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1. He.]II/I H 332491 OCBOCHUSA NTUCHHUIIIMHBI

Llenv Oucyunaunvt. cHOPMUPOBATH CIHOCOOHOCTh IPHUMEHSATH ITOJOXKCHHS M 3aKOHBI
KOJUTOMIHOM XWMHUHU, BUJCTh OOJACTH TMPUMEHEHHSI 3THUX 3aKOHOB, YETKO IOHMMATh HX
MPUHIIMITHATIBLHBIC BO3MOXKHOCTH IPH PEIICHUH MPO(HECCHOHAIBHBIX 3a/1a4.

3aoauu oucyuniunor:

1. chopMUpOBaTh MPEACTABICHUE O IMPEAMETe H3Y4YCHHs] KOJUIOUTHOW XUMHH,
npo0JieMax MCCIe10BaHus, CBSI3U C APYTUMHU HayKaMy;

2. PaCKpBITh COJEPIKAHUE OCHOBHBIX IMOHATUI U 3aKOHOB KOJJIOMIHON XUMUWU;

3. [I0KAa3aTh BO3MOXXHOCTh IIPUMEHEHUSI TEOPETUUYECKUX OCHOB KOJUIOMJIHON XUMHUU

JUIsl OOBSICHEHUS 3aKOHOMEPHOCTEH (DU3UKO-XMMHUYECKUX IPOIECCOB U CBOMCTB XUMHYECKHX
CHCTEM;

4. PACKPBITh CYIIIHOCTh OCHOBHBIX METO/0B UCCIEAOBAHUS KOJUIOUIHBIX CUCTEM;
o. chopMupoBaTh HABBIKM HAYyYHO-HCCIIEIOBATEIBCKOW M HAyYHO-MHHOBAIMOHHOM
JIEATEIIbHOCTH.

HanpaBneHHe BOCIIMTaHHA, CBA3AHHBIC C COACPIKAHUCM AUCHHUIIIIMHBIL: HpO(l)eCCI/IOHaJII)HO-
TPYHAOBOEC, DKOJIOTUYICCKOC U Hay‘IHO-O6pa3OBaTCJ'IBHOC BOCIIMTAHUC o6yqafoumxc>1 IMOCpCACTBOM
COACPpIKaHNA NTUCHUILUIMHBI U AKTYaJIbHBIX BOCIIUTATCIIbHBIX TEXHOJIOTHI.

2. [lepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs 10 M CHHUIIJIMHE
B pe3ynbrare ocBOE€HUS IUCUUIUIMHBI O0yUYaIOLIUICS TOJIKEH OCBOUTDH KOMNEMeHYuu:
OIIK-1: cnocoben ananuzuposamev U UHMEPRPEMUPOBAMb  PE3VIbMAMbL  XUMUYECKUX
9IKCHepUMEHMO8, HabII0OEeHUL U USMePEHULL
OIIK-1.1. CucremMaTu3upyeT U aHAIU3UPYET PE3yJIbTaThl XMMUYECKUX 3KCIIEPUMEHTOB,
HaOJII0/IeHUH, U3MEPEHUH, a TAK)KE Pe3y/IbTaThl pACUETOB CBOMCTB BELIECTB U MATEPHAJIOB
OIIK-1.2. IlpeanaraeT MHTEPHPETALMIO PE3YJIbTATOB COOCTBEHHBIX SKCIIEPUMEHTOB U
pacyeTHO-TEOPETUYECKUX PAOOT C HCIIOJIb30BAHUEM TEOPETUUYECKUX OCHOB TPAIUIMOHHBIX U
HOBBIX Pa3/I€JI0B XUMHUH
OIIK-1.3. ®opmynupyeT 3akiIIOYEHHss W BBIBOABI 10 pe3ylbTaTaM aHalln3a
JUTEPATYpHBIX JAaHHBIX, COOCTBEHHBIX SKCIEPUMEHTAJIBHBIX U PACUETHO-TEOPETHUYECKUX paldoT
XUMHYECKON HAMPABIEHHOCTH
OIIK-2: cnocoben nposooums c cobnooenuem HOpM MEXHUKU 0Oe30naACHOCMU XUMUYECKUL
9KCHepUMenm, 6KII04as CUHMe3, aHalu3, U3yYeHue CMmpYKmypvl U CE0UCME 6eujecme u
Mamepuanos, Uccied08anue npoyeccos ¢ Ux yuacmuem
OIIK-2.1. PabGoraer ¢ XWMHYECKHMH BEUIECTBAMHU C COOJIOJIEHHEM HOPM TEXHUKH
Oe3omacHOCTH
OIIK-2.3. TIpoBOomuT CTaHOApTHBIE OIEpAIMUA JUISI OINPENEICHUS XUMHUYECKOTO H
(a30BOro COCTaBa BEIIECTB U MaTEPHUAIOB Ha UX OCHOBE
OIIK-2.4. TTpoBOAWT HCCIIEIOBaHUSI CBOWCTB BEIIECTB U MAaTEPHAIIOB C HCITOJIb30BAaHHEM
CepUITHOT0 HAYYHOT0 000PYIOBaHHUS
B pesynbrare 0cBOCHUS TUCIUILTUHBI 00YYaIOLIHICs JOIKEH:
3HAMb.
— OCHOBHBIE MOHATHUS U 3aKOHBI KOJUIOMIHON XUMUW;
— METOJIOJIOTHIO UCCIIEA0BAHNS KOJUIOMIHBIX CUCTEM;
— DKCIIEpUMEHTAJIbHbIE METO/IbI UCCIIEI0OBAaHUS KOJUIOUIHBIX CHUCTEM M MPOTEKAIOIIUX B
HUX IMPOLIECCOB;
— IpaBUJIa COCTABJIEHUS OTYETOB 110 MOJTYYEHHBIM PE3YJIbTaTaM.
ymemo:
— HCIOJIB30BATH TCOPETHYECKHUE OCHOBBI KOJUIOMJHOW XHMHU TIpU  PEIICHUU
npodecCHOHATBHBIX 33]a4; IPOBOJAUTH XUMHUUECKUH SKCIIEPUMEHT IPU HCCICIOBAHUN
KOJUIOMIHBIX CUCTEM M IMPOTEKAIOIUX B HUX MPOLIECCOB;



— ONPEACISITh XapaKTEPUCTUKH KOJUIOWIHBIX CHCTEM M IPOLECCOB IO MPEAIaracéMbIM
METOIMKAM;

— IPUMEHSATH  OCHOBHBIE  TOHSTHUSA  KOJUIOMJHOW  XUMUHA  0OPU  PELICHUH
npodeccuoHaNbHBIX 3a/1a4;

— NPUMEHSATH 3aKOHbBI KOJUIOMJIHOW XUMUU IIPU aHAJIU3E MOJYYCHHBIX PE3YyJIbTATOB.

enademsn:

— HaBBbIKAMH HUCIOJIb30BaHUSI TEOPETUUECKMUX OCHOB KOJUIOMJIHOW XMMHH IIPU PELIEHUU
npodeccuoHaNbHBIX 33/1a4;

— HaBbIKAMH  JKCIIEPUMEHTAJIBbHOIO  MCCIEAOBAaHUS  KOJUIOUJIHBIX  CUCTEM U
MIPOTEKAIOLIUX B HUX MPOLECCOB;

— HaBbIKaMHU BBINOJHEHUS CTAHJIAPTHBIX ONEPAlUid UCCIECIOBAHUS KOJUIOMAHBIX CHUCTEM
10 MpeIaraéMbIM METOANKAM;

— cucremMoi pyHIaMEHTaTbHBIX MOHATHH B 00J1ACTH KOJUTOHTHON XUMUM;

— HaBbIKAMHU MPEACTABICHUS IOJYYEHHBIX PE3YJIbTATOB C IMPUMEHEHHEM OCHOBHBIX
3aKOHOB KOJUIOUTHOW XUMHH.

3. Mecrto aucunnimusl B ctpykrype OI1 BO

Jucuunnuna «KomnouaHas XUMHUsS» OTHOCHTCS K 00s3aTeNIbHOM 4acTH y4eOHOTo IiiaHa.
Nzyuaercs B 7 ceMecTpe 00y4eHHUS.

W3ydeHre AMCIUILITUHBI OCHOBBIBAETCS HA PaHEEe OCBOCHHBIX JHUCHIUIUIMHAX U IIPAKTHUKAX:

«Heoprannueckass Xumus», <«AHaIATHYECKass XuUMUs», «OpraHudeckas XUMHS»,
«Dusnueckass xumus», «CHHTE3 HEOPraHWYECKUX coenuHeHui», «CHHTe3 OpraHMYecKHUX
coequHeHu», «OCHOBbI XMMHUYECKOIO AKCHEPUMEHTay», MPH MPOXOXKJAECHUHU O3HAKOMUTEIbHON
MPAKTHKE.

N3ydeHne OTUCHUIUIMHBI SBJISETCS OCHOBOM Ul OCBOEHHUS MOCIENYIOIIMX TUCHUIUIMH U
npakTuKu: «DU3MKO-XUMHUECKHE METO/bl aHaln3a», «BBICOKOMONEKYISpHBIE COETUHEHUS»,
«OCHOBBI OMOXUMUM», TIPU MOATOTOBKE K CJaye U IMpPU CAa4e TOCYIapCTBEHHOTO 3K3aMEeHa; Mpu
NOATOTOBKE K TMpOLENype 3allUThl M BO BpeMs MpOLEAyphl 3alllUThl  BBITYCKHON
KBaJIM(UKALMOHHON pabOTHI.

JqucuurmumHel U uHble KoMIOHeHThl OIl, ¢opmupyrone yka3aHHbIE —BbIIIE
KOMITETEHINH:

- OIIK-1 (cmocobeH aHanM3MpOBaTb M MHTEPIPETUPOBATH PE3YIbTAThl XUMHUECKUX
HKCIEPUMEHTOB, HaONIOACHUM W U3MepeHuil) QopMmupyercs HpH OCBOEHUU JAUCLMILINH:
«Heopranuueckas xumusi», «OpraHnudyeckas XuMus», «AHaTUTHYECKas XUMUSIY, «Duzndeckas
XUMHS, «KommonHas XUMUAY, «DPU3BHKO-XUMUYECKHE METO/IbI aHaJn3a,
«BbIcOKOMONIEKYNIApHBIE COeTUHEHUs», «CHHTE3 HEOPraHWYecKHX coeIuHeHun», «CuHTe3
OpraHMYeCKHX coeluHeHu», «OCHOBBI OMOXMMHM»; NPHU TMPOXOXKJIECHUU O3HAKOMUTEIBHOU
NPaKTUKU; TIPU TOATOTOBKE K CJlaye U MPHU C/laue roCcyAapCTBEHHOTO AK3aMeHa; MPU MOATOTOBKE K
MPOLEAYPE 3aLIUTHI U BO BpeMs IPOLEAYPHI 3aIIUTHI BBITYCKHOM KBATH(PHUKAIIMOHHOW pabOTHI.

- OIIK-2 (cmoco0GeH TPOBOAUTH C COOMIOAEHHMEM HOPM TEXHUKUA O€30MacHOCTH
XUMHUYECKHUI SKCIIEPUMEHT, BKIIIOUasi CUHTE3, aHaJIN3, U3YYeHHUE CTPYKTYPhl U CBOMCTB BEILECTB
U MaTepHuajioB, HCCIEIOBaHHWE IPOLECCOB C HX ydacTHeM) (opMupyercs NpHd OCBOCHUU
muctumuinH: «Heopranuueckas xumusy, «OpraHudeckas XUMHUS», «AHaJIUTHUECKas XUMHS,
«Duznyeckas xumus», «KommougHas xumus», «DU3MKO-XMMHUYECKHE METONbl aHalU3ay,
«BBICOKOMOJIEKYIIIDHBIE COECIUHEHHUs», «CHHTE3 HEOPraHMYeCKUX coeAuHeHun», «CuHTe3
OpPraHUYECKHX COENMHEHMI», «OCHOBBI XUMHUYECKOTO SKCIEPUMEHTa»; MNpU MPOXOKICHUU
O3HAKOMUTEJNBbHON NPAaKTUKH;, MpPU MOArOTOBKE K cllau€ W IpH cJade ToCylapCTBEHHOTO
9K3aMEHa; MPH MOJATOTOBKE K MPOIENype 3alUThl 1 BO BpeMs MPOLEAYpPhI 3aIIUThl BBITYCKHOM
KBATM(UKAIMOHHOMN pabOTHI.

4. O0beM TUCHHUILUTAHBI (MOIYJIS)
4.1. O0beM TUCHUIIMHBI B 3a4€THBIX eIMHULAX C YKA3aHNEM aKaJeMU4eCKUX YaCcOB U



BH/IbI YUeOHOM

a00ThI

Bunsl yueOHoii paboTHI,

Ounas ¢opma

OO0m1ast TPYI0OEMKOCTh B 3aU€THBIX EJMHUIIAX 5
OO01mast TpPyI0eMKOCTh B 4acax 180
AynUTOpHBIC 3aHATHUS B YacaxX, B TOM YHCJIC: 102
Jlexuun 34
ITpakTrueckue 3aHATHS 34
JlaGopatopHbie 3aHATUSA 34
[IpakTdeckas mOAroTOBKA -
CamocrosiTenbHast paboTa B yacax 75,65

dopma IPOMEKYTOUHOM aTTeCTalnu

Dx3ameH B 7 cemectpe (0,35 vaca)
Koncynpranus k sx3ameny (2 daca)

4.2. O0beM KOHTAKTHOI1 padoThl Ha 1 o0yuyarouerocs

Buel yueOHBIX 3aHATHI

Ounas popma

Jlekuun 34
[TpakTryeckue 3aHATHS 34
JlaGopaTtopHbie 3aHATHS 34
Koncynpranun 2
3aver/3a4eThl -
DK3aMeH/3K3aMEHBI 0,35
KypcoBbie paboThl -
KypcoBble poeKThI -
Bceero 104,35

5.Coneprxkanue JUCHUILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pasjaesam), ¢
yKa3aHHeM KO0JINYeCcTBa YacoB U BUJAOB 3aHATHH
5.1 TemaTn4yeckuii NJ1aH y4eOHOH TUCHHUILIMHBI

Ne |Ha3zBanwue pasnena, remsl | Bcero AyIUTOpHBIE 3aHSITUS CamocTosiTenbHas
3.6/93C [ Jlexy. | Ilpaxr. JIa6. pabora
Paszoen 1. Beedenue 6 Kon10uOHyI0 XUumuio

1 |Beenenwue. JlucnepcHbie 0,14/5 2 1 - 2
CHUCTEMBI U
MTOBEPXHOCTHBIC SIBIICHUS

oen 2. Ilosepxnocmnule agnenus

2 | TepmoamHaMHKa 0,36/13 2 3 4 4
MMOBEPXHOCTHBIX SIBICHUM

3 |CmauuBanue u 0,22/8 2 4 - 2
KalWJUIIPHBIC SBJICHUS

4 | AncopOmms 0,69/25 6 7 4 8

Pazoen 3. Buowt ducnepcuvix cucmem u ux ceoucmea

5 |[lomyuenue xowtonaubix | 0,36/13 2 3 4 4
CHUCTEM

6 | YcrouuBOCTH 0,44/16 2 4 6 4
JMCTIEPCHBIX CUCTEM

7 |Onexrpuueckue cBoiictBa | 0,42/15 2 3 4 6
JIMCTIEPCHBIX CUCTEM

8 |MonekynspHo- 0,38/13,65 4 3 4 2,65
KHMHETHYECKHE CBOMCTBA
JUCTICPCHBIX CUCTEM




9 |OnTryeckue cBOMCTBA 0,28/10 2 2 4 2
KOJUIOMIHBIX CUCTEM

10 |MunenispHbie CHCTEMBI 0,33/12 4 2 4 2

11 |OcHoBbI pu3HKO- 0,19/7 4 1 - 2
XUMHUYECKON MEXaHUKHU

12 |KomnouaHo-XUMUYECKHE 0,11/4 2 1 - 1

OCHOBBI OXPaHbI
OKpY’Karollen cpeibl

[ToaroroBka k SK3aMeHY 1/36 - - - 36

HUKP (xoncympramus k|0,065/2,35 - - - -
9K3aMEHY, 9K3aMCH)

Hroro: 5/180 34 34 34 75,65

5.2. Conep:kanue:

Tema 1. BBEJEHUE. JUCIIEPCHBIE CHUCTEMbI W TIOBEPXHOCTHBIE
SABJIEHUA. OcHOBHBIC TMOHSATHS, OOBEKTHI W IETU W3ydeHUs. JlucmepcHoe COCTOsSHUE
BeulecTBa. KoJMYeCTBEHHOE OIpENENeHUE JAUCIEPCHOCTH: JTUCHEPCHOCTb U yHAeIbHas
MOBEPXHOCTh. MI3MEHEHNE CBOWCTB BEIIECTB C U3MEHEHHEM JUCIIEPCHOCTH U POCTOM YIIEJIBHOMU
MOBEPXHOCTU. POJIb MOBEPXHOCTHBIX SBJICHHM B IMpoIeccax, MPOTEKAIOUIUX B JUCIEPCHBIX
cuctemax. Pa3nuynbple TUIIBI Ki1acCU(DUKAIIMK TUCTIEPCHBIX CHCTEM: 110 arperaTHOMY COCTOSIHHIO
qucrnepcHoi (a3pl W AMCIEPCHOHHOM cpeapl, MO pa3MepaM YacTHll, MO0 HHTEHCHUBHOCTU
MEXMOJICKYIIIPHBIX B3aUMOJICHCTBUN Ha rpaHunax pasaena ¢asz. Jlnopunbable u ar0(hoOHBIE
JUCIIEPCHBIE CUCTEMbI. B3aUMOCBSI3b AUCHUIUIMHBI C JPYTUMUA XUMUYECKUMU AUCHUIUIMHAMHU, C
buzukoi, Ouonorue, reonorueit, MeIUIUHON U Nip. [ TaBHBIE HOBBIE HAMPABIEHUS U OOBEKTHI,
M3y4aeMble TUCIUTUITMHON: HAHOCUCTEMBI, MUKPOAIMYIBCUH, OMOKOIIJIOU B U JIP.).

Tema 2. TEPMOJMHAMUKA TTOBEPXHOCTHBIX SABJIEHUHN. T paHuIla paszena
¢a3, ee cwioBoe mnoiue. [lonarue o pazpensomeil moepxHocTH. PuU3MUECKass MOBEPXHOCTh
pa3pbiBa 1o ['uOOcy. M30BITOK TUIOTHOCTH CBOOOJHON JHEPrMH B TMOBEPXHOCTH pa3phiBa.
VYnenbHas cBOOOAHAs TMOBEpPXHOCTHas »HHeprus. [loBepXHOCTHOE HATSHXKEHUE, CUJIOBas U
SHEpPreTUyecKas: TPaKTOBKU. MonekynspHoe paaBieHue. ComocTaBlieHHE MOBEPXHOCTHOTO
HATSDKEHUS C MOJICKYJISIpHBIM JaBiieHHeM. CBsi3b MOBEPXHOCTHOTO HATSHKEHHUS C JIPYTUMU
TEPMOJIMHAMUYECKUMU XapaKTePUCTUKAMHU TBEPABIX H KUAKUX (a3, ompenersieMbIMu
WHTEHCUBHOCTBIO MOJIEKYJISIPHOTO B3aumojieicTBus. CrylieHrne TepMOIUHAMUYECKUX (YHKITUN
B IOBEPXHOCTHOM cioe. CBoOOJgHAs MOBEpXHOCTHas sHeprus (paboTa), CKpbITas TeIJIoTa
00pa3oBaHMUsl MOBEPXHOCTU U IOJIHAS SHEPTys M30TEPMHUECKOro 0Opa3oBaHUSI MOBEPXHOCTH.
Brnusaue  temmeparypsl Ha  MOBEPXHOCTHOE  HATSHKEHWE W JIpyrue  W30BITOYHBIC
TEPMOJIMHAMUYECKHE XAPAKTEPUCTUKU TTOBEPXHOCTHOTO CJIOSI B YHCTHIX OJTHOKOMITOHEHTHBIX
xuakoctsax. Kputuyeckas remneparypa no MenjeneeBy.

Tema 3. CMAUYMBAHUE U1 KAIIMJUIAPHBIE SBJIEHUS. CmauunBanue. Kpaepoii
yroi. 3akoH IOnra-Jlannaca. OCHOBHBIE KpUTEPUM CMadyMBaHMs. TemiaoTa CMadYMBaHHUS.
CooTHoIIeHHE MEXIy paboTaMy KOTE3MH M aAre3uH Mpu cMadynBaHuu. KanmuiisipHoe moaHsTHE
KUAKOCTH, ypaBHeHHe JKropeHa. M30uparenpbHoe cMauMBaHHE KaK METOJ XapaKTePUCTUKU
MOBEPXHOCTH TBEPABIX Tel. CMaunBaroias CnocoOHOCTh. Are3us U cMaynBaHue (copOIus) Ha
TJIAJKUX TIOBEPXHOCTSAX M TMOPHUCTHIX ajacopOeHtax. KamumnspHoe naBnenue. 3akoH Jlarmmaca.
3aBUCUMOCTD JABJICHUS Mapa OT KPUBU3HBI MOBEPXHOCTH KUJIKOCTU. 3aKoH Tomcona-KenbBuHa.
Kanumnspuas konaeHcanus. Poiib KanUIsSpHBIX SIBJCHUN B MPOMBIILIEHHOCTH U arpOTEXHUKE.
OCHOBHBIE METOJbl HM3MEPEHHS] MOBEPXHOCTHOTO HATSXKEHMS KUJIKOCTEH M TMOBEPXHOCTHOM
SHEPTUU TBEPJBIX TEJ.

Tema 4. AJCOPBLIMAL.



[lonsiTe angcopOuMM U €€ KOJWYECTBEHHBbIE XapPAaKTEPUCTUKH. AJICOpPOLIMOHHOE
ypaBHenue ['u60ca. IloBepxHocTHO-akTHBHBIE BemecTBa (IIAB) 1 moBepXHOCTHO-HHAKTUBHBIE
BemectBa. Ancopouus [TAB u3 pactBopoB Ha rpanuie ¢ razoM. Kmaccuduxamus ITAB mo
MOJIEKYJISIPHOMY CTPOEHHI0O M MeXaHu3My aeictBus. [loBepxHocTHas akTUBHOCTb. [IpaBumio
Tpaybe u ero teopernyeckoe obocHoBanue no Jlenrmiopy. Becwr Jlenrmropa. 3aBHCHMOCTB
IIOBEPXHOCTHOI'O HATsKEHUS OT KoHUeHTpauuu pactBopa [TAB. VpaBnenue Illumikosckoro,
ypaBHEHHE U30TepMbI JIeHrMIOpa. YpaBHEHHE COCTOSHUS MOBEPXHOCTHOTO CJI0S pa30aBIeHHBIX
pacTBOpPOB.

AncopOrus ra3oB Ha TBepoi oBepxHocTH. [IprMenenne Ha npakTuke. Pabora, Terora
U SHTponus aacopOuuu. HeomHOpogHOCTh MOBEpXHOCTH ajcopOeHTa. JlomymieHus Teopuu
MOHOMOJIEKYIApHOU aacopOuuu Jlenrmiopa. KuHeTwueckuil BBIBOA ypaBHEHHS H30TEPMBI
aacopOuuu Jlenrmiopa: ero ananuz. CBsi3b M30TEPMBI aJICOPOIIMN C 3aKOHOM JEHCTBHS Macc.
[ToreHuuanbHas Teopus MOJIUMOJNEKYIsApHOW ancopOuuu [lomsHu: pomyieHus, pacuer
aZcOpOLIMOHHBIX TMOTEHIMAIOB, MOCTPOSCHUE XapaKTEpUCTUUYECKOW KpuBoOil. Pa3Butme Teopun
JyO6ununbiM, kodQduimieHT adhGUHHOCTH W HCIOIB30BAaHHE MOTCHIUAIbLHOW TEOpPUH Ha
npakTuke. Teopus mnonumMonekymspHoit Tteopun anacopouun  BOT. Teopus xanusispHou
KoHAeHcauuu 3urMoHAu. OObsICHEHHE SIBICHUSA aJIcopOIMOHHOrO rucrepesuca. Iloctpoenue
CTPYKTYpHOH KpuBOW ajacopOeHTa (pacmpeielneHue TMOop IO pa3MmepaM aacopOeHTa).
Xemocobmus. M3obapa agcopbuuu o JyOununy.

Oco0eHHOCTH MOJIEKYISPHONH aJIcopOIMM W3 PacTBOPOB HA TBEPAOH IMMOBEPXHOCTH.
YpaBHenue uzorepmbl aacopounu dpeiinpmuxa. Bnusaue cBoicTB aacopOeHTa, ancopOTHBa U
pactBoputens. [IpaBuno ypaBHuBaHUS mnossgpHocTed (a3 PeGunaepa. OOpamieHue mnpaBuiia
Tpay6e. Bnusinue ancopOunonnbix cinoeB [TAB Ha cmaunBanue u aaresuto; ruapodoousamnms u
ruapoduIr3ams MMOBEPXHOCTEM. DU3UKO-XUMHUYECKUE OCHOBBI a7ICOPOITMOHHOM
xpomaTtorpadguu. 3aKOHOMEPHOCTH aJCOpOLMHU JJIEKTPOJUTOB Ha TBEPAOM aJCOpOEHTE.
N3buparensnass u oOmeHHas ajacopomus. HMonooOMeHHHMKH. BO3HUKHOBEHHE JTBOWHOTO
anektpuueckoro ciosi ([IDC). IlpaBuno ®asuca-Ilanera. JlmorpomHbie psabl. YpaBHEHUE
Hukonsckoro g nonHoro oomeHa. Tumnbsl MPOMBIIITIEHHBIX HOHOOOMEHHUKOB. Ponb 0OMeHHOM
azcopOLKU B TOYBOBEACHHUHM; ITPH XUMUYECKHX CIIOCO0AaX OYUCTKHU BOJIBI.

Tema 5. [IOJIVUHEHUE KOJUIOMJHBIX CUCTEM.

3omu. Knaccudukanus MeTofoB MoJydyeHUs KOJUIOWIHBIX cucTeM. JlucmepraiyioHHbIE
METOJbl TOJYyYEHHUS KOJUIOMAHBIX CHCTEM M HX HCIHOJb30BAHME Ha NpakTHKe. MeTossl
¢u3nueckoil 1 XxuMuueckoi koxaeHcaruu. OOIMe YCIOBUS MOIyYEHUS] KOJUIOMIHBIX CUCTEM U
TEOPETUYECKHE OCHOBBI KOHJIECHCALMOHHBIX METOJOB NOJydeHUs 30j€il. OCHOBHBIE METO[BI
OYHUCTKH: TUAIIU3, SJCKTPOIUAIIN3, YIbTPaPHIbTPALUS.

Tema 6. YCTOMUYMBOCTH JUCITEPCHBIX CUCTEM

Murnemioo6pazoBanue. MULeIIsIpHas TEOPUsi CTPOESHUS KOJUIOMIHBIX YaCTHII.

TepmoaunamMuueckue W KHHETHYECKHE (DAKTOpbl  arperaTMBHOM  yCTOMYMBOCTH.
CoBpeMeHHbIE TpPEACTaBICHUS O (PaKTOpax CTaOWIM3alMU KOJUIOMIJHBIX cHCTeM. V3MeHeHue
CWJI OTTAJIKUBAHUS U NMPUTSDKEHUS C PACCTOSTHUEM MeXAy dactuuamu. [loTeHnnanbHble KpUBbIE
U SHEpreTUUYecKuil Gapbep, OMMKHSASA U JallbHss arperanus. PackimHuBarolee 1aBieHue.

Koarymsiiust  KONJIOMIHBIX CUCTEM. SIBHags © CKpbITas Koarymsmws, (akTopsl,
BBI3BIBAIOIIME Koaryssiuio. KuHeruka ObICTpOi 1 MEAJICHHOM KOaryIsLuu.

3omu u cycnensuu. Koarymsius rugpooOHBIX 30JI€i 3JIEKTPOTUTaAMH; OCHOBBI TEOPHH
JIIDO. MexaHu3M Koaryinsiiuv dyeKkTpoiauTaMu. [IpaBuna Koarynasiiuu 3JIEKTPOJIUTAMH.
3aBUCHUMOCTh CKOPOCTH HaYaJIbHOM KOAryJsiiuu OT KOHIEHTPALMHU 100aBIIEMOT0 3JIEKTPOIUTA.



[Tenbr u smynbcun. CTpOCHHE M YCTOWYMBOCTH, METOMABI ToydeHHUs. CraOumusamus
aMynbCcUil. Dmynbraropel. OOpamienue ¢a3 B aMmynbcusx. [IpuMeHeHHE TEH W AMYILCHUH.
OtBepxaenue nexsl. [leHoramenue, 1e3MyJIbrIpOBaHUE.

Asposzomun. Kitaccupukanus. MeToasl TONydeHUsT al’po3oyield. Y CTOHYMBOCTh U
paspyllIeHHE a3pPO30JIEH B IPUPOJIEC U TEXHUKE.

Tema 7. DJIEKTPUYECKME CBOWMCTBA  JIMCIIEPCHBIX CHCTEM.
DJEKTPOKUHETUYECKUE SBJICHUS -3IIEKTPOPOpe3, SJIEKTPOOCMOC, MOTCHINAIBI CEJUMEHTAINH U
npoTekaHus. JIBOMHON 3JEKTpUUYECKUH CIIOW. OJIEKTPOKANWLISPHBIE SIBICHUS, YpaBHEHUE
JIunmvana. PasBuTHe NpencTaBiICHUN O CTPOSHUU JBOMHOIO JJIEKTPUYECKOrO CIIOS, TEOPHUH
I'enpmronsia, [I'yn-Uenmena, Illtepna. OnexkTpokuHeTHueckuid moTeHIMal. Biusgnue
uHAMGepeHTHRIX U HEHMHIU(P(PEPEHTHBIX 3JIEKTPOJIUTOB Ha 3JIEKTPOKMHETHYECKUH (I3eTa)
norexuan. Ilepesapsaaka nosepxHoctu. M3oanektpudeckoe cocrosHue. MoHHbIN 00MeH; posib
0OMEHHOI acopOLuK B TOYBOBEICHUH, IIPU XUMHUECKUX CIIOCO0aX BOJTOOYHUCTKH.

VYpaBuenne ['enbmronbpuna-CMoONIyXOBCKOrO Ui pacuera A3eTa-NOTEHLUala Ul
anekTpodopesa u anekTpoocmoca. [IpakTuueckoe NpuinoKeHue 3JIeKTPOKMHETUUECKUX SBJICHUM.

Tema 8. MOJIEKYJIIPHO-KMHETUYECKHME CBOWMCTBA JIMCITEPCHBIX
CUCTEM

BpoyHoBCcKoe [BH)KEHHE B YIBTPAMHKPOTETEPOTEHHBIX CHUCTEMaX W €ro TeIuloBas
npupona. Teopust 6poyHOBcKoro aBrkeHus DvHmTeiHa. Teopust CmonyxoBckoro. duddysus
B KOJUIOMAHBIX cucteMax. Dopmyna DitHmTeliHa ans kosdduuuenta auddysun. OcMoc u
OCMOTHYECKOE [aBJCHHE KOJJIOUJHBIX pacTBOpPOB. Meronabl ompeaeneHus koddduimenrta
muddy3un U pacyera pasMepa 4acTHIl.

CemumenTtanust B JucHepcHbIX cucreMax. CeaMMEHTAllMOHHOE paBHOBECHE B
KOJUIOUTHBIX CHCTEMax U MX KHHETHYECKasl YCTOWUYHUBOCTb.

Tema 9. OITUYECKUE CBOMCTBA KOJUJIOMJHBIX CHCTEM.. SBnenus,
HaOJI0/laeMble TIPU MPOXOKJIEHUM CBETa 4Yepe3 KOJUIOMAHbIE cucTeMbl. CBeTopaccessHue u
MeTOo/bl ero HabmoaeHus. @opmyna Panes, ee aHanu3, rpaHUllbl IPUMEHUMOCTH U CIIEJCTBUS.
[IpakTHyeckoe HCIONB30BAaHUE pAcCesHUs CBeTa, ompeaeneHue GopMbl U pa3MepoB
KOJUIOMJHBIX 4acTul. OnTudeckue METOJAbl HCCIEAOBAHUS  KOJUIOMJHBIX  PacTBOPOB:
HedemomeTpus, yIbTPAMUKPOCKOTIHUS, TYPOUTUMETPHS.

Tema 10. MULIEJIJIAPHBIE CUCTEMBI

Murnennoo6pa3oBanue B pacTBopax KosumouaHbix [TAB, kputuueckas KOHIIEHTpAIUS
mutemooopazoanus (KKM), meronsr ee omnpenenenus. CtpoeHue u (opma MHUIIETUI, POCT
mutesut. Comobunu3zanus. MexaHu3M MOIOIIETro Ipoliecca.

BricokoMonekynsipHbie COEJIMHEHHS. CxoxctBo u OTJIMYUE  PACTBOPOB
BBICOKOIIOJIUMEPOB  (MOJIEKYJISPHBIX KOJUIOMJOB) U KOJJIOUAHBIX cucTeM. COBpeMEHHbIE
npeiacTaBieHuss o (opMe MakKpOMOJEKYyl M O TMpoIecce pPacTBOPEHUS TMOIUMEPOB.
TepmoiMHaMKKa MTPoLIecca PpaCTBOPEHUSI.

MonekynspHas Macca TOJMMEpPOB, METOJbl €€ ompeaelneHus. Bs3koe TedeHue
KOJUIOUJIHBIX CHUCTEM U pPacTBOPOB MOAUMEPOB. (OCHOBHBIE 3aKOHBI BSI3KOTO TEUEHUS.
CrpykTypoobpa3oBaHue.

Accommatsl [IAB ¢ monuMepamu u Gekamu.

Tema 11. OCHOBBI ®U3UKO-XUMNYECKOM MEXAHUKU

3aKOHOMEPHOCTH  TEYEHHUS  CBOOOJHO-IUCIEPCHBIX  CHUCTEM  MOJ  JAeHCTBHEM
MPWIOKEHHOTO JaBieHus. 3akoH HpioToHa. BnusHue koHueHTpauud U (GOPMBI YacTHUIL
JUCTIEpCHOM (a3bl Ha 3aKOHOMEPHOCTH TeUeHUs (3aK0oH DiHITelHa). CTpyKTypooOpa3oBaHuUE B
JTUCIIEPCHBIX cucTeMaX. BO3HWKHOBEHHE U Pa3BUTHE MPOCTPAHCTBEHHBIX CTPYKTYp. Ilpupona



KOHTAaKTOB MEXJy »JJIeMeHTaMu CcTpykTyp. Ilepuomnyeckue ctpykrypbl. OOpa3oBaHue u
CBOMCTBA IeIICH.

KoarynsiuonHsie CTpYKTYphL. Y ClIOBHsI 00pa30BaHusl, MEXaHUYECKHE CBOMCTBA; SIBJICHUE
TUKCOTPOIIUHU. Kpucramnuzannonssie CTPYKTYPBL. Mexanungeckue CBONCTBA
KPUCTAJTIM3ALMOHHBIX CTPYKTYp. OIucaHue IUCHEPCHBIX CHUCTEM Ha OCHOBE PEOJOIMYECKHX
monenet (MakcBenna, KenbBuna, bunrama, IlIBegoa). Ilomnas peosormyeckass Kpupas.
DU3UKO-XUMHUYECKUE METObI PETYIUPOBAHUS CTPYKTYPHOMEXAHUYECKUX CBOMCTB JUCIEPCHBIX
CHCTEM Ha Pa3IMYHBIX CTAIMSIX WX (OPMHUPOBAHMSA KAaK OCHOBHAS 3agada (PU3MKOXMMUYECKON
MEXaHUKH.

Tema 12. KOJJIOUJHO-XUMHUYECKHUE OCHOBBI OXPAHBI OKPYXAIOIIEN
CPE/IbI

MeToapl OYMCTKM MNPUPOAHBIX M CTOYHBIX BOJ, OCHOBAaHHBIE Ha H3MCHEHHHU
arperaTMBHOM U CeIMMEHTALMOHHONW YCTOMYMBOCTU JUCIEPCHBIX CUCTeM. MUKpohMIbTpaLus u
yapTpaduibTpanus. I'eTepokoarysnus Kak METOJ pa3/esIeHUs] AUCHepCHil; MUKpodoTarys.

HpI/IMeHeHI/IC KOaryJIiHTOB H Q)HOKYHHHTOB 11 OYHMCTKH BOJBI.

MemOpaHHbIe METOIBI pa3/IesieHUs JUCTIEPCUI U OYUCTKH PACTBOPOB.
MeTtosl pa3pylieHus U ylaBIuBaHus adpo3oiieil. bopr0Oa ¢ 3arpsisHeHrnemM atMocgepsl.

DnexTpounpTpanus.

6. MeToguuecKkue MaTepuabl 1Jisl 00y4aI0IMXCsl 10 0CBOEHUIO U CIUTLIMHbI

6.1. CamocrosiTesqibHast padoTa 00y4aroIuxcsi 0 JUCHHUIIMHE (MOLYJII0)

Ne Pasnea (Tema) 3ananue Yacel Mertoauueckue ®opma
n/n JAMCIMILIMHBI PeKOMeHJalMH 110 KOHTPOJISA
BBINIOJTHEHU IO
3aJaHus
Pazoen 1. Beeoenue 6 KoniouoHyo Xumuio
1. Baenienme. ITpopabotka 2 O0630p u aHanu3 VYerHblii onpoc
HAucnepcusie JIEKIIMOHHOTO JUTEPaTypbl
MIOBEPXHOCTHBIE
SIBJICHUS
Pazoen 2. Ilogepxnocmmuuie asnenusn
2. TepmonHammka ITpopaboTka 3 O0630p 1 aHanu3 VYerHslit onpoc
ITOBEPXHOCTHBIX JIEKIIMOHHOIO JIATEpaTypbl
SIBJICHUI Marepuana
Iloxroroska x 1 Onucadsl B 3amura
1m1abopaTopHBIM MPaKTUKyMax nabopaTropHO
pabotam u paboTHI
odopmiieHne
OTYeTa M0 HUM
3. CmaunBanue 1 ITpopabotka 2 O0630p u aHanu3 VYerHblif onpoc
KalUJIAPHBIC JIEKIIUOHHOTO JUTEPATYPBI
ABJICHAA MaTepuaa
4. AncopOuus ITpopaboTka 6 O0630p u aHanu3 YerHslii onpoc
JIEKI[MOHHOTO JUTEpaTypsbl
Marepuaia
IToaroroBka K 2 Orrcansl B Bamura
71ab0paTOpPHBIM NPaKTHKyMax 71a00paTOpHOI
pabortam u paboThI




odopmiieHrE
OTYeTa 10 HUM

Pazoen 3. Buowl oucnepcHbix cucmem u ux ceoiicmea

5. Iomyyenne IIpopaboTka 2 O0630p u aHanu3 VYeTHeI onpoc
KOJUIOMJHBIX CUCTEM JIEKIIMOHHOI'O TUTEPATYPHI
Marepuaia
IoxroroBka K 2 Ornucanbl B 3amura
J1ab0paTopHBIM MpaKTUKyMax nabopaTopHOU
paboram 1 paboTsI
odopmienue
OTYeTa M0 HUM
6. YerolunBocTh [IpopaboTka 2 O030p u aHaIU3 YcTHBI ompoc
AUCIICPCHBIX CHCTEM JCKIUOHHOTO JIUTEPATYPBI
Marepuaia
Iozroroska k 2 Onwucansl B 3amura
11abopaTOPHEIM MPaKTUKyMax nabopaTropHoit
paboram u paboThI
odopmiieHrE
OTYeTa 10 HUM
7. ONeKTPUYECKHe [Ipopabotka 4 O0630p u aHaU3 YcTHbIi ompoc
CBOHCTBA JIEKITMOHHOTO JTUTEPaTypbl
JICTIEPCHBIX CHCTEM Marepuana
Honroroska K 2 Ornucansl B 3amura
11ab0paTOPHEIM MPaKTUKyMax nabopaTopHoOH
paboTtam u paGoThI
odopmiieHne
OTYeTa Mo HUM
8. Monexynsipro- [IpopaboTka 1 O0630p u aHanu3 VYcTHBIl onpoc
KHHCTHHCCKHC JIEKIIMOHHOTO JUTEPaTypbl
CBOMCTBa Marepuaa
FICTIEPCHDIX CHCTEM ToaroToska K 1,65 Omucansl B 3amura
1m1abopaTopHBIM MIPAKTUKyMax nabopaTopHOU
paboTtam u paboTHI
odopmieHne
OTYeTa 10 HAM
9. Onruueckue [TpopaboTka 1 O030p u aHaTU3 YeTHBII ompoc
CBOHCTBA JEKLIUOHHOT'O JIUTEPaTyphl
KOJUTOUHBIX CHCTEM Marepuana
HozroroBka K 1 Omnucansl B 3amuTa
11abopaTopHBIM MIPAaKTUKyMax nabopaTopHoi
paboTtam u paboTHI
odopmieHne
OTYeTa 10 HAM
10. Munennspaeie [TpopaboTtka 1 O0630p u aHanu3 YcTHBII ompoc
CHCTCMBI JEKLIUOHHOT'O JIUTEPaTyphbl
Marepuaia
Iozroroska k 1 OmnwucaHbl B 3amura
11abopaTOPHEIM MPAKTHKYMaxX nabopatopHou
paboram 1 paboThI
odopmIieHHE
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oT4ycTa 110 HUM

11. OcHoBsI (pu3HKO- [TpopaboTka 2 O0630p u aHanu3 YeTHsIi ompoc
XUMHUYICCKOU JICKIITMOHHOTO JINTEPATYpPhI
MEXaHHKH MaTepHasa
12. Komnouano- [TpopaboTka 1 O0630p u aHanu3 YceTHbIi onpoc
XUMHUYCCKHUEC OCHOBBI JIEKIIUOHHOTO JIUTCPaTyphl
OXpaHbl Marepuaia
OKPYKaIoIIen Cpeibl
IToaroroska k 36 DK3aMeH
AK3aMEHY

6.2. Temaruka v 3aJaHHUs /I MPAKTHYECKUX 3aHATHH (npu HanuyuL)
Temaruka ceMMHApCKHX 3aHSATHI
JlucniepcHple CUCTEMBI M TIOBEPXHOCTHBIE SIBICHUS
TepmonrHaMKKa IOBEPXHOCTHBIX SBJICHUN
CMaurBaHNe€ U KalWIISPHBIC SBJICHUS
AncopOuust
[Tosmyuenune KOJTOMIHBIX CUCTEM
YCTOMYNBOCTH TUCIIEPCHBIX CUCTEM
DJNEKTPUUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM
MonexynsipHO-KUHETUUECKHE CBOMCTBA TUCIIEPCHBIX CUCTEM
. Onrnueckre CBOMCTBA KOJUIOUIHBIX CUCTEM
10. MunesipHbIe CUCTEMBI
11. OcHOBBI (HPUBUKO-XMMUYECKON MEXaHUKU
12. KonmonjHO-XUMHYECKHAE OCHOBBI OXpaHbl OKPYKAIOIIEH CpeIIbl
3anaHys Ha PAKTHUECKUX 3aHATHUAX: PELIeHHe 33/1a4, 00CYKICHHE OCHOBHBIX BOIIPOCOB.

CoNoOA~WNE

6.3. Temaruka u 3ajaHus1 1JIs1 JIAOOPATOPHBIX 3aHATHI (npu HanuyuL)
JlaGoparopHbie 3aHSATHS MPOBOMATCS MO TpaduKy MPOBEACHUE JIaOOPATOPHBIX PaboT.

OnucaHve BBINOJIHEHUSI JAOOPAaTOpHBIX pabOT U3 HIKEYKa3aHHOIO IMEpedHs YKa3aHo B
J1a00pATOPHBIX MPAKTHKYMaX.

o okrowbdPE

0

IIpuMmepHbIii epeyeHb 1a00PaTOPHBIX padoT
AncopO1ust U3 pacTBOPOB U U3MEPEHHE YAEIbHON MOBEPXHOCTH aJICOPOEHTOB.
N3mepenne moBepXHOCTHOTO HATSKEHUS HA TPAHUIIE JBYX KHIKOCTEH.
Brnusinue ancopOIMOHHBIX CJI0E€B Ha CMauYMBaHUE TBEP/IBIX MTOBEPXHOCTEH.
ACOpOLIMOHHOE TOHM)KEHUE TIPOUYHOCTH TBEPABIX TE.
Mutennoo6pa3oBaHre B BOJHBIX PACTBOPaX MBLIOMOIOOHBIX MTOBEPXHOCTHO-AKTHBHBIX
BEIIECTB.
W3mepeHne SIEKTPOKMHETUYECKOTO TMOTEHIMala MeTofamu 3iekTpodopesa u
3IEKTPOOCMOCA.
Omnpenenenue paboThl 00pa3oBaHHS KPUTHUECKHX 3apOJbINIEH HOBOM ¢asbl mpu
(ha30BBIX IPEBPAIICHUSIX.
Koarymsiust nTuooOHBIX 3071€# 37IEKTPOIUTAMHU.
HccnenoBanne B3anMOICHCTBUS YaCTHI] IUCTIEPCHBIX (a3.

10. CtpoeHue u CBOMCTBA AMYIbCHI U TIEH.

11.
12.

13.

Hedenomerpus.

N3yuenue MOJIEKYJISIPHO-KUHETUYECKUX CBOMCTB KOJIJIOUTHBIX cucreM
YABTPAMUKPOCKOIIMYECKUM METOIOM.

CenuMeHTAMOHHBIN aHaIN3 CYyCIEH3UH.

14. KoarymsimmoHHOE MW KPHUCTALTU3AIMOHHOE CTPYKTYpoOOpa3oBaHWE B JTUCIEPCHBIX

CHUCTCMAX.
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15. Peonoruueckue CBOMCTBA AUCIIEPCHBIX CUCTEM.
6.4. Meroau4yecKkue peKOMeHIANH JIJIsl BHINIOJIHEHUSI KYPCOBBIX padoT (POEKTOB) npu

Hanuuuu
KypcoBbie paGoTbI OTCYTCTBYIOT

7. IllepeyeHb OCHOBHOM M IONOJHUTEJIbHOM JIMTEPATYPbl, HEOOXOAMMOM J1JI1 OCBOEHUS
AUCHMILIMHBI (MOIYJIs1)
@) OCHOBHASL:

Iyxun, Erennii [AmutpueBud. Kommownnas xumus : yueO. mis OakamaBpos / E. ]I
[yxun, A. B. Ilepuos, E. A. Amenuna. - 6-¢ uza. - M. : Opaiit, 2012. - 443 c.
yxun, E. 1. Komnougnas xumus : y4eO. s cTyd. Beicil. yueO. 3aBemenuit / E. 1.
[yxun, A. B. Ilepuos, E. A. Amenuna. - U3n. 3-e, nepepab. u momn. - M. : Beicmi. mik.,
2004. - 446 c.
3umoH, A. JI. Komnougnas xumus : Yueb. ans cryn. / A. J. 3umon, H. @. Jlemenko. - 3-¢
U3, uctp. u gom. - M. : ATAP, 2003. - 320 c.
HaymoB, A. P. Ilpaktukym mno xomwtouaHod xumuu : IlomyueHue u koarymsuus
kosutonaHbIX cucteM / A. P. Haymos ; KoctpoM. roc. yH-T. - Koctpoma : KI'Y, 2002. - 44 c.
Haywmos, A.P. [IpakTukyM 10 KOJIJIOUTHOM XUMHH : Y4eb.mocoOue Ajs e yHUBEPCUTETOB
/ A. P. Haymos, U. b. Xypasnega, E. FO. 3ammuBanosa ; [Tox pen.A.P.Haymona. - Koctpoma
: KT'ITY, 1996. - 94 c.
Haymog, A. P. Kommonanas xumust [ DIeKTpOHHBIN pecypc] : yue0.-MeTo1. MaTepralibl JIst
camocTrosTenbHoil padoTel ctyneHToB / A. P. HaymoB ; Koctpom. roc. yu-T um. H. A.
Hexkpacoa. - DnexTpoH. TekcToBbie aH. - Koctpoma : KI'Y, 2005. - 1 31eKTpoH. ONT. AUCK
(CD-ROM).

6) OononHumenbHas:
®ponos I0.I'. Kypc komnmoungHoit xumuu. M: Anbsuc. 2004 - 463 c. (unu @ponos O.I.
Kypc komnonanoi xumuu. M.: Xumus. 1989. - 462c.)
I'enspman, Mapk Mocudosny. Komnonanas xumus : [yueOnuk] / M. U. TI'enspman, O. B.
Kosaneswuu, B. I1. FOctparos. - U3xa. 5-e, ctep. - CIIO. : Jlans, 2010. - 332 c.
Hlykun, E. [I. Komnouanas xumus : yued. ans crya. Beicul. y4eO. 3aBenenuit / E. 1.
[yxun, A. B. Ilepuos, E. A. Amenuna. - U3n. 3-e, nepepab. u momn. - M. : Beicmi. mik.,
2004. - 446 c.
Opunpuxcoepr, mutpuit Anekcannposud. Kypc xkomnmounnoit xumuu : yueonuk / JI. A.
Opuapuxcoepr. - Uzn. 4-e, ucnp. u gomn. - CII6. : Jlans, 2010. - 410 c.
®poJio, 10. I'. Kypc komnounHoit xumuu : IIoBEpXHOCTHBIE SIBICHUSI U JUCIIEPCHbBIE
cuctemsl / FO. I'. dpomnos. - 3-e u3x., crep., uchp. - M. : Anbsnc, 2004. - 464 c.
Kykymkuna, U.A. Komnougnas xumus : yue6Hoe mocodue / M.U. Kykymkuna, A.1O.
Mutpodanos. - Kemeposo : KemepoBckuii rocynapcTBeHHbiil yausepcurert, 2010. - 216 c. -
ISBN  978-5-8353-1084-5 ; To ke [Draekrponnsni pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=232755

8. [lepeyenb pecypcoB HH(pOPMAITHOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « UHTEepHETY,
HCOﬁXOIlI/lMI)IX OJIsA OCBOCHMUA JUCHUIIJIMHBI

DNEeKTPOHHO-ONOIMOTEYHBIE CUCTEMBI:
- OBbC YHuBepcureTckas 6mOIMoTeka oHIaiiH, myTh goctyma http://biblioclub.ru;
- OBC «Znaniumy, myts goctyma http://znanium.com/.

[Ipodeccuonanpubie 6a3bl JaHHBIX U WH()OPMAITMOHHBIC CITPABOYHBIE CUCTEMBI:
- Web of Science, nyts nocryna: http://webofscience.com;
- Scopus, nyTh gocTyma: https://www.scopus.com;
- PUHI, nyts nocryna: https://elibrary.ru;

12


http://biblioclub.ru/index.php?page=book&id=232755
http://biblioclub.ru/
http://znanium.com/
http://webofscience.com;/
https://www.scopus.com/
https://elibrary.ru;/

- CIIC KoncynsranTlntoc;
- ®I'BY «Ipe3uaenrckas oudmmoreka umenu b.H. Enprinnay;
- AHHOTHpOBaHHas Oubarorpaduueckas 6as3a JaHHBIX )KypHaIbHBIX crateit MAPC.

9. OnucaHue MaTepPHAILHO-TEXHHYECKO# 6a3bl, HEOOXOTUMO¥ IJIsl OCYIeCTBICHUS
00pa3oBaTeJHLHOI0 MPOIecca Mo ANCIUIINHE

HaunmeHnoBanue OcHaleHHOCTD clenuadbHbIX NOMeleHuil u nomeuenuii | Ilepeuenn JIMLEH3HOHHOTI'0
crenuaJbHbIX* AJIS CAMOCTOSITeJIbHOM PadoThl NMPOrpaMMHOro odecne4yeHus.
NoMenIeHmit " PexkBH3HMTHI MOATBEPKIAIOIIETO
NMOMelleHnit s JAOKYMEHTAa
CaMOCTOATEIbHOM
PadoThI
Aynuropus st | Crenpanu3upoBaHHast MeOellb; MyJbTHMeaAniHbEIH npoekrop; | Windows XP mo muuensun OEM
3aHATHUH pabodee MecTo IpernoiaBarels, OCHAIlEeHHOe KoMInbloTepHOil | Software  (moctaBmmk ~ OOO
JIEKIIMOHHOTO M | TEXHUKOH C BO3MOXHOCTBIO MOAKIIOUEHHS K ceTH | «CHCTeMHBIN HHTETPATOpP»,
ceMHHapcKoro Tuma, | «HTepHeT» W oOecredeHHeM [OCTyma B 3JIeKTpoHHYIO0 | moroop Ne 22 T'K ot 16.12.2016
TPYIIOBBIX u | nadopmanmonHo-odpazoBarenpHyto cpexy KI'Y; akpan | 1.);
WHIIIBHIYaJIbHBIX MIEPEHOCHOH; JTOCKa MeJIoBasi; ydeOHo-HamisimgHele mocoOusi, | CBOOOZHO  pacmpocTpaHseMoe
KOHCYJIbTAIHH, obecrieynBaOIIMe  HANIAJHbIE  WIUTIOCTPAlMM;  HAOOpHI | IPOrpaMMHOE obecrieueHue:
TEKYIIEro KOHTPOJIA | AEMOHCTPAIMOHHOTO 000PYIOBaHHUS LibreOffice (tunm nuneHsum -
U TPOMEXYTOUHOH GNU LGPL v3+)
aTTecTalluu
JlaGopatopust Crenuanu3upoBaHHas Me0erb; pabouee mecto | CrneuuanbHOe JIUIEH3UOHHOE
(;1aboparopust IpernoaaBaTess; J0cKa MeJIoBast NporpaMMHOE O0ecriedeHue He
KOJUIOUTHOM JlabopaTtoproe oOopymoBanue: crektpodoromerp KDK-3; | ucnomnb3yercs
XMMHH), Bechl J1abopatopHble anekTpoHHble ADAM-HCB 602H;
MIOMEIICHNE JUISL | MEIIAJIKA MarHuTHBIE; (hOTOIIEKTPOKOIOPUMETP;
XpaHeHHs u | Top3uoHHBIe Beckl Tuma BT; cekyHoomep; KanMIUIIPHBIN
o0cCITyKXUBaHUS BHUCKO3UMETpP;  IUIMTKH  JJIEKTPUYECKHE;  XMMHUYECKas
yueOHOTo nmabopaTopHas IocyJa W PEaKTHUBB; y4eOHO-HArJIsIIHbBIC
00opyoBaHUS ocoOust
ITomemnienue s | CrieranusupoBaHHas MeOelb; pabodne Mecta, ocHamieHHbIe | Windows XP no smnensun OEM
CaMOCTOSITEILHON KOMITBPIOTEPHOH TEXHHUKOH ¢ BO3MOXKHOCTBIO MONKIIOUeHUS K | Software  (mocraBmuk  OOO
paboTs! cetn «/HTEepHET» U obecleueHneM JOCTyIa B 3JEKTPOHHYIO | «CHCTEeMHBIH HHTETPaTop»,
06YYaOIIHXCS MHPOPMAIIMOHHO-00Pa30BATEIHLHYIO cpeny KT'Y; | moroBop Ne 22 T'K ot 16.12.2016
nemoHcTpanuonHas LCD-nanens; mnpuHTEpBH, B T.4. | I.);
6onpmedopmatHblif ¥ 1BeTHOH; ckaHepsl (dopmatel A2 u | AUBC «Mapk-SQL» (moctaBmuk
A4); web-kamepsl; MUKPOGOHEI HIIO «MHbOpM-cucTeMay,
moroBop Ne 260420060420 ot
26.04.2006 r.);
LibreOffice (tum nuuensum -
GNU LGPL v3+);
Google Chrome (Tun nuueH3ux —
BSD);
Adobe Reader Acrobat BC (tun
nunensun — free)
ITomernienne i | Crenmann3npoBaHHas MeOenb; paboure mMecra, ocHamleHHble | Windows Pro 8.1 (mocraBrimk
CaMOCTOSITEIbHOM KOMIIBIOTEPHON TEXHMKOM C BO3MOXXHOCTBIO MOAKMIOYEHUS K | OO0  Codr-maiit  TIpoekTsl,
paboTs! cetu «MHTEPHET» U 0OECIIEYEHHEM [I0CTYNA B DJIEKTPOHHYIO | noroop NeS0155/51P4393 ot
06 YYaIOITXCS MH(OpMAIlHOHHO-00pasoBarenbHyt0  cpeny KI'V;  nocka | 12.12.2014r.);

MEJ10BasA

LibreOffice (tumm muueHsum -
GNU LGPL v3+);

Google Chrome (Tun nuueH3ux —
BSD);

Adobe Reader Acrobat BC (tun
nvnensuu — free)
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https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GNU_LGPL_v3%2B&action=edit&redlink=1

JIner akryanu3anuu padoyei NporpaMMbl AU CUHUIIIMHBI
B paGouyro nporpamMmy AUCHUILIMHBI BHECEHBI CIIEAYIOLINE U3MEHEHUS:
1. OOHoBIEH nepeueHb JTUIICH3HOHHOTO IPOTPAMMHOTO 00ECTICUSHHS;
2. OOHOBJIEH IepeuyeHb MaTePUATbHO-TEXHUUECKOI0 00ECTIEUEeHNUS;
3. OOGHOBIEH NepeYeHb OCHOBHOM U JJONOJHUTEIBHOM JTUTEPATYPHI.
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