep. ¢ aurn. / K. P. Jlanre ; mayu. pen. JI. Il. 3aituenko. — CIIO. :
[podeccus, 2005. — 238 c.

10. [ToBepXHOCTHO-aKTUBHBIC BEIIECTBA W TOJUMEPHI B BOJIHBIX pacTBopax [Tekct] /
K. XonmGepr, b. Mencon, b. Kponbepr, b. JIunaman ; nep. ¢ auri. I'. T1. SIMIONBCKOI ; IO pe.
b. [I. Cymma. — M. : bunowm. JlabopaTtopus 3Hanui, 2007. — 528 c.

12.  THOOPMAIIMOHHBLIE PECYPCbI

1. HanuonanbHast 3JIEKTPOHHAs OndaMoTeKa (H9Bb): denepanpHas
rocynapcTBeHHas wHdopmarmoHHas cuctema / MunucrtepctBo Kynbryper P®; Poccuiickas
rocynapctBeHHas 6ubanoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pesxum nocTyma: cBOOOIHBIN, moanucka. Heo6xoaumMa ycTaHOBKa TPOTPaMMHOTO
oOecrieueHus. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: Hay4Has a5ekTpoHHas OuOimoreka: cait. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexum goctymna: Ijisi aBTOPHU30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.
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3. Hayunas snexkrponnass Oubnmoreka «KubOepJlenmnka»: caikt / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
CBOOOIHBIN. — TEKCT: TEKTPOHHBIMN.

4. DNeKTPOHHO-ONOITMOTeYHAs cucrema «JIaHb»: [caiit]. — URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
[I0JIb30BaTENEeH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiitT: snektponHas OMOIMOTEYHass cucTema: calT. — Mocksa, 2013. —

URL: https://biblio-online.ru (mara obpamenus: 01.09.2023). — Pexxum moctyna: Aisi aBTOPU30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

6. DyeKTPOoHHO-0uOanoTeunasi cucrema J{loul'Y: caiitr / ®T'BOY BO «/loH['Y». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oo6pamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37€KTPOHHBIM.

7. DJiekTpOHHBIN KaTajor Hayunoit OmGmmoreku Jonl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: snekrponusiii // DBC Jlonl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oo6pamenus: 01.09.2023). — Pexum gocTyna: TOWCK CBOOOJHBIN, AJICKTPOHHBIC
JIOKYMEHTHBI — [J1s1 1tosib3oBaTenen JJonl'Y.

8. JuexktpoHnblii apxuB [oul'Y: pasmen caiita / HBb Jonl'Y. — Tekct:
anekrpornbit // DOBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctymna: CBOOOIHBIN.

13.  ITPOI'PAMMHOE OBECIIEUEHHE

1. Windows 7 PRO (xopnoparuHnas nunensust JJoul'y Ne 46484614).

2. Microsoft Office (kopnopatusHas nureH3us Jorl'Y Ne 46472919).

3. Microsoft Visual Studio (yiuniensust mporpammsl Dream Spark mist Beicmmx yueOHbIX
3aBeJICHUN).

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iauuenszun GPL, Apache,
BSD nnst cB000IHOTO TIPOTPAaMMHOTO 00ECTICUCHHS ).
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