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Pabouas mnporpaMma IHCHHIUIHHBI «XHMHS KO/LJIOHAHBIX H HAHOCHCTEM» UL
obyvaromuxcs mo HampaBneHuro moarotoBku 04.03.01 Xwmmus, cocraBieHa Ha OCHOBaHHH
®delepabHOTO TOCYAapCTBEHHOr0 00pa30oBaTENBHONO CTaHJAapTa BHICINEr0 00pa3soBaHUS —
Oakanaspuar 1o HampaeieHuio moarotoBkd 04.03.01 Xumus, yTBEpXKIEHHOTO IPHKA30M
MunncrepctBa 00paszoBanus U Hayku Poccmiickoit @enepamun ot 17 monsa 2017 r. Ne 671 (c
u3M. u jom.), Ilopsaka opraHM3alldi W OCYILECTBIEHHS 00pa3oBaTENbHON AEATENBHOCTH II0
06pasoBaTeNbHBIM IIpOrpamMMaM  BEICHIEro o0pa3oBaHMs — HporpaMuaMm —OakanaBpuara,
mporpaMMaM  CHENHAIMTeTa, IpOrpaMMaM  MaruMcTparypbl, YTBEPXKIEHHOTO IPHUKa30oM
MuHKCTEpCTBA HAYKH W BhIcmiero oopazoBanus Poccuiickoit @enepanun ot 06 anpens 2021 r.
Ne 245 (¢ u3M. ¥ JI01L.), B COOTBETCTBHH C Y4eOHBIM IIJIAHOM, YTBEPKIACHHBIM YUEHBIM COBETOM
OI'BOY BO «loaI'Y» mns nabopa 2024 roza.

PaspaboTuuk:
JoeHT kadenpsl GU3NIECKON XUMHUH,
KaH[. XHM. HayK, JOIIL. WMZ P.N. Jlpira

PaGoyas mporpamMma yTBepk/JeHa Ha 3aceaHuH Kadeapsl GU3nYecKoi XUMUH.
ITpotoxoi ot 26.03.2024 r. Ne 14.

3apenyromuit kadenpoi %/# B.M. Muxansuyk

COI''TACOBAHO:

Jlekan XuMHYECKOTO (haKyJIbTeTa W C.I'. baxTun

28.03.2024 r.

YyeOHo-MeTOqHYECKAas KOMACCHS XHMHYECKOTo ¢axyJibTeTa.

ITpotokomn ot 27.03.2024 1. Ne 2.
[Ipencenarens %ﬁ{ Kééy P.W. JIbira

PykoBouTes OCHOBHOM MpodeccHOHaIBHON

oOpa3oBaTenbHOM MPOrpaMMBI,
I-p XMM. HayK, pog. VL_/—\ B.M. Muxanbuyk
28.03.2024 r.
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1. MECTO JUCLMIIJIMHEI B CTPYKTYPE OBPA3OBATEJIbBHOM [TPOI'PAMMEBI

1.1.TpeboBanusi K MpeABapUTEIHHON MOATOTOBKE OOYYAIOIIUXCS, MPEAIISCTBYIONINE U
CONYTCTBYIOIINE AUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3YUYECHHE JAHHOM:
JTUCIUIUIMHBL TporpamMmbl OakanaBpuara: Heopranudeckas Xumus, AHaTUTHUECKas
xumus, Opranudeckas xumusi, Matematuka, ®uzuka, Ouzndeckas XxuMus, MeTosl pa3aeieHus
Y KOHLICHTPUPOBAHUS B XMMHUYECKOM aHaiu3e; BhICOKOMOJEKyIspHbIE cOequHEHUs1, MeToabl
uccienoBanusi  (a3oBbIX paBHOBeCHi, OCHOBBI OHOTCOXMMHH, MPOJIOJDKEHUE KYpCOB
Oprannueckas xumusi 1 @uznyeckass XUMHsI.
1.2, JIuCcIUTUIAHEBI, KypcOBBIE PabOTHl W TPAKTHKH, JUISI KOTOPBIX OCBOCHHE JTaHHOU
JTUCIUILTAHBI HEOOX0IUMO KaK Mpe/IIeCTBYIOIEE:
[Tonumepnsie  kommo3uThl, buoopranmveckas xumusi, CTpoeHHE  BEIIECTBA,
OneKkTpoxumusi, XuUMusl OKpY’Kawllel cpeapl, XuMuueckas texHosnorus, lIpousBoacTBeHHas
MpaKTUKA: TPEAAUNIIIOMHAS.

2. OIIMCAHUME JUCLUITIINMHBI

2.1.0061mas xapakTepuCTUKA

HaumeHoBaHMe nokaszatens 3HayeHHe NoKa3aTes
HasBanue 06pa3oBaTebHON MPOTPaMMBbI 04.03.01 Xumus (ITporpamma 6akanaBpuaTa)
HIudp n Ha3BaHHE B COOTBETCTBHH C b1.B.O/1.10 XuMusl KOJJIOUIHBIX U
y4eOHBIM IIJITAHOM HaHOCUCTEM
YacTte 00pazoBaTeIbHON MPOTrPAMMBI BapuaruHas yacTb: BEIOOD By3a
KosmuecTBO 3a4eTHBIX €QUHULL / BCETO YacCOB 3/108

2.2 .Pacnipenenenue 9acoB 1o ¢popmMam U iepuojam oOydeHus

a. OO111ee KOJIMYECTBO YacoB
=
dopma g1 3 CaMoCTOs-
> | £ | mekuu- | yabopa- | MpaKTH- - ®dopma
00y4eHus £ 3 TEIBHOM BCETO
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
pabotei+K
Ounas 3 6 34 17 — 57 108 9K3aMEeH
OuHas, Bcero
OuHo- 4 8 10 5 — 93 108 9K3aMeH
3a04Has

3. LEJM JUCLTATUIMHBI

JlaTb 4eTKue MpeACTABICHUS O TEOPETHUUECKUX U AKCIIEPUMEHTAJIbHBIX OCHOBaxX HayKH,
U3yyalolled AMCIEPCHOE COCTOSHHE BEIECTBA W IIOBEPXHOCTHBIC SIBJIEHUS B JIUCIEPCHBIX
cUCTEeMax, OMpenessisi 0COOYI0 poiib KaK MEXIAUCIUILUTMHAPHONW HAYKH, KOTOpas CHHTE3UpPYeT
3HAHUS CMEXHBIX Pa3/1eJ0B XUMUH, (PU3UKH, OMOJIIOTUHU U JPYTUX €CTECTBEHHBIX HayK.

4. KOMIIETEHIIMM OBYYAIOILIEI'OCS, DOPMUPYEMBIE B PE3VJIbTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMEI, X
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHUSA

4.1 KommereHnuu

OIIK-1. CnocobeH aHanM3WpOBaThb WU HHTEPHPETUPOBATH PE3yJIbTAaThl XUMHUYECKHX
HKCIEPUMEHTOB, HAOIIOACHUN U U3MEPEHUIA.

4.2 NHuKaTopbl KOMIETEHIUI
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OIIK-1.1. CucreMaTusupyer U aHAJIU3UPYET PE3yibTaThl XMMHUECKUX SKCIIEPUMEHTOB,
HaOJr0IeHU, N3MEpEeHNH, a TaKkKe Pe3ysIbTaThl pAaCYE€TOB CBOICTB BEIIECTB U MaTEPUAIOB.

4.3.Pe3ynbTathl 00yueHUs

OIIK-1.1.1. 3Haer TeopeTHMYECKHME OCHOBbI KOJUJIOUJAHOW XHUMHUU M  METOJO0B
UCCJIEIOBaHMSI, KOTOPbIE OHA MCIIONb3YET Ha MPAKTHUKE.

OIIK-1.1.2. VYmeer ¢opMyaupoBaTh 3aKJIIOYEHUS M BBIBOJBI 10 pe3yjbTaTaMm
XUMHYECKOI0 IKCIIEPUMEHTA U PacUYETOB.

5. TIPOI'PAMMA JMCIHUIIJIMHBI

Ha3zBanue tembl | Kpatkoe copep:kanue TeMbl (BOIIPOCH TEMBbI)
Paznen 1. TepMoarHaMuKa U CTPOCHHE MIOBEPXHOCTHOTO CJI0sl. AZICOPOIIMOHHOE PaBHOBECHE
1. BBeneHue B XUMHIO 1.1. Knaccudukanus moBepXHOCTHBIX SBICHUNA U JHCIIEPCHBIX
KOJIJIOUJAHBIX M HAHOCUCTEM CHCTEM.

1.2. BBeneHue B KOJUIOUIHYIO XUMHUIO.

1.3. OcHOBHBIE TIOHATHS, OOBEKTHI W IEIb HM3yYCHHS
JHACIUTLINHEI.

1.4. KonnonmHaple dYacTUIOBI W KOJUIOMOHBIE  CHUCTEMEL,
KOJIJIOUTHOE COCTOSTHHE BEIIECTBA.

1.5. Tlpu3Haku 0OBEKTOB KOJUIOUTHON XUMHH.

1.6. KonnuecTBeHHOE ONPEEIIEHNE AUCTIEPCHOCTH.

1.7. Cnenuduyaeckue CBONCTBA JUCTIEPCHBIX CUCTEM.

1.8. Knaccudukanus moBepXHOCTHBIX SBICHUNA U JHCIIEPCHBIX
CHCTEM.

1.9. JInodunbHbie U TM0POOHBIE TUCTIEPCHBIE CUCTEMBI.

1.10. B3aumocBsI3pb ~ KOJUIOMJHOM  XUMHUHU C  JAPYTUMHU
OUCHUIUTMHAMY, C (QU3UKON, OHoJOruell, Treosoruei,
MEIHITHHOM.

1.11. OcHOBHBIE 3TaMnbl Pa3BUTHS KOJJIOMJAHOW XUMUHU.

1.12. IIpuMeHeHre COBPEMEHHON KOJUIOUTHON XUMHH.

2. TepmoauHamuKa 2.1. CBoboHast TOBEPXHOCTHAS SHEPT U

MMOBEPXHOCTHU 2.2. IloBepXHOCTHOE HATSIKEHHUE.

2.3. TepmoauHaMuueckue GyHKIUU TTOBEPXHOCTHOTO CIIOSL.

2.4. BausiHue TeMIiepaTyphbl Ha TepMOAMHAMUYECKUE (DYHKITUH
IIOBEPXHOCTHU, KPUTHUYECKAsA TEMIIEPATYPA.

2.5. MexdazHoe HaTsDKEHHME Ha TIOBEPXHOCTH — pasnena
B3alMHO HaCBILIEHHBIX KUAKOCTEN, IPaBUII0O AHTOHOBA.

2.6. CBoOO/mHAsE TOBEPXHOCTHAs OSHEPrUsl TBEPABIX  TeT,
cneunpuka oOHapYyKEHHUS.

2.7. Cneunduka TmpOSIBICHUS CBOOOJHONH TOBEPXHOCTHOM
SHEPTUM TBEPABIX TEJ U €€ ONPEACIICHUE.

2.8. Metonpl ~ U3MEPEHHS ~ MOBEPXHOCTHOIO  HATSHKEHMS
IOBEPXHOCTEH.

2.9. Metonpl ~ U3MEPEHHS  TMOBEPXHOCTHOIO  HATSHKEHMS
JIETKOIIOIBIKHBIX TTOBEPXHOCTEH.

3. SBnenus 3.1. YcranoBnenue GopMbI )KUIKOCTEH.
KallMJUIAPHOCTH U 3.2. TepMoAMHAMHUYECKUE YCIOBUS CMAauMBAHMSI M PacTEKaHUs
CMa4yMBaHU Ha TBEPJBIX U KUJKUX MIOBEPXHOCTSIX.

3.3. KonuuecTBeHHbIE XapaKTEPUCTUKU CMAYNBaHUS.

3.4. N36uparenbHOe cMauyuBaHue: TUOGOOHBIX M JTHODUIBHBIX
IIOBEPXHOCTEH.

3.5. CmaunBaHue peajdbHbIX TBEPIbIX TEJ, THUCTEPE3UC




CMauMBaHMSL.

3.6. KanumuispHoe naBnenue, 3akoH Jlamaca. JlucnepcHocTs U
TEpPMOJAVMHAMUYECKHE CBOMCTBA TEI.

3.7. 3akon TomcoHa, I'u66ca-Kropu-Bynbda.

3.8. Ypasuenue Xopena.

3.9. Ponp  KamwIIsApHBIX  SIBIEHUMM W CMauyMBaHUsA B
NPOMBIIICHHOCTH | arpoTEexXHHUKE, KOJUJIOUTHO-
XMUMHUYECKHE METOJbl MHTEHCU(pUKAIMHU HePTeI00buU U
o0orameHus MOJIE3HBIX HCKOMAeMBbIX.

3.10. DUUKO-XUMHYECKUE OCHOBBI (bI0TaIMOHHOTO
o0oranieHus py/.

4. Ancop6rius Ha
MOBEPXHOCTH paznena (a3

4.1. Axcopbuust Kak CaMONPOM3BOJIbHOE KOHILIEHTPHUPOBAHUE
BELIECTB HA MOBEPXHOCTH.

4.2. TloBepxHoctHo-akTuBHbIe (I[IAB) u  moBepXHOCTHO-
nHaktuBHble ([IMB) BemecTna.

4.3. IToBepXHOCTHAsA aKTUBHOCT.

4.4. TepmoauHaMHKa TIpoliecca aacopOIuu.

4.5. YpaBuenus aacopOuuu ['n66ca.

4.6. Knaccuduxarnms [TAB, IIPUMEHEHHUE, npobiema
ouopaznoxenus. [Touarue o ruapoPUIBHO-TUNOPUIEHOM
6anmance (I'JIB) monexyn ITAB.

4.7. Knaccuukauss MOBEpPXHOCTHO-aKTUBHBIX BEIECTB IO
(bU3NKO-XMMHYECKOMY MeXaHu3My neiictust (PeOunnepa).

4.8. 3aBUCUMOCTH INOBEPXHOCTHOI'O HATSHKEHUS oT
koHueHTpauuu [TAB. Ypasuenue [llunikosckoro.
4.9. zmeunenue MOBEPXHOCTHOMN aKTUBHOCTHU B

roMmousiornyeckux psgax [TAB.

4.10. TepmoamHamuueckoe 0OOCHOBaHHME mpaBuia J[rOKiO-
Tpayoe.

4.11. PabGora agcopOuumu.

4.12.  AncopOuuoHHOE paBHOBECHE Ha TOBEPXHOCTH pasJiena
pactBopa [IAB-ras.

4.13. VYpaBHeHue u3oTepmsl aacopouuu Jlenrmiopa.

4.14. Cssa3b ypaBHeHuil ' u60ca, lllumxkosckoro, Jlenrmtopa.

4.15. Crpoenue moHocnoeB pacTBopumMbix [TAB.

4.16. ]JIByXxMepHOE COCTOSHHUE BELIECTBA B IMOBEPXHOCTHOM
clIoe.

4.17. JlByXMepHO€  JaBJIEHHUE. YPaBHEHUE  COCTOSHMUS
MoHocioes [TAB.

4.18. Pacuer pa3mepoB monekyn [TAB.

4.19. IloBepxHOcTHblE IUIEHKM HepacTBopuMbix [IAB.
OCHOBHBIE THIIBI IJICHOK.

4.20. Bnusnue ancop6bumonHbix cioeB [IAB Ha mpouecch B
IPUPOJIE U TEXHHKE.

4.21. AncopOmus ra30B Ha TBEPIOH TTOBEPXHOCTH.

4.22. Tlonstue o pu3NYECKOM aacopOMU U XEMOCOPOIIHH.

4.23. AncopOUMOHHBIE METOJBI  OTNPENCICHUS  yIEIbHOM
NoBepXHOCTU aacopOeHToB. Kiaccudukanus ancopOoeHTOB
o pasmepy nop (dyoununa).

4.24. Paborta, TemI0Ta U YHTPOMHSI aJCOPOIIHH.

4.25. MH3otepmsbl aicopOIIH ra3oB.

4.26. Teopus ancopOuuoHHBIX cui. Teopus aacopOLMU Ia30B.
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4.27. AncopOUMOHHBIE METOJBI OTNPENCICHUS  yIEIbHOM
MIOBEPXHOCTHU a/ICOPOCHTOB.

4.28. OcoOeHHOCTH aCcOPOIMK MOJIEKYJI U HOHOB Ha TBEPIOH
MIOBEPXHOCTHU U3 PACTBOPOB.

4.29. TlpaBuimo BbIpaBHUBaHHS MoOJsipHOCTEH PeOunpepa.
Monudunupyromee nerictsue I[1AB: rugpodobuzanus u
ruIpouiIn3anys MOBEPXHOCTEH.

Paznen 2. O6beMHBIC CBONMCTBA JIUCIIEPCHBIX CHCTEM

5. JImodoOHbIE
JUCTICPCHBIE CUCTEMBI

5.1. Meroasr monydeHuss JTUOPOOHBIX ITUCHIEPCHBIX CHCTEM
(mucnepraliuOHHBIE U KOHJIEHCALIMOHHBIE).

5.2. DHepreTvka IUCIeprupoOBaHUS U KOHICHCAIIUH.

5.3. Ilpoueccel aucneprupoBaHuss B IPUPOAE, TEXHUKE U
XUMUYECKOH  TexHojoruu.  Ilpumenenue  sddekra
PeGunnepa.

5.4. CBa3p pabOTBl JUCHEPTUPOBAHUS C TIOBEPXHOCTHOM
SHEpruen Tena.

5.5. llpumenenne  [TAB  ans  ymeHblieHuss  pabOTHI
JTUCTIEPTUPOBAHUS.

5.6. ®opwmer nposeaeHus ¢ dexra Pedunaepa.

5.7. KongencanmonHoe 00pa3oBaHUE JUCIIEPCHBIX CHCTEM.

5.8. Pabora oO6pazoBaHus 3apobIIIeii HOBOU (ha3sbl.

5.9. Meroasl 00pa3oBaHUsI Pa3MEPOB YACTUI[ B JHCIIEPCHBIX
CUCTEMaX.

5.10. dusunueckast U XUMHUYECKass KOHICHCAIIHS.

5.11.  OcHOBHBIE METO/BI OUUCTKH 30JICH.

6. JInodunbHbIe
JIMCIICPCHBIE CUCTEMBI

6.1. Tepmoaunamuka oOpa3oBaHMs JTUODUIBHBIX KOJJIOUIOB.
Kpurepuii Pebunnepa-Illykuna.

6.2. Munemnnoo0pa3oBanue B pactsopax [TAB.

6.3. Kpurnueckas KOHIIEHTpaLUs MHIIEIIII0O00Pa30BaHUS
(KKM), MeTo/b1 €€ onpenesieHus.

6.4. CTpoeHue NpsIMbIX U OOPATHBIX MUIICILI.

6.5. TepmoanHamMuKa MULIEIIO00pA30BAHHUS.

6.6. Temneparypnas 3aBucumocth KKM, Touka Kpadra.

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

6.8. OTHOCUTENBHAS CONMFOOUITU3AIINS.

6.9. IlpakTHyeckoe MPUMEHEHNE MULICIUIIPHBIX CUCTEM.

6.10. HccnenoBaHue CBOWCTB pacTBOPOB IOBEPXHOCTHO-
AKTUBHBIX BELIECTB.

7. DnexTpuuecKue
CBOICTBA JUCIIEPCHBIX
CHCTEM

7.1. JIBoiino#t »snektpuyeckuid ciou ([ADC), npuuumHbl U
MexaHu3MbI 00pazoBanus J12C.

7.2. Monmenu ctpoenus [ID9C (I'enpmrombma, ['yn-Uenmena,
[repHa).

7.3. U3menenne mnoteHuuanoB JOC ¢ paccrosHuEM OT
MOBEPXHOCTH, C KOHLIEHTPALUEH U 3apsiIOM HOHOB.

7.4. DNEKTPOKUHETUYECKUNA MOTEHIMAT.

7.5. DNEKTPOKUHETUICCKUE SIBJICHHS (amexTpodopes,
3JIEKTPOOCMOC, TOTEHIINAIIBI TEUCHHSI U CETUMEHTAIIUH ).

7.6. Teopus ['enbmroinbiia-CMoIIyX0BCKOTO.

7.7. Meronsl onpeeacHus 3JIEKTPOKUHETUYECKOTO
MOTEHLIKaa.

7.8. CtpoeHne MULIEIUTBI THAPOPOOHBIX 30JIEH.
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7.9. NoHHbIi 0OMEH.

7.10. 3035eKTpUyecKoe COCTOSHUE B JUCTIEPCHBIX CHCTEMaX.

7.11. IIpakTHueckoe MpUMEHEHNE HOHHOIO OOMeHa (OUHIICHHE
BOJIbl, U3BECTKOBAHHE IPyHTA, BHECEHHUE y10OpEeHUH U Ap.)
U DOJEKTPOKMHETUYECKHX  sABIeHHWHA  (dIexTpodopes,
AIEKTPOOCMOC).

8. YcroitunBocTh
JIMCTIEPCHBIX CHCTEM

8.1. CenqumeHTalMOHHAasT W arperaTuBHasl  yCTOMYMBOCTh
JHMCTIEPCHBIX CUCTEM.

8.2. YcTOoHUMBOCT, M KOAryssdlus 30J€ M CyCHeH3uil B
TEXHOJIOTHYECKUX Tmporeccax Hu npupoge. OuuineHue
BOJIBI.

8.3. Hapymenue arperaTMBHOH YCTOWYMBOCTH BCIIEACTBUE
KOAJIECLIEHLIUU, U30TEPMHUYECKON MEPErOHKH, KOAryJIsIHH.
T

8.4. Teopus ycroitunBoctr 110G oOHBIX 301ei ([JIDO).

8.5. TepmonMHaMUKa TOHKUX TUJICHOK.

8.6. PacknuHuBaromiee JlaBJICHNE 1o Jeproruny.
Cocrapisomuye pacKIMHUBAIOLIETO JaBICHHS.

8.7. 3aBUCUMOCTD SHEPTUHU B3aUMOJICHCTBUSA YaCTHIL
JUCTIEPCHOM (ha3bl OT pacCTOSIHUS MEXLy HUMH.

8.8. @akTopsl  ycTOHYMBOCTH  JTHOGOOHBIX  JAMCIEPCHBIX
CHCTEM. CTpyKTypHO-MEXaHUUECKUI 6apbep
YCTOWYHBOCTH.

8.9. 3ammrHble Koutouabl. Koarymsmus 301€il 31eKTponuTamu.

8.10. OcHoBbl Teopuu koaryssinuu JJIDO.

8.11. MexaHnu3Mbl ~ Koaryisiiud  (KOHIIGHTPAIIMOHHBIA U
HENTpaInu3alluOHHbIN).

8.12. Ilopor koarynsuuu. Kunetnka KoaryJsiiui.

8.13. IlenTusanus.

8.14. Ocobennoctu CTPYKTYPBI u YCTOMYMBOCTHU
MHKPOTETEPOr€HHOM TUCIIEPCHON CUCTEMBI.

8.15. Meroapl moiydeHus, KiaccuuKauusi, yCTOWYMBOCTb M
pa3pylIeHUE CyCIIEH3UM, IMYJIbCUI, TIEH, a3PO30JIEH.

8.16. OMynbraropsl, IEeHOOOpa30BaTEIH.

8.17. OOpa3oBaHue U CBOICTBa pacTBOPOB MOJUMEPOB —
«MOJIEKYJIIPHBIX KOJIJIOUA0BY.

8.18. Komtouanele Aucnepcud MOJUMEPOB U WX 3HAYEHUE B
HAapOJIHOM XO3HCTBE.

9. Onrnyeckue CBOMCTBA
JIMCTIEPCHBIX CHCTEM

9.1. PaccesHue w  monspu3anus ~CBETa  KOJUIOWTHBIMHU
CUCTEMaMH.

9.2. 3axoH Panes.

9.3. IornoieHue cBeTa B JUCTIEPCHBIX CUCTEMAX.

9.4. [Ipumenenue 3axona Jlambepra-bepa B MyTHBIX cpenax.

9.5. Oxkpacka 307€il.

9.6. OnTuveckrne METOAbl UCCIACAOBAHUS KOJUIOUIHBIX CHUCTEM.
Hedenomerpus, TypObomumeTpus, YIbTPaMUKPOCKOIHS,
AJNIEKTPOHHAS] MUKPOCKOTIHSL.

10.  MonexynsipHo-
KMHETHYECKUE CBOMCTBA
JMCTIEPCHBIX CHCTEM

10.1. YHUBEpCAIBHOCTh MOJIEKYJISIPHO-KMHETUUECKUX CBOMCTB
PacTBOPOB U JTUCIIEPCHBIX CUCTEM.

10.2. bpoyHoBckoe  nBwkeHue, auddys3us, ocMoc B
KOJUIOMIHEIX CHCTEMAaX.

10.3. OcMmoc B AMCTIEPCHBIX OMOJIOTHYECKUX CHCTEMAaX.




10.4. CequmeHTanyst B JMCIEPCHBIX CUCTEMAX.

11. CrpyKTypHO-
MEXaHNYECKHUE CBOMCTBA
JUCTIEPCHBIX CUCTEM

11.1. OcHOBHBIE OHATHUSA U 3aKOHBI PEOJIOTHH.
11.2. CtpykTypooOpa3oBaHre B JUCIIEPCHBIX CUCTEMAX.

11.3. CiocoObl OnmUCcaHusi MEXaHMYECKUX CBOMCTB JHCIIEPCHBIX
cucrteM. Peosornueckne CBOMCTBA JUCIIEPCHBIX CUCTEM.
11.4. KoarynsaunoHHsie u KOH/ICHCALlUOHHO-

KPUCTAJIIIN3ALMOHHBIE CTPYKTYPBHI.
11.5. [lonnas peosoruueckass KpHBas: TBEpAOOOpa3Hble U
KHUJIKOOOPa3HbIE CHCTEMBI.

12. Kommounmuo-
XUMHUYECKUE OCHOBEI
OXpaHbl MPUPOBI

12.1. KonnoniHo-XxMMHYECKHE TTPOLIECCHI M CUCTEMBI, JIeXKAIlNe
B OCHOBE METOJ/IOB OYMCTKU aTMOc(hephl 1 Tuapochepsl.
12.2. MeTozsl pa3pyueHus a3po3oneit, 6opbda ¢ 3arpsi3HEHHEM

aTMocdepBhl.

12.3. MeTtoasl OYMCTKM MPHUPOAHBIX M  CTOYHBIX BOJ,
OCHOBaHHbIE =~ Ha  HW3MEHEHMM  arperaTuBHON U
CEIUMEHTAllMOHHON YCTOMYMBOCTH JIUCIIEPCUM.

12.4. Ounctka  BOABI  OT  TOBEPXHOCTHO-AaKTUBHBIX U
PaCTBOPUMBIX TOKCUYHBIX 3arpsi3HEHUI.

12.5. [IpuMeHeHre TIEHHOW cemaparuy, ajcopOIuu, MOHHOTO
oOMeHa.

12.6. MemOpaHHBIE METO/IBI pa3IelICHUs TUCTICPCUT.

12.7. KonnougHo-XMMHUYECKHE CUCTEMBI JUIS PEIICHUS TPOo0ieM
OXpaHbl OKPYKAIOIIEH CPeabl.

6. CTPYKTYPA U COAEP’)KAHUE NJUCHUITJIMHDBI

6.1.@opma obydeHust — oyHasi, Kypc — 3, cemectp — 6

HaumenoBanus pa3aenoB u TeM Kosmiectso uacos
Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero

Paznen 1. Tepmonunamuka u CTpoeHHe
MOBEPXHOCTHOTO CJI0s. AJICOPOLIMOHHOE 17 8 — 24 49
paBHOBECHE
1. BBenenue B XMMUIO KOJUIOUTHBIX U 5 4 6
HAHOCHCTEM
2. TepMoaMHAMHKA MIOBEPXHOCTH 6 4 8 18
3. SIBneHus KanWUIIPHOCTU M CMAuyMBaHUs 2 2 4 8
4. AncopO1usi Ha TOBEPXHOCTH paszena a3 7 2 8 17
Paznen 2. OOnemHBIC CBOICTBA
JIUCTIEPCHBIX CHCTEM 17 9 B 33 39
5. JIuohoOHBIC TUCTIEPCHBIC CHCTEMBI 2 1 2 5
6. JIuodbuabHbIE AUCTIEPCHBIE CHCTEMBbI 3 4 7 14
7. DNeKTpUYecKUe CBOMCTBA TUCIIEPCHBIX ) ) 4 2
CUCTEM
8. YCcTONYMBOCTh AUCIIEPCHBIX CUCTEM 2 2 4 8
9. OnTrueckue CBOMCTBA AUCTIEPCHBIX 5 4 6
CUCTEM
10. MosnekynsipHO-KUHETUYECKHUE CBOMCTBA ) 4 6
JIUCTIIEPCHBIX CUCTEM
11. CTpykTypHO-MEXaHUYECKHE CBOMCTBA ) 4 6
JIUCTIIEPCHBIX CUCTEM
12. KonnouiHO-XUMHUYECKHUE OCHOBEI 2 4 6




OXpaHbl IPUPOJIBI

HNTOI'O 1O KOMITIOHEHTY OIIOII 34 17 — 57 108
6.2.®opma 00yueHus: — O4YHO-3a04Has, Kypc — 4, ceMecTp — 8
HaumenoBanus pa3aenoB u TeM Kosmiectso uacos
Jlekn. | JlaGop. | Tlpakr. | CPC+K | Beero
Paznen 1. Tepmonunamuka u CTpoeHHe
MOBEPXHOCTHOTO CJI0s. AJICOPOLIMOHHOE 4 2 — 41 47
paBHOBECHE
1. BBenenue B XMMUIO KOJUIOUTHBIX U 1 5 6
HAHOCHCTEM
2. TepMoaMHAMHKA MIOBEPXHOCTH 1 2 15 18
3. SIBneHus KanWUIIPHOCTU M CMAauyMBaHUs 1 7 8
4. AncopOiusi Ha TOBEPXHOCTH paszena a3 1 14 15
Pasgen 2. O0beMHBIE CBOUCTBA 6 3 3 59 61
JUCTIIEPCHBIX CUCTEM
5. JIuohoOHBIC TUCTIEPCHBIC CHCTEMBI 1 3 2 6
6. JInounpHBIC TUCTIEPCHBIE CHCTEMBbI 1 11 12
7. DNEeKTpUUeCKue CBOMCTBA JUCTIEPCHBIX 1 2 9
CUCTEM
8. YCTOMYHUBOCTh AUCIIEPCHBIX CUCTEM 1 7 8
9. OnTuueckue CBOMCTBA AUCTIEPCHBIX 1 6 7
CUCTEM
10. MosnekynsipHO-KUHETUYECKHUE CBOMCTBA 1 6 7
JIUCTIIEPCHBIX CUCTEM
11. CTpykTypHO-MEXaHUYECKHE CBOMCTBA 6 6
JIUCTIIEPCHBIX CUCTEM
12. KoiutongHO-XUMHUYECKUE OCHOBBI 6 5
OXpaHbl IPUPOIBI
HNTOT'O 10 KOMITOHEHTY OIIOII 10 5 — 93 108

7. OHEHOYHBIE MATEPHAIJIBI (CPEACTBA) TSI TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTAIINN

7.1 KOHTpOJIBHBIE BOIIPOCHI
Pazgen 1

1. [IpenMer XxuUMHUM KOJUIOMIHBIX M HaHocucTeM. [Ipru3Hakun 0OBEKTOB KOJIJIOUIHOM

XUMHHU. I[I/ICHCpCHBIe CHUCTCMBI.

2. Krnaccudukanus quCiepCcHBIX CHCTEM IO pa3Mepy YacTHII JUCTICPCHOU (a3bl.

3. [Ipeamer xumuu

KOJIJIOUJHOU XUMUH.

4. [TonsTue mucnepcHocTu. IlapaMeTpsl, XapakTepu3yIOUHE pa3ApOOICHHOCTb
mucnepcHoit dassl. [Ipasuno a3 ['mbOca A AUCTIEPCHBIX CHCTEM.

5. Knaccudukanum qucrepcHbIX CUCTEM TI0 pa3Mepy YacTHI] JUCTIEPCHOM (a3bl, 110
arperaTHOMy COCTOSTHHIO (ha3bl M CPEbl, IO CTPYKTYPE.

6. [TpuMepbl KOJJIOWIHBIX CHCTEM W KOJUIOMIHBIX SBJICHHUH B NPUPOAE, HAPOIHOM
XO03HCTBE, MPOMBIIIIIEHHOCTH.

7. [ToBepxHOCTB, €€ TEOMETPUYECKOE OIIMCAHUE, KPUBHU3HA IIOBEPXHOCTH.

8. OCOOEHHOCTH KUIKUX U TBEPAbIX OBepXHOCTEH. CHUIOBOE MMOJIE TOBEPXHOCTH.

9. HOBerHOCTHBIe SABJICHUSA, UX TCPMOJUHAMHUYCCKOC OIMUCAHUC.

KOJLNIOMAHBIX U
KOJ'IJ'IOPII[HOﬁ XMMHHU KaK HayKH. BI)II[aIOIIII/IeCFI YUYCHBIC, BHCCIINC OobIION BKJIad B pa3BHUTHUC

HaAHOCHCTCM.

Ucrtopus

CTaHOBJICHUA
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10.  OcobGennbie CBOICTBa MIOBEPXHOCTH, MTOBEPXHOCTHOE HaTSKEHHE
(TepMOAMHAMHUYECKOE ONpeeaeHne, PU3NUECKU CMBICT).

11.  VYpaBHeHue NOJHON (BHYTPEHHEH ) SHEPTUU TOBEPXHOCTHOT'O CJIOSI.

12.  YnenpHas NOBEPXHOCTHAsl 3HEPIUs JKUAKOCTEW M TBEPHABIX Tel. 3aBUCUMOCTb
MOBEPXHOCTHOT'O HATSYKEHUS OT IPUPO/IbI BELIECTBA (C IPUMEpPAMHU).

13.  Meroas!l onpezeieHuss MOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTEH M TBEPABIX TEIL.
CyTh cTanarMoMeTpuyecKoro MeToia U MeTo/1a MaKCUMaJIbHOIO JaBJICHUS B ITy3bIPbKE.

14.  PacTBOpBI MOJUMEPOB KaK OOBEKTHI U3YUECHUS KOJUIOUIHON XxuMuei. X otauuus
¥ CXOXKHE CBOMCTBA C KOJUTOMTHBIMHU pacTBopaMu. HaOyxanue moimumMepos.

15. Bripaxkenue amst HOTHOW yneabHON MOBEPXHOCTHOM SHepruu, ypaBHeHue [ nub0ca-

FGJ'II)MFOJ'II)Ha. TGMHepaTypHI)IG 3aBUCUMOCTH  IMOBCPXHOCTHOTO  HATAKCHMHA, y,[[CJ'ILHOfI
HOBerHOCTHOP’I 9HEPTHUU U TCIIOTHL 06pa30BaH1/151 CANHUIBI TIOBEPXHOCTHU.

16. MexaHu3Mbl CAMOIIPOU3BOJIBHOTO YMEHBIIEHUS TIOBEPXHOCTHOM 3HEPTUU.

17. Bnusinue aucrnepcHOoCTH Ha CBOWMCTBAa Ten (MEPEUYUCTUTH CBOWCTBA). BrusHue
TUCTICPCHOCTH Ha BHYTPEHHEE JIaBicHuE. Y paBHeHHe Jlamiaca s 9acTuil pasHoi (hOPMEI.

18.  Bmmsaue nucnepcHoct Ha Qopmy Tena. Ilpunnun I'm66ca-Kropu. 3akon
Bynbda.

19.  BnusHMe AMCHEPCHOCTH Ha PEAKLUMOHHYIO CIIOCOOHOCTH BEIIECTB. YpaBHEHHE
KenbBuna (Tomcona).

20.  BuusHHMe AMCIIEpCHOCTHM Ha BHyTpeHHee naBieHue (ypaBHeHue Jlammaca s
4acTHII pa3Hoi (popmbl) B TeMIieparypy $a3oBOro mepexoia.

21.  Anresus u xore3us. Pabora aare3un u padota koresuu. @opmyna Jrompe.

22. CmauuBanue. KpaeBoit yron cMmaunBaHus.

23. CwmauuBanue. 3akoH IOunra. Ypasuenue FOnra-/ltonpe, ero anamms.

24.  BnusHue npupojsl HOBEPXHOCTH HA €€ CMAaYMBAEMOCTb.

25. CmauuBaHue peanbHbIX TBEpPAbIX Tel. ['ucrepesuc cmauumBaHus. Teruora
cmauuBanust. Koo duumeHt ruipounbHOCTH TOBEPXHOCTH.

26.  Pacrekanwme. YcnoBus pactekanus. DpdextT MapaHroHu.

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

28. AncopOuus u ee BUnbl. BausiHue Temneparypsl Ha aacoponmio. KomnuecTBeHHBIC
BEJIMYUHBI aJICOPOITHH.

29. Tepmonunamuka azIcopOITnu. AncopOnnoHHoe ypaBHEHHUE I'u60ca.

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

31. Opuenrtanus mosnekyn ITAB Ha nmoBepxHocTH pasnena ¢a3. YpaBHeHus ['eHpu u
[nnKkoBCKOTO.

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

33.  Knaccudukamuu [TAB. I'mapodunsHo-nmumodunbHbIi 6aanc.

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

35. YpaBHeHue nU30TepMbl agcopommu JIeHrmropa.

36.  OmnpeneneHue BeIWYMH B ypaBHEHUM aacopOuuu JleHrmiopa u  pacuer
napameTpoB MoJekyisl [TAB. Cs3pb ypaBuenuii [ m60ca, Jlearmropa u [lIumkoBckoro.

37. CoctosHus  moBepxHOCTHbIX  miIeHOK IIAB.  JIByxmepHoe  naBieHHE.
[IpakTHyeckoe npruMEeHeHHEe TIEHOK HepacTBOpUMbIX [TAB.

38.  AxcopOruus ra3oB M IMapoB Ha TBEPJBIX TEIaX, €€ OCHOBHbIE 3aKOHOMEPHOCTU U
ocobenHocTu. Ou3nyeckas U XuMU4YecKast a1coOpOIHsI.

39.  Yem oOycioBieHbl XeMocopOuus U ¢uzndeckas afacopOIus Ha TBEpAOM Tee?
Teopust MOHOMOJIEKYJIIpHO# agcopOmu JIenrmiopa. YpaBHeHue aacopOruu OpeitHamxa.

40. Teopuss mnomumonexkynsipuoit ancopOuun  [lonsau. CoBpeMeHHas TeopHs
ancop6iuu BOT. OcHoBHOE ypaBHeHnue BOT.

41.  KanmnnspHas KoHAeHcauus. TepMoIuHaAMHUYECKHE MapaMeTpbl aacopOLuu Ha

OJHOPOIHOM MTOBEPXHOCTH.
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42.  Kuneruka agcopOuuu. AKTUBUPOBAHHASI U HEAKTUBUPOBAHHAS aICOPOLIMSL.

43.  MonekynsapHas ajacopOuus U3 pacTBOpoB. BnusHue pasinyHbIX (aKTOPOB Ha
aZICOpOIMIO U3 PaCTBOPOB.

44.  Wonnas ancopOuus: usbuparenbHas u oOMeHHas. IIpaBuia agcopOuuu MOHOB.
WNonnslii 00MeH, HOHUTBL. Y paBHEHHE HOHHOTO oOMeHa (HUKOoIBCKOTO).

Pazgen 2

45.  Tlomyuenue 110(pOOHBIX TUCTIEPCHBIX CHCTEM. METOIbI IUCIIePrUPOBAHUSI.

46.  DddexT aacopOIMOHHOIO MOHMKEHUS NpoYHOCTH Pebunaepa.

47.  KonpeHcamuoHHoe oOpa3oBaHue JTHO(OOHBIX IHCIEPCHBIX CHUCTEM. ODHEPTHUs
['u66ca 3apoapIieoOpa3oBaHusl.

48.  ®usnueckas M XUMHYECKass KOHACHCAIMA. MeTOIbl OYHCTKH KOJUIOMIHBIX
CHCTEM.

49.  JluodpunbHblE KOJUIOMIHBIE CHUCTEMBl. TepMonMHaMuUKa UX OOpa3oOBaHMS.

JInodunwsueie qucnepcHsie cuctemsl [TAB.
50. Murnemnoo6pa3oBanue B pactBopax koyutonHabeix [TAB. KKM.
51. KKM. Metoas! onpenenenuss KKM.

52.  KoncranTa paBHOBECHS MUIIEIUIO00pa30BaAHMS. TepmonnHamuka
MUIEITI000pa3oBanus. J[BIKYyIIHE CUIIBI MUIIEIIIO00pa30BaHUS.

53. Touka Kpadra, ee pois B MUIIEIIIO00pa30BaHUY.

54. Crpoenne muneml. Bimsnue crpoenus monekyn IIAB na KKM. Bunmszue
anexkTpoauToB Ha KKM.

55. Comobunmzanuss B KomougHeix  pactBopax [IAB. Tepmonunamuka
comoomnm3anmy. CriocoObl BKIIFOYEHUST MOJIEKYJT COIFOOMIIN3ATa B MUTIEILIIBL.

56. Bmussane  ctpoenus monexkyn I[IAB  wu  mpuponmbl  comoOunm3ara  Ha
comobunmzanuio. [lpumeHenue comoOunu3anuu.

57. YceroitunBOoCTh W paspymieHue  JUOGOOHBIX  JWCHEPCHBIX  CHCTEM.
CenMMEHTAIIMOHHAS M arperaTuBHasi yCTOMYUBOCTb.

58. Teopus ycrortunBoctu nnodoOHBIX auctepcHbix cuctem JIJIDO. Koarymsmus,
GIOKYISIMS U e TU3AIINS.

59. Koarynsuus B npupoze. 3amura oT KoaryJsiu.

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

61.  IlpuuyuHBI 1 MeXaHU3MBI 00pa30BaHUS JBOWHOTO 31ekTpuyeckoro cios (I3C) na
rpanuile pazaena das.

62.  TepMonMHAMUYECKUE COOTHOIIEHUS MEXIY JJIEKTPUYECKUM MOTEHIMAIOM U
MOBEPXHOCTHBIM HaTshkeHHeM. [lepBoe u BTopoe ypaBHeHus Jlunmnmana.

63. YpaBHEHHE JIIEKTPOKANUIUIAPHON KPUBOU. BiMsiHUME NOBEPXHOCTHO-AKTUBHBIX
BEIIECTB Ha AJIEKTPOKAMMIUIIPHYIO KPUBYIO.

64. Crpoenue [19C no I'enbmromnbiry. [lorennnan (¢po) v IIOTHOCTh TOBEPXHOCTHOTO
3apsana (q°). Bo3MOXHOCTh TPaKTUYECKON peasiu3aliii TEOPUH, €€ HEAOCTATKH.

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

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

anekTpoknHeTndeckoM mnoteHnuane (§). CootHomenue Mexay & U @o. TomnmmHa JTBOWHOTO
aneKTpudeckoro cios. Hepocrarku teopuu ['yu.

67. Teopus crpoenus JIOC Illrepna. Ancop6rimonHas u muddysnas ygactes JIIC.
HITepHOBCKMIA MOTEHIMAT. YUeT crienn(pruiecKkoil agcopOuu MpOTHBOMOHOB.

68. Ctpoenue mutiemt 1uoGpoOHBIX 30JICH.

69. BraumsgHue pasnuUYHBIX  (DAKTOPOB HA  BEIMYMHY  AJICKTPOKHHETHYECKOTO
noteHuana. [lepesapsika noBepxXHOCTH.

70. Teopust ~ SIEKTPOKMHETHYECKUX  SIBJICHUI. VYpaBuenuss  ['ensmrosbia-

CMOITyXOBCKOTO JIJIS 3JIEKTpodopesa 1 IEKTPOocMoca.
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71. [lonsiTHE O TOBEPXHOCTHOM MPOBOAMMOCTH. JSIBIIGHHMS  pellakcauuud W
3NEKTPO(HOPETHUECKOT0 TOPMOKEHUS IIPU AIEKTpodopese.

72.  IlpakTHueckoe NpuMEHEHHUE dJIEKTPOKUHETUUECKUX SBJICHUM.

73. OcoOeHHOCTH ONTHYECKUX CBOWCTB JUCIEPCHBIX cucTeM. PaccesHue cBera.
VYpaBHenue Penes.

74.  llornomeHue cBeTa KOJJIOWIHBIMU pacTBopamu. OKpacka 3051€H.

75. OnTuyeckre METObI UCCIEOBAHUS JUCTIEPCHBIX CUCTEM.

76.  MonexkyJIIpHO-KMHETUYECKUE CBOKWCTBA AUCIIEPCHBIX CUCTEM.

7.2. TeMbl MUCHbMEHHBIX Pa0OT (TUIIBI 3314

KonTponbHble paboThl O TeMaM (pellieHue 3a1ad):

— Omnpenienenue pa3mepa 4acTHIl U yJeIbHOW OBEPXHOCTH;

— Mertoap! onpeneneHus MIOBEPXHOCTHOI'O HATSHKEHMUS,

— AncopOuusi. AncopOLMOHHBIE YpaBHEHHUS;

— JInogpunbubie nucnepcHsle cucteMbl. KKM;

— JInohoOHBIE AUCTIEPCHBIE CUCTEMBI.

JIBe KOHTpOJIbHBIE PAaOOTHI 110 MPOBEPKE TEOPETUUECKUX 3HAHUM — 110 BCEM TeMaM (IBYyM
paszenam), ¢ UCIOIb30BAHUEM YKA3aHHBIX BbIIIE KOHTPOJIbHBIX BOIIPOCOB.

7.3.06pazer coaep kaHus 3K3aMEHAlMOHHOTO OujIeTa
OI'bOY BO «/loHenkuii rocy1apCcTBEHHbIN YHUBEPCUTET»
XuMudeckuit paKynbTeT

Hanpasnenue noaroroBku: 04.03.01 Xumus

OGpa3zoBarenbpHast mporpamma: bakanaspuar

Cemectp 6

VYyeOHas qucUMIIINHA XUMHSI KOJUTOMJIHBIX 1 HAHOCUCTEM
BUJIET Nel

1. [Ipenmet kononanoi xumuu. [Ipu3Haku 00bEKTOB KOJUIOMAHON XUMuU. JlucrepcHbie
cuctembl. Kimaccudukarnus TUCrepCHBIX CUCTEM 110 pa3Mepy YacTHI] TUCTIEPCHOHN (a3bl.

2. TepmoauHamuka ancopOuu. AncopbunonHoe ypaBHeHue ['ub60ca. IloBepxHocTHas
aKTHUBHOCTH BemiecTB. [IAB.

3. KonneHcannonnoe obpazoBaHue JUO(OOHBIX AUCTIEPCHBIX cucTeM. DHeprust ['n6oca
3apojsiiieoopasoBanusi. dusmyeckas W XUMHUUYECKas KOHJAEHcamus. MeToabl OYUCTKH
KOJUTOMJIHBIX CUCTEM.

4. 3anayva (mpunaraercs K OWiery).

VYTBepkneHo Ha 3acemaHuu Kadeapbl (Qu3MUECKOW XHMHHM, MPOTOKOT Ne oT
« » 20 T.
3aBenyromiuii kageapoit B.M. Muxanpuyk
DK3aMeHaTop P.U. JIpira

B cnyuae Benenust yueOHOro mpoliiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOIO OOy4YeHUsS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, Colep)KaHHWe OuieTa MOXKET OTIUYaThCA OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYYAIOIINECA

OO0mas omeHKa 3HaHWM 00yYaromMXCs MO AUCHUILTHHE mpoBoauTcs mo 100-6annbHOM
[IKajJe MCXOJIs M3 MaKCMMyMa, MPUBEIECHHOTO B Tabnuie Hrke. OpraHu3aloHHO-y4deOHas
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paboTa B ayJUTOPUM OLICHUBAETCSI Ha OCHOBE TAKUX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHATHI,
CBOEBPEMEHHOE U KAuE€CTBCHHOE BBINIOJIHCHUE JAOMAILIHUX 3aJaHUW, aKTUBHOCTb BO BpeEMs
NPOBE/ICHUS JICKIMOHHBIX W Ja0OpaTOPHBIX 3aHATHH (y4acTHe B OOCYXIEHUHM TEKYIIETO U
HpOIIeHHOT0 MaTepHaia, peleHne 3a1ay 1 T.11.).

Howmepa paznenon Buasr pabot Maxcnmanbroe
KOJIMYECTBO 0aIoB
OpranuzannoHHO-y4eOHasi paboTa B ayTUTOPUHI 5
CamocrosiTenpHas pabora 10
1 KoHTposbHble paboThI IO MPAKTHKE 5
KonTponbHas paboTa o TeopeTuyecKomy 10
MaTepuany
OpranuzanvoHHO-y4eOHasi paboTa B ayJUTOPUHI 5
CamocrositenpHas paboTa 10
2 KoHTposbHbIe palOoThI MO IPAKTHKE 5
KonTponbHas paboTa o TeopeTuyecKomy 10
MaTepuany
UTOI'O 60
DK3aMeH 40
OO1uit UTOT 3a ceMecTp 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

Ornenka 1o naTnOaIbHON MIKajIe
KomnuuectBo 6a110B "
s 100 ECTS | Dxzamen, nuddepeHnpoBaHHbIHI 3auer
3a4eT

90-100 A OTJINYHO 3a4TCHO
80-89 B 3a4TEHO
75-79 C Xopottio 3a4TCHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO ATeHO
35-59 FX HE 3a4TE€HO

0-34 F HEYJIOBIETBOPUTEIHHO He 3a9TeHO

9. OBECIIEYEHME OBPA3OBATEJIbHOI'O ITPOLECCA JJIS JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIM/IOB

B xone peanuzanuu AUCITUTUTHHBI UCTIONB3YIOTCS CIAEAYIOIINE JOTIOTHUTEIHHBIC METO B
00y4YeHUsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTallii O0y4Yaronuxcs B
3aBUCUMOCTH OT WX MHJAUBUIYATBHBIX OCOOCHHOCTEH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- ek  OQOPMIISIIOTCS B BHJE DJICKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHIO0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- JUIsL  BBITIOJIHEHUS ~ 3aJaHUsl  TPH  HEOOXOIMMOCTH  MPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOYKHO TaKXKE UCTIOIb30BAHUE COOCTBEHHBIX YBEIMYUBAIOITNX
YCTPOMCTB;

- MUChMEHHBIC 3aJIaHUsT OPOPMIIAIOTCS YBETHUEHHBIM MIPU(TOM.

2) JUTSL TITYXHUX U CIa0O0CTBIIIAIINX

- JIEKIUU 0POPMIISIOTCS B BHJIE DJIGKTPOHHOTO JOKYMEHTA;

- MMMCbMEHHBIC 33/IaHHSI BHITIOTHSIOTCS HA KOMITBIOTEPE B MUChbMEHHOM (opMme;

- 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeicHue B (OpMe TECTUPOBAHUSA.
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3) JUIS JIMLL C HApYIIEHUSIMU OTIOPHO-JBUIaTEIbHOTO anmnapara:

- JeKUMH O(OPMIISIIOTCS B BHUAE DJEKTPOHHOIO JOKYMEHTAa, JOCTYIHOIO C
TIOMOIIBIO0 KOMITBIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeueHUEM;

- IUCbMEHHBIE 3aJ[aHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH MPOBOJHUTCS B YCTHOW (pOpME WMIIHM BBITIONHAETCS B MUCBMEHHOU (hopme
Ha KOMIIBIOTEpE.

[Ipy HEOOXOTUMOCTH TpPEIYyCMATPUBACTCS YBEIUYEHHUE BPEMEHH [UISI TOJATOTOBKH
OTBETA.

[Iponienypa  mpoBeleHHsS  NPOMEXKYTOYHOW  arTecTallidl Uil OOyYaromuxcs
YCTAHABIMBAaETCSI C Y4YETOM MX HMHIUMBUAYAIBHBIX TICUXO(U3MYECKHMX OCOOEHHOCTEH.
[IpomexxyTouHast aTTecTaus MOXKET MPOBOIUTHCS B HECKOIIBKO ITAIOB.

IIpoBeneHue mpouedypbl OLEHMBAHHUA pPE3yJbTaTOB OOy4eHHUs JOIMyCKaeTcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubinorpaduyeckuM pecypcam B CETH
WuTepHer nmns kaxkmoro oOydwaromerocst B (opMax, aZanTUPOBAaHHBIX K OTPAaHUYCHUSM HUX
3JI0pOBbsI U BOCTIPUSTHS UHPOPMALIUU:

1) JUTSL CIIETBIX U CTIa00BUIAIIMX:

- B IIEYaTHOM (popMe yBEITUUEHHBIM IIPpU(TOM;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U cIa00CTBIIIAIINX

- B IIEYAaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) 111 00YYarOIUXCsl ¢ HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO aIlapara:

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10. MATEPNAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLHECCA

VYuebnbie 3ansaTusa npoBoasaTcsa B 9 kopnyce Jonl'Y (r. Howeuk, ya. Hlopca, 17a). dns
NpoBeeHUsT JTaOOPaTOPHBIX 3aHATHH TpeOyeTcs aynuTopHs, OOOpYyJOBaHHAash MEJIOBOM WM
MapKepHOH JTOCKOU, MyTbTUMEANINHBIN MPOEKTOP M SKPaH, HOyTOYK, KOMIUICKT YueOHOW Mebenn
JUIL CTYJIEHTOB, pabouee MECTO MpernoaaBatrens, BbIXOA B MHTepHET — MPOBOAHON WM C
ucnoabszoBanueM Wi-Fi.

it  caMOCTOSITENNbHON pabOThl HCIIONB3YIOTCSI TEKCTOBBIE U DIIEKTPOHHBIE PECYPCHI
Hay4Holi OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX JJICKTPOHHBIX OWOIMOTEUHBIX 0a3 MaHHBIX,
y4eOHO-MeToIuuecKoe obecreueHue.

[Ipn m3ydyeHUH NUCUUIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOyuYeHUE W TUCTAaHIIMOHHBIE
O6pa3OBaT€J'H>HI:Ie TEXHOJIOTHU.

C wucnonp30BaHHWEM KOMIBIOTEPHBIX TEXHOJOTMM IUCTAaHIIMOHHOTO 00pa3oBaHUs
OCYIIECTBIISICTCS TEKYIIMHA KOHTPOJIb 3HAHWU OOydYalolmuXcs Ha OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3YyJIbTATOB CAMOCTOSITEILHON paOOTHI.

11. PEKOMEHYEMAS JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. JIpira, P. W. Kypc neknuii mo KOJUIOMAHOW XHMHHU: Y4eOHO-METOIUYECKOE
nocobue. — Jonenk: 'OY BIIO «/loanHY», 2020. — 125 c.
2. N3yuenne aucnepcHBIX CHCTEM M TOBEPXHOCTHBIX SIBJICHUH: ydeOHO-

metonudeckoe mocodoue / P. U. Jlpira, T. b. [Momumyxk, JI. B. Ilerpenko — Joneuk: T'OY BIIO
«ouHY», 2021. — 152 c.
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3. 3umon, A. JI. Kommowmmnast xwmus : YdueO. A BY30B 10 HAIpPaBICHUSAM
«XuUMUAY, «XUM. TEXHOJIOTHUS U OMOTEXHOJIOTHS» U cliell. « XuMus», «buorexnonorus» / 3umMon
A. ., Jlemenko H. ®. — M. : Xumus, 1995. — 335 c.

4. l'enepman, M. W. Komnmomanas xumms [Texcr] / M. W. Tenbdwman,
O. B. Koaniepuu, B. I1. FOctparos. — CII6. : Jlans, 2008. — 332 c.
5. ykun, E. JI. Komnouanas xumus [Tekcrt] : yueOHHMK Uil CTYJEHTOB BY30B IO

CIEIUAILHOCTH «XuMus» W HampasieHunto «Xumus» / E. JI. Illykwn, A. B.Ilepuos,
E. A. Amenuna ; Mock. roc. yH-T uM. M. B. JlomonocoBa. — 4-¢ uza. — M. : Beicur. mik., 2006. —
444 c.

6. @ponos, 10. T'. Kypc xomnomanoii xumuu. IIoBepXHOCTHBIE SBIIEHUS U
nucriepcHbie cucteMsl [Tekcrt] : yueOnuk st By3oB / FO. I'. ®ponos. — 2-e u3n. — M. : Xumus,
1989. — 462 c.

11.2. [lononHuTenbHAas IUTEPATYpa

7. lemepman, M. UWN. Komrommgnas xumus [Tekcr] / M. U. Tenbdwman,
O. B. Koanesuuy, B. I1. FOctpatoBs. — 3-e uza. — CIIO. : Jlans, 2005. — 336 c.
8. Iyxun, E. 1. Kommowmnas xumus [Texcr] : y4eOHHK Ui BY30B IIO

cHenuanbHOCTH «XuMus» u HampasineHuto «Xumus» / E. JI. Ilykwun, A. B.Ilepuos,
E. A. AmMenuna. — 3-e u3a. — M. : Beicmn. mik., 2004. — 445 c.

9. Jlanre, K. P. IloBepXHOCTHO-aKTMBHbBIC BELIESCTBA: CHUHTE3, CBOWCTBA, AHAJIM3,
npumenenue [Tekcr]| : mep. ¢ anrn. / K. P. Jlanre ; nmayu. pexa. JI II. 3aituenko. — CIIOG. :
[Tpodeccus, 2005. — 238 c.

10.  TloBepXHOCTHO-aKTHBHBIC BEILECTBA U MOJMMEPHI B BOAHBIX pacTBopax [Tekct] /
K. Xomm6epr, B. Hencon, b. Kpou6epr, b. Jluuamas ; nep. ¢ anri. . IT. SIMmomnsekoii ; mox peq.
b. 1. Cymma. — M. : bunowm. JIaGopatopus 3nanuit, 2007. — 528 c.

12. ”THOOPMAILIMOHHLIE PECYPCBI

1. HaunuonanbHas 3JIEKTPOHHAs OondbanoTeKa (H3B): dbenepanbHas
rocynapctBeHHass uH(popmaimonHas cucrema / MunuctepctBo Kynbryper P®; Poccuiickast
rocyaapcTBeHHas oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:

01.09.2023). — Pesxxum noctymna: cBOOOAHBIN, moAnucka. HeoOxoanma ycTaHOBKA MPOTPaMMHOTO
oOecrnieueHus. — TeKCT: AINEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubaunoTeka: caiflT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum nocTtyma: st aBTOPU3OB.
nosb30BaTenei. — TeKCT: JIEKTPOHHBIM.

3. Hayunast snextponnast OubOmuoreka «KuGepJleHumHka»: caiit / Accomuammus
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIMH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucrema «JlaHb»: [caiit]. - URL:
https://e.lanbook.com (mara ob6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
nosb30BaTenei. — TeKCT: JIeKTPOHHBIM.

5. IBC KOpaiit: snekTpoHHas OMOIMOTEYHasi cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: A aBTOPU30B.
IIOJIb30BaTeNe. — TEKCT: dJEKTPOHHBIN.

6. DeKTpoHHO-0MbanoTeunasi cucrema Jloul'Y: caiitr / ®T'BOY BO «lonl'Y». —
Hownenxk, 2016- . — URL: http:/library.donnu.ru/ (mata ob6pamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIN.

7. DJeKTPOHHBI KaTajor Haydunoit Ombnmorekm Jlonl'Y: pasmen caiira / HbB
Houl'V. — Texct: snextponusiii // DbC {onl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum poctynma: MNOUCK CBOOOJHBIN, 3JIEKTPOHHBIE
JIOKYMEHTBI — J71s1 rtosb3oBaTenen JJonl'y.
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8. daexTponnblii apxuB Jonl'Y: pasmen caiita / HB Jlonl'Y. — Tekcr:
anektpoHHsli // OBbC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpaieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. IIPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopmopatusHas munen3us oY Ne 46472919)

3. Microsoft Visual Studio (iuniensust nporpammsl Dream Spark 11 BeIcmx yueOHbIX
3aBeICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenszun GPL, Apache,
BSD mst cB060HOTO MPOrpaMMHOTO OOECTICUeHUS ).



