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pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kaenpoi XUMHU4YEeCKOH TeXHOJIOTuHu
VYueOHsIit m1aH 18.03.01_23 00 XT2.plx
18.03.01 XumMuueckast TEXHOJIOTUS
Kamnpuxars O0axajiaBp
®opma oOydeHus o4Hast
OO6mast TpyJ0EMKOCTh 33ET
Pacnpenesienne 9acoB TUCHMILIAHBI 110 CEMECTPaM
Cemectp
(<Kypc>.<Cewmectp 2(1.2)
Ha Kypee>) Uroro
Henens 16
Bun 3ansarmit vIl PII v PIT
Jlexmuu 16 16 16 16
JlabopaTopHsle 16 16 16 16
Wnas KoHTaKTHAS 0,25 (0,25 (0,25 [0,25
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KonrakTtHas pabora | 32,25 (32,25 | 32,25 | 32,25
Cam. pabota 67 67 67 67
Yacel Ha KOHTPOJIb 8,75 18,75 |8,75 |8,75
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Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl
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[Iporokon ot 16.05.2023 1. Ne 5
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3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



BusupoBanue PI1JI nJist ucno/iHeHUs B 04epeIHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XuMHYECKOH TeXHOJOTHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/] 1u1s1 ucno/iHeHUs1 B 04epeHOM y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XuMHYECKOH TeXHOJO0THH

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] 1y ucnosiHeHust B 04epeTHOM Y4eOHOM roxy
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XHUMHYECKO TEXHOJIOTHH

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 1y ucnosiHeHUsI B 04epPeTHOM Y4eOHOM oy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XuMHUYECKOH TeXHOJO0THH

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | enpro 0CBOGHUS MTUCIMIUIMHBI SIBIISIETCS N3YyICHUE BEUIECTB, HAXOISIINXCS B KOJUIOWIHOM COCTOSTHUH, BIIMSTHUS
MIOBEPXHOCTHBIX SIBIICHUI Ha 3TU CBOMCTBA, POPMUPOBAHUE Y CTYACHTOB 3HAHHH U YMEHUH, TO3BOJISIOMINX
MIPOTHO3UPOBATH CTPYKTYPHO-MEXaHUUECKUE, ONTHICCKHE, MOJICKYJIIPHO-KHHETHYIECKHUE, aJICOPOIIMOHHBIC CBOMCTRA
KOJUTOMTHBIX CHCTEM, a TAKXKE YIPAaBISITh ITUMH CBOWCTBAMHU IPUMEHUTEIFHO K XUMUYIECKOH TEXHOIIO-THH.

1.2 | 3agaun oCBOCHUS TMCIATIINHEI:

1.3 | — paccMOTpETh U BBIABUTH POJIb JUCTICPCHOCTH M MOBEPXHOCTHBIX SBJICHUH B KOJJIOMIHBIX CHCTEMaX, chopMyInpoBaTh
OCHOBHBIE 33/1a4H ATOH 00JIACTH XUMHUYECKON HAyKH, OIMCATh OCHOBHBIE Pa3JIeiibl M ITOHSITHS,

1.4 | — M3y4uTh 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIs1 KOJUIOMIHBIX CUCTEM, OCOOCHHOCTH TEPMOJMHAMUIECKOTO PACCMOTPEHHS
MTOBEPXHOCTHBIX SIBIICHUIA;

1.5 | — 0CBOHTBH METO/BI SKCIIEPUMEHTATLHOTO U TEOPETUIECKOT0 HCCIIEJOBAHHS (PU3UKO-XUMHUECKHIX, ONITUICCKUX,
PEONOTHUECKUX CBOMCTB KOJUIOUAHBIX CUCTEM, C LENBIO UX HCIOIb30BAHMS B XHMUIECKON TEXHOIOTHU;

1.6 | — mpoaHaMM3UPOBATh OCHOBHBIE TIPUHIIATIBI MOJICTTHPOBAHHUS SIBJICHUH, TPOTEKAIONINX B KOJUIOUIHBIX CHCTEMAX,
MIpeCKa3aTh CIIOCOOBI YIPABICHHUS STUMH SIBICHUSIMH.

2. MECTO JUCHUIIJINHBI MOAVYJIST) B CTPYKTYPE OBPA3OBATEJBHOU ITPOT'PAMMBbI
Hukn (pazpen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeBAPUTE/ILHOI OATOTOBKE 00y4YaK0IIerocs:

2.1.1 | 15t ocBOCHUST TUCIIMITIMHBI HEOOXOMMBbI 3HAHHSI HEOPTAaHHYESCKOH XHMUH, OPTaHUYECKONH XUMHU ¥ (PU3HUIECKON XHUMUU.

2.1.2 | lo Hauana u3y4eHus y4eOHON TUCIIMIUTHHBI 00YJarOIINAeCs JOIDKHBI:

2.1.3 | 3HaTh: OCHOBHBIE (PAKThI, 0a30BbIC KOHIICTIIIMH U MOJIEIA XUMHH, OCHOBHBIE KJIACCHI HEOPTaHMUYECKUX COCTUHCHU,
BaKHEUTIINE XUMHUECKHE CBOWCTBA OKCHJIOB, THIPOKCHIIOB, KHCIIOT U COJICH;

2.1.4 | yMeTh: COCTaBJIATH 3JCKTPOHHBIC KOH(OUTYPAIIMH aTOMOB DJIEMEHTOB, COCTABJIATh YPABHCHUS XUMHUCCKIX PEAKIHNA U
paccTaBIATh CTEXHOMETPHUECKIE KOIP(PHUIIMESHTHI B HUX, ONPEACTIATh TeIUIOBbIE 3()(HEKTH XUMHUUECKUX PEaKITHid,
COCTaBIISITh YPAaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHii, COCTABIATh MaTEMATHUECKUE MTPOTIOPIIMH U PEIIATh
WX, pelliaTh YPaBHEHHUS C OJHUM HEU3BECTHBIM, KBaJI[PaTHBIC YPaBHEHHUS;

2.1.5 | BmageTh: HaBBIKAMH KCIIEPUMEHTAIHLHOTO XUMHYECKOTO UCCIIEA0BAHNS.

2.2 | Jucuuniunsl (MOAY/IU) M NPAKTHKH, /15l KOTOPBIX OCBOEHHE JAHHOH AUCUUILIMHBI (MOAYJIs1) HEO0X0AMMO KaK
npeanecTByoiee:

2.2.1 | Maremartuueckue Metonsl B XT

2.2.2 | MarepuanoBeZicHUE U 3allluTa 0T KOPPO3UU

2.2.3 | ®u3nueckas XUMHS

2.2.4 | DneKkTpoTeXHUKa

2.2.5 | O6mas XuMu4ecKas TEXHOIOrUs

2.2.6 | Opranuyeckasi XuMUs

2.2.7 | OcHOBBI aBTOMaTHU3aLMU TEXHOJIOTUYECKUX MPOLIECCOB

2.2.8 | IlpukmnagHas MexaHHKa

2.2.9 | Ilpou3BoncTBEHHAs IPAKTUKA

2.2.10 | Cucrems! ynpaBieHUs XMMUKO-TEXHOIOTMUECKUMU TIPOLIECCAMU
2.2.11 | Texunueckast TEpMOJMHAMUKA U TEIIOTEXHUKA

2.2.12 | Texnonoruyeckas (IIpOSKTHO-TEXHOJIIOTHYECKasl)

2.2.13 | Hayuno-uccnenoparensckas padora

2.2.14 | TloaroroBka K MpoLeAype 3allMThl | 3aIIUTa BBHITYCKHONW KBANU()UKAIIIOHHONW pabOThI
2.2.15 | [IpenaumuiomMHast mpakTHKa

2.2.16 | be3onacHOCTH XH3HEACATCILHOCTH

2.2.17 | UmxenepHOE 0OpMIICHHE TIPOIIECCOB XMMUIESCKOW TEXHOIOTHH
2.2.18 | lenoBble KOMMYHUKAIIUN

2.2.19 | IIporecchl u arnmaparbl XAMUYECKOH TEXHOJIOTUU

2.2.20 | CnekrpaibHble METOIBI aHATTN3a

2.2.21 | CueKkTpocKkonuyeckrue METOABI HCCIIE0BaHNS HEPTEMPOIYKTOB

3. KOMIIETEHIIUA OBYYAIOIIEI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIUITJINHBI

(MOYJIST)

YK-3: CniocodeH ocymiecTBJISITh COLMAJIbLHOE B3aUMO/IeHCTBHE H PeaIHn30BbIBAThL CBOI0 POJIb B KOMaH/Ie

VK-3.4. OcyuiecTBiIsieT KOONEPANMIO ¢ KOJLJIETaMHU NMPHU padoTe B KOJJIEKTHBE




3HaThL

OCHOBHBIE TPaBUJIa B3aUMOAEUCTBHS KOJUIET B KOJUIEKTUBE

YMmeTh

KOOIIEPHPOBATHCSL C KOJUIETaMH, pa0doTaTh B KOJUIEKTHUBE

Baanern

METOAMH M CIIOCOOaMH TIOCTPOCHHUS MPAaBHIBHOTO, KOPPEKTHOTO J0KA3aTeIbCTBA

YK-8: CnocobeH co31aBaTh U MOJ/IePKUBATH B MOBCEAHEBHOM KM3HU U B MPodeCcCHOHATBbHOI 1eITeIbHOCTH 0e30MacHbIe
YcaoBuUA KU3HEACATECIbHOCTH 1J151 COXPAHECHUSA l'lpl/lpO}lHOﬁ cpeabl, o0ecreyeHus yCTOﬁqHBOFO pa3sBuTHus Oﬁl_I_IECTBa, B TOM
YyuHcJie P Yyrpo3e U BOSHMKHOBEHHH YPe3BbIYaiiHbIX CHTYALMIl M BOEHHBIX KOH(IMKTOB

VK-8.4. Ucnosib3yeT npaBu/ia TeXHHKH 0€30MaCHOCTH, IPOU3BO/ICTBEHHON CAHUTAPHH, N0KAPHOH 0€30IaCHOCTH U HOPMBI
OXpaHbl TpyAa

3HaTh

npaBHiia TEXHUKH O€30MaCHOCTH, MPOU3BOACTBEHHOH CaHUTapUH, MOXKApHOH 6€30MMacHOCTH M HOPMBI OXpaHbl TpyAa MpU
BBITIOTHEHNH J1A0OPAaTOPHBEIX PaboT MO MHCIUIUINHE

Ymers

obecnieunBaTh OGe3omacHyto pabory ¢ JIBXK, crexnsHHOl mocynol, Ha CTeHAaX, MOJKIIOUYEHHBIX K NEKTPUYECKUM, BOIONPOBOIHBIM
Y KaHAJIM3aIlHOHHBIM CETSIM

Baanern

HaBBIKaMU 0€30MacHO paboThl HA TEXHOJIOTHYECKOM O0OpYIOBaHHUU

OIIK-5: CnocodeH ocylecTBISTh IKCIIePUMEHTAIbHbIE HCCJIeI0BAHNA U HCIIBITAHNSA 10 32JaHHOI MeToAHKe, IPOBOAUTH
Ha0JII0JJeHUsI U U3MePeHUsl C Y1eTOM TPeOOBAHUI TeXHUKH 0e30IacHOCTH, 00padaTbIBaTh U HHTEPIPETUPOBATH
IKCIEPUMEHTAJIbHbIC JAHHbIC

OIIK-5.1. OcyuecTBJIsIeT IKCIIEPUMEHTATbHbIE HCCIEA0BAHUS U UCNIBITAHUS 10 32JaHHON MeTOMKe, TPOBOIUT
HA0JII0/IeHHS] U U3MEePEHHUsI ¢ Y4eTOM TPeOOBAHUI TeXHUKH 0€30MacCHOCTH

3HaTh

METO/Ibl IKCIIEPUMEHTAIBHBIX MCCICAOBAHUI U UCIIBITAHUI C y4eTOM TPeOOBaHMII TEXHUKH O€30IIaCHOCTH

Ymerb

OCYIIECTBIIATh IKCIEPHMEHTAIBHBIC NCCIEOBAHUS W MCHBITAHUS 110 3aJJaHHOM METOIWKE, IIPOBOAUT HAOIIOCHUS U U3MEPEHHUS C
yd4eToM TpeOOBaHUIl TeXHUKU 0e30MacHOCTH

Buagern

HaBBIKAMH TTPOBEICHHS HKCIIEPUMEHTa TI0 3aJaHHOH METOIHKe

OIIK-5.2. O6padaTbiBaeT M MHTEPNIPeTHPYeT IKCIIePUMEHTAIbHbIE JaHHbIE

3HaTh

METONBI 00PaOOTKH PE3yAbTATOB IKCIIEPUMEHTA M OLICHKH X IOTPEITHOCTH
YMmeTh

00pabaTbiBaTh U MHTEPIPETHPOBATh IKCICPHUMCHTAIIBHBIC TaHHBIC
Baagern

HaBBIKAMU 0OPAaOOTKM W WHTEPIPETAIUH IKCIIEPUMEHTAILHBIX JTAaHHBIX

B pe3yabTate ocBOeHHs JUCUMILIUHBI (MO1YJ151) 00yUYarOLIUIiCs 10KeH

3.1 (3uaTn:

3.1.1 | coBpeMeHHYIO (PU3HUECKYI0 KAPTUHY MHUPA, IIPOCTPAHCTBEHHO-BPEMCHHBIE 3aKOHOMEPHOCTH, CTPOSHHE BEIIECTBA

3.1.2 | ctpoeHme BemecTBa, MPUPOLY XMMUYECKON CBS3H B PA3IMUHBIX KIaccax XUMUYECKHX COSIUHEHUN

3.1.3 | xuMH4ecKre METOIBI UCCIEIOBAHUS

3.1.4 | cBOMCTBa XUMHUYECKUX 9JICMCHTOB, COEJIMHECHUH U MaTepraJioB Ha UX OCHOBE

3.2 | YmeTh:

3.2.1 | ucmonp30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYUHBIX TUCHUIUINH JUTSI TOHUMAHUST OKPYXKAFOIIETO MUPA U SIBJICHUAN
TIPUPOIBI

3.2.2 | noHMMaTh CBOWCTBA MAaTepPHUaAJIOB U MEXaHM3Ma XUMHYECKHX IPOLIECCOB, IIPOTEKAIOIIUX B OKPYXKAIOILEM MUPE

3.2.3 | IuIaHUpOBATh U MPOBOIUTH XUMUIECKHE 3KCIEPHIMEHTHI H 00pabOTKy UX pe3ylIbTaToB

3.2.4 | pemrath 3ama4n MpoHeCCHOHATBHON AEATEILHOCTH

3.3 | Baagern:

3.3.1 | coBpeMeHHBIMHU MIPEICTABICHUSIMHU 00 OKPYKAIOIEM MHUPE

3.3.2 | ecTeCTBEeHHOHAYYHBIM aIllapaToM

3.3.3 | coBpeMEHHBIMH METOJJaMH NPOBEACHUS XUMHUYECKUX IKCIIEPUMEHTOB

3.3.4 | TeXHOJOTHSIMH pEeHNs 3a1a4 MPo(heCCHOHATBHOMN eI TeTFHOCTH




4. CTPYKTYPA I COJEPKAHUE JUCIUTLINHBI (MOLY.I5I)

Kon HanmeHoBaHue pa3zeJioB U TeM /Buj 3aHaTus/ | Cemectp /| Yacos | Kommnerten- | Jlutepatypa ®opma
3aHATHSA Kypc 100 KOHTPOJISI
Paznen 1. [Ipeamer u comep:kanme KOJIJIOHTHOM
XHMHH ee MeCTO B eCTeCTBO3HAHUHU, TeXHUKE H
TeXHOJI0rHu
1.1 B3anMocBs3b KOJUIOUIHON XUMHUU ¢ XUMHUYECKUMU 2 0 YerHbli ompoc.
JUCIUIUTAHAMY - (U3UYECKOM, OpraHUYEeCKON Bonpocs! o
xumueil. KonnmonaHas Xxumus Kak oJjHa U3 OCHOB paszeny.
XMMHUYECKOH TEXHOJIOrMH. Ponb komionaHou
XMMHU B pellIeHUH 3a7a4 HedTenepepaboTKu.
OCHOBHBIE 3TaIlbl Pa3BUTUS KOJJIOMIHON XUMMUH.
Bxuaz B pa3Butue Hayku pycckux yueHbix: ©.0.
Peticca, I1.I1. Beiimapna, I1.A. Pebunnepa, A.H.
Opymkuna, B.A. Kapruna, b.B. [epsruna, E.JI.
HlykuHa. /Tema/
1.2 IIpenmer u conepanue KOJUIOUMIHON XUMUU €€ 2 1 OIIK-5.1-3 JI1.1 J11.2 YeTHblii ompoc
MECTO B €CTECTBO3HAHUH, TEXHUKE U OIIK-5.2-3 JI1.3J12.1
TexHonoruu /Jlex/ VYK-3.4-3 2132
YK-8.4-3
1.3 M3ydeHune KoHCIIeKTa JIGKIUN U pEeKOMEHIyeMOn 2 7 OIIK-5.1-3 JIT.1J11.2 Bonpocs o
nutepatypsl. [Toaroroska k 3auery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pasgeny.
YK-3.4-3 2.2
YK-8.4-3 2132
Paznea 2. Knaccudukanus u xapakrepucTuka
JUCHEPCHBIX CHCTEM
2.1 JucnepcHsle cucteMsl. JJucnepcHas ¢asa, 2 0 YceTHbIi onpoc.
JUcTiepcuoHHas cpena. JucnepcHocTh U yaenbHast OTueTsl 0
TTOBEPXHOCTh AUCTICPCHOM (a3bl. J1abopaTopHO
Knaccudrkamnus TUCTIEpCHBIX CHCTEM MO: CTETICHA pabore.
JHCHEPCHOCTH (Ipy0o-, CpenHe- ’ 3ammra
BBICOKOANCIIEPCHBIE); arpEraTHOMY COCTOSIHUIO nabopaTopHoii
(a3 u cpen; BUIY TUCTIEPCHOM (a3bl U paboTHI.
pa3MepHOCTH e€ JyacTull (Tpex-, IBYX- U Bomnpocs! o
OJHOMEpHbIe). Paznuune AucnepcHbIX CHCTEM IO pasaeny. OTuer
XapakTepy yCTOHUMBOCTH U MHTEHCUBHOCTU 1o
MEXMOJIEKYJISIPHBIX B3aUMOACUCTBUN Ha nabopaTopHOH
MexX(a3HbIX TOBEPXHOCTIX. JInopunbHbIe pabore.
nro(oOHBIEe TUCTIEPCHBIC CHCTeMBL. Kommonasr -
ocobas rpymma JUCIIepCHBIX cucTeM. CBSI3HO- U
CBOOOHOACIIEPCHBIE KOJIOUAHBIC CUCTEMBI.
PacTBOpBI BEICOKOMONEKYISIPHBIX COSAMHEHUH
(BMC) n moBepXHOCTHO-aKTHBHBIX BEIIIECCTB
(ITAB). KomnongHo-ancIIepcHBIE CHCTEMEI B
npupoze. Poib komnon 0B B COBpeMEHHOM
TEXHOJOTUHU U IPOMBILUIEHHOCTH.
/Tema/
2.2 Krnaccudukanust u xapakTepruCTHKa JUCTIEPCHBIX 2 2 OIIK-5.1-3 JIT.1 JI1.2 YerHbIii onpoc
cucteM /JIex/ OIIK-5.2-3 JI1.3J12.1
YK-3.4-3 2122
YK-8.4-3
2.3 M3ydeHne KOHCIIEKTa JIGKIUN U PEKOMEHIyeMOn 2 7 OIIK-5.1-3 JIT.1J11.2 Bompocst o
nutepatypsl. [Toaroroska k 3auery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pasznery. OTuer
VYK-3.4-3 2.2 ()
VK-8.4-3 3132 nabopaTopHOH
pabore.

Paznen 3. AxcopOuns KaKk H0BEPXHOCTHOE
sIBJIEHHUE




3.1

TepMoarHaMKKa NOBEPXHOCTHBIX sABICHUN. Poib
IIOBEPXHOCTHBIX SIBIEHUI B AUCIEPCHBIX
cucTeMax. Y aenbHas CBOOOHAS TOBEPXHOCTHAS
SHEPTHs U IOBEPXHOCTHOE HATSKEHHE.
IToBepXHOCTHBIE SIBJICHUS, 00YCIIOBJICHHbIE
CaMOITPON3BOJIEHBIM YMEHBIIICHHEM MeX(azHOTo
ITOBEPXHOCTHOT'O HATSDKEHUS W MeX(pa3oBor
noBepxHOCTU. [IOBEepXHOCTHEIE SIBIEHHS HA
rpaHuLe TBEPAOE TeNO0-KuAKocTh. CMaynBaHue,
pactekanue. Kpaesoii yrom.

AncopO1us KaK HOBEPXHOCTHOE SIBJICHHE,
00YCIIOBJIEHHOE CaMOITPOU3BOIBHBIM
YMEHBIIICHHEM MeX(a3HOTO TOBEPXHOCTHOTO
HaTsDKeHUs. MoneKynsapHble B3aUMOACHCTBUS U
ocoOble CBOMCTBa MOBEPXHOCTEH paszena das.
Ancop6imonHsie ciou. [Ipupoaa ancopOMOHHBIX
cmn. Ou3ndeckas ancopOuus u ee 00paTHMOCTB.
Xumuueckast afacopOonus (XxeMocopOmus) u ee
HeoOpaTuMocTh. CriocoObl KONMUYECTBEHHOTO
BEIpaXKeHUs aacopbrmu. M3otepma agcopOrum.
AncopOIys Ha TIOBEPXHOCTH pa3ziea pacTBOP-Tas.
IMonoxwurensHas agcopOIHs MOIEKYI
MOBEPXHOCTHO-aKTUBHBIX BelecTs (ITAB).
[ToBepXHOCTHO-HHAKTHUBHEIC BELIIECTBA.
Tepmonuaamuka afgcopbimun. YpasHenue ['n6oca.
Bnusiaue ancopOIMOHHBIX CIIOEB HAa CBOMCTBA
JMCTICPCHBIX CUCTEM (BIHSHUC KOHIICHTPALIUH
ITAB Ha mOBEepXHOCTHOE HATSHKEHHUE). Y paBHEHUE
IMumkosckoro. Ypasuenue Jlenrmropa.
[penensHas agcopOuus. [ToBepxHOCTHAS
akTuBHOCTS. [IpaBmio droxno-Tpay6e. Teriora
ancopbunn. CTpoeHHe MOHOCTIOEB PACTBOPUMBIX
ITAB. MeTtoapb! onpeiesieHus! TOBEPXHOCTHOT'O
HATSDKEHMS.

AncopOIys Ha TIOBEPXHOCTH Pa3ziena TBepaoe
Teno-ra3. YpasHeHus I'enpu u @pelinanuxa.
Teopust MOHOMOJIEKYJISIPHON a1copOLuK
Jlenrmropa. M3zotepma ancopOrwm JleHrMiopa.
IMomumonexynsapHas ancop6uust [omsau. Teopus
Bpynayspa-Ommera-Temnepa (b2T). AncopOrust B
MIOPHUCTBIX TEJNaX.

AncopOIys Ha TIOBEPXHOCTH Pa3ziena TBepaoe
Teno-pacTBop. MonexynspHas aJcopOLus.
IIpaBuno I1.A. PeOunnepa ypaBHUBaHUS
MIOSIPHOCTH. BimsiHME aicOpOIMOHHEIX CIIOEB Ha
CBOICTBA AUCTIEPCHBIX CHCTEM: afCcOPOIIMOHHOE
TIOHM)KEHHUE MTPOYHOCTH TBEPABIX Te (AP PeKT
Pebunnepa). AncopOiust nonoB. MoHOOOMeHHast
agcopOuus. IOHUTHI 1 MX IpUMEHEHNE. MeTobI
xpomMaTorpaduu: HOHOOOMEHHBIH,
a7ICOpPOIMOHHBIN, KAWL PHBIH.

/Tema/

YceTHbIi onpoc.
OTueTs! 10
nabopaTopHOH
pabore.
3amura
J1a00paTopHOi
paboTHI.
Bomnpocs! o
pazneny. Ortuer
o
nabopaTopHOH
pabore.

32 AncopOrys Kak MOBEpXHOCTHOE siBIeHHe /JIex/ OIIK-5.1-3 JI1.1J11.2 | YcrHsli onpoc
OIIK-5.2-3 JI1.3J12.1

YK-3.4-3 01 52
VK-8.4-3

33 M3ydeHne KoHCIEKTa JISKIUN U peKOMEHIyeMOn OIIK-5.1-3 JIT.1J11.2 Bonpocs o

nutepatypsl. [Toaroroska k 3auery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pasgeny. OTuer
YK-3.4-3 J12.2 o
YK-8.4-3 2192 J1a00paTopHO
pabore.

Paznea 4. CBoiicTBa KOJUIOUIHBIX PACTBOPOB




4.1

MonekyaspHO-KUHETUYECKUE CBOUCTBA.
BpoynoBckoe nemxenue. Teopus DiHIITEHHA 1
CmomyxoBckoro. CpeiHeKBapaTHIHOE CMEIIICHUE
gacTuiisl. Au¢y3ust BEICOKOAUCTIEPCHBIX
KoyutonaHbIX yactui. Kospduunent auddyszun.
ITepasiii 3akon @uka. CBs3b
CpEeIHEKBAIPATHIHOTO CMEIIECHHS YaCTHIIEI C
ko3 duimenToM auddysun (ypaBHeHUE
OliHmTeliHa). OCMOTHYECKOE JIaBIICHUE.
OCoOEHHOCTH OCMOTHYECKOTO TABICHHS
nuozoneit. Bsaskocts. Hpl0TOHOBBI 1
HEHBIOTOHOBBI JKUAKOCTH. OCHOBHBIE CIIOCOOBI
OIPENENICHHS BA3KOCTH C IOMOILBIO
KaNWUIIPHBIX, KOAKCHATIBHBIX U MapHKOBBIX
BHCKO3UMETpOB. 3akoH [lya3seiina. 3aBUCUMOCTD
BSI3KOCTH KOJJIOHJJHBIX PaCTBOPOB OT (hOPMBI
YaCTHIl ¥ TEMIIEPATYPHI. DIEKTPOBUCKO3HBIN
a¢ppext M. CmonmyxoBckoro. CenuMeHTaIHs.
CenumMeHTalMOHHO-TU(GY3UHHOE PaBHOBECHE.
Ontuyeckue cBoiictBa. PaccesiHue cBera.
Omnanecuennus. Konyc Tunnans B KOIIOUIHBIX
pactBopax. Ypasuenue Pases u obaacts ero
npuMeHUMOcCTH. [OCHOBHBIE BBIBOJIBI U3
ypaBHeHus Panest. ITornomenue (abcopOrist)
cBera. 3akoHbI byrepa-JlambepTa u byrepa-
JlamGepra-bapa. Ontuueckas nI0THOCTh
(9KCTHHKINS ), OTHOCHTEIIBHAS ITPO3PAYHOCTh
(cBeTOTIOTTIONMICHNE ) 1 OTHOCHTEIBEHOE
MIOTTIONIEHUE PacTBOpa. AHOMaIH abcopOnuu
CBETa METAIMYECKUMHU 30siMHU. OnTHueckue
METOIBI HCCIIEIOBAaHNS KOJUTOUIHBIX CHCTEM:
YIBTPaMHKPOCKOIHS, HedenomeTpus. MeTomsl
HCCIIEI0OBAHMUS AUCTIEPCHBIX CHCTEM € TIOMOIBIO
3JIEKTPOHOB U PEHTTEHOBCKUX JIy4eH:
IIEKTPOHHAS] MUKPOCKOIIHSA, HIEKTPOHOrpadus,
peHTreHorpagus.

JBoiiHoii anexkrpudeckuii cinoit (13C) u
JIIEKTPOKHHETHIECKHE SBICHUS.
Camonpon3BOIbHOE BOSHUKHOBCHUE
9JIEKTPUIECKOTO 3apsiia Ha MIOBEPXHOCTH pa3Jieia
TBEepaoe Teno-pacTBop. [IpaBuno @asuca-I1anera.
O6pazosanue JI9C u ero crpoerne. Teopun
obpasoBanust [19C: 'enpmronsia-Ileppena, I'yn-
Yenmena, [lItepna. [Torenuman quddy3sHoro cios.
DNEKTPOKMHETUYECKHUH (I3eTa-I10TeHIHAI).
I'panuna ckonbxenus. CTpoeHUE KOJILIOMIHON
YaCTHLBI. DINEKTPOKMHETHYECKHE SIBICHUSL.
Omnbitel O.D. Peiicca. DnekrpoocMoc u
anektpodopes. DnekTpodopeTHIecKas
MOABMKHOCTE. D ekt KBuHke (moTeHnuan
teuenust). Dpdext JlopHa (TOTEHIHAT
CeVIMEHTAINN).

3aBHCHMOCTH BEIMYMHBI U 3HAKA 3apsia
KOJUTOMIHBIX YaCTHILL OT IPUPOABI U
KOHLIEHTpALUU 3JEKTPOJINTA. JINOTpOIHBIE PSAABL.
W30351eKTpHYIecKOe COCTOSHHE B TUCIIEPCHBIX
cucreMax. M3035eKTpudeckast TOUKa.
[IpakTuyeckoe UCIOIb30BAaHIE HOHHOTO 0OMEHa
JULs: 00eCCONMBaHMS BOJIBI, OYMCTKH CTOYHBIX BOI.
/Tema/

YceTHbIi onpoc.
OTueTs! 10
nabopaTopHOH
pabore.
3amura
J1a00paTopHOi
paboTHI.
Bomnpocs! o
pazneny. Ortuer
o
nabopaTopHOH
pabore.

4.2

CBoiicTBa KOJUTOUIHBIX pacTBOPOB /JIex/

OIIK-5.1-3
OIIK-5.2-3
VK-3.4-3
VK-8.4-3

JI1.1 JI1.2
JI1.3J12.1
21092

YerHblii ompoc




43 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU OIIK-5.1-3 JI1.1J11.2 Bomnpocs! o
nutepatypsl. [ToaroroBka k 3a4ery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pazneny. Ortuer
VYK-3.4-3 3132 o
YK-8.4-3 nabopaTopHoii
pabore.
Paznea 5. MeToasl mosty4eHusi 4 O4UCTKHA
KOJIJIOWTHBIX PACTBOPOB
5.1 CrocoOB! TOyYeHNS TUCTICPCHBIX CHCTEM. YcTHBIH onpoc.
Jucnepruposanue. CaMOIpon3BOIEHOE OTueTsl Mo
JUCTIEPTUPOBaHUE THOPUIBHBIX U nabopaTopHoii
HECaMOIIPOU3BOIbHOE AUCIIEPIUPOBAHME pabore.
mooOHEIX cucTeM. TepMOAMHAMIKA TIPOIIECCOB 3amura
JqucneprupoBanus. CriocoObl AUCTIEPTHPOBAHUS: nabopaTopHoii
pacnbUICHHE, U3METbYCHUE, 0apOOTaX. paboThL.
JlucnepcruoHHBIN METO/| MOITy4EHUS 3071€i. Bonpocs o
M3menpyeHue ¢ TOMOIIBIO KOJUIOMIHOU pasaeny. OTuer
MenbHUIBL. Croco0 3JEeKTPUUECKOro PaclblICHUS o
o bpenury. [lonyuenne MeramnyecKux J1a00paTopHO
opraHozoneil. lcnonbs3oBaHue ynbTpa3ByKa i pabore.
JUCTIEPTUPOBAHUSI.
KonnencannoHHble METOABI TOTYYEHUS
JCIepCHBIX cucteM. KorneHncanms.
Kpucrammmsanus. lecyomumaris.
TepMoanHaAMHKa CaMONPOU3BOILHBIX IPOLIECCOB
KoHJeHcauu. duznyeckas KoHAeHcanus. Meron
3aMEHBI pacTBOpUTeNs. MeTo/bl XUMUYECKOU
KOHJICHCAIIH: TIOy4YCHUE 301l C MOMOIIBIO
peakuuii BOCCTAaHOBJIEHUSI, OKUCIICHUS,
Ppa3yIoKEHHs, IBOHHOT0 0OMeHa, THAPOIIH3a.
IMomygenne 301ei METOAOM MENITH3AIUH.
IIporueccrl HenocpeICTBEHHOM U TOCPEACTBEHHOU
MENTHU3aLUH.
OuncTKa KOJUIONIHBIX PaCTBOPOB C ITOMOIIBIO
METOJI0B MEMOPaHHON TEXHOJIOTHU: 00PaTHOTO
0CMoca, IHan3a, ynbTpadibTpaiuy,
AIIEKTPOIUATIH3A.
/Tema/
5.2 Mertop! NOTY4YEHUS U OUUCTKU KOJUIOMIHBIX OIIK-5.1-3 JI.1J11.2 YerHbli onpoc
pactBopoB /JIek/ OIIK-5.2-3 JI1.3J12.1
VYK-3.4-3 3132
YK-8.4-3
53 ITomy4yeHne KOIJIOUAHBIX PACTBOPOB OIIK-5.1-3 JIT.1J11.2 OTueTsl Mo
DeKTpUYecKre CBOMCTBA U CTPOSHHUE YaCTHII OIIK-5.1-Y JI1.3J12.1 nabopaTopHoii
3outeit /J1ab/ OIIK-5.1-B J12.2J13.1 pabore.
OIIK-5.2-3 3132 3ammTa
OIIK-5.2-Y nabopaTopHOH
OIIK-5.2-B paboThI.
YK-3.4-3
VK-3.4-Y
YK-3.4-B
VYK-8.4-3
VK-8.4-Y
VK-8.4-B
54 N3yueHne KoHCTEeKTa JEKIUHA U PEKOMEHyeMOi OIIK-5.1-3 JIT.1J11.2 Bomnpocs o
nutepatypsl. [loaroroBka k 3adery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pazneny. Otuer
YK-3.4-3 2.2 o
YK-8.4-3 D122 nabopaTopHoii
pabore.

Paznes 6. YeTOHYMBOCTD M KOATYJISIIUS
J1n0¢oOHBIX 30J1ei




6.1

Y CTOHYNBOCTD AUCHIEPCHBIX CUCTEM.
CenuMeHTallMOHHAS (KWHETHYECKas) 1
arperaTuBHasi yCTOHYNBOCTH KOJUTOUAHBIX CHCTEM.
JIno¢pmisHbIe 1 THO()OOHBIE AUCTIEPCHEIE
cuctembl. CeTMMEHTallMOHHO- U HY3MOHHOE
paBHoBecue. CkopocTh ceuMmeHTau. Koncranra
CEIUMEHTAlMU. [ UIICOMETpUYECKUil 3aKOH
pacrpeeneHus KOJIOUIHBIX YaCTHI] 110 BBICOTE.
CeMMEHTALIIOHHBII aHATHU3 MONUAUCTIEPCHBIX
CHCTEM H €T0 SKCIePHMCHTATLHEIE METO/IBL.
VYieTpaneHTpuyrupoBaHue.

ArperatuBHas ycTOHYMBOCTb. Koarymsmusi.
Teopus xoarymsiuu M. CMoTyXoBCKOro.
Kunernxka xoarymsmun. MeuieHHas 1 ObIcTpast
xoarymsnust. OcHoBsl Teopun b.B. [lepsruna, JIJI.
Jlannay, E. ®@epses, . Osepoeka (IJIDO). Pons
CONbBATAllMU YACTUL B YCTOMYUBOCTH JIHO30JIEH.
PacknunuBaromee naBineHue. MonekynspHasi,
ANIeKTpocTaTUueCKas, aJicCOPOIIMOHHAs U
CTPYKTYpHasl COCTaBIISIONINE PACKINHUABAIOLIETO
nasienust. Koarymsmus moa neiictBuem
JJIEKTPOIUTOB. ANCOpPOIOHHAS
(HeliTpanu3aMoHHas) U KOHLEHTPAI[MOHHAs
xoaryssauus. ITopor xoarymsiuuu. Kputnyeckuit
MOTEHIHAII. 3aBHCIMOCTbH TIOPOTa KOATYIISIHU OT
BEJIMYMHBI 3apsijia U pa3sMepa KoaryIupyrolero
noHa. [lepBoe n Bropoe npasuia Lllynsue-TI'apan.
Koarynsauus cMechro 31€KTpoINTOB. AIIUTUBHOE
JeicTBue eKTPonuToB. CHHEPTU3M U
aHTaroHW3M 3JeKTponuToB. [IpuBbIkaHue
KOJUIOMJHBIX CUCTEM K 351eKTponuty. Ilepesapsaka
3osell. YepenoBaHue 30H KOATy/ISALMU.
Komnonguas 3amura. Cencubunnsanus.

/Tema/

YceTHbIi onpoc.
OTueTs! 10
nabopaTopHOH
pabore.
3amura
J1a00paTopHOi
paboTHI.
Bomnpocs! o
pazneny. Ortuer
o
nabopaTopHOH
pabore.

6.2 Y CTOHYMBOCTE M KOATYISAIHS JIHOPOOHBIX OIIK-5.1-3 JI1.1J11.2 YTl onpoc
3omeii /JIex/ OIIK-5.2-3 JI1.3J12.1
YK-3.4-3 2122
VYK-8.4-3
6.3 Ancop6uus ITAB u3 pacTBOpOB, onpeeieHue OIIK-5.1-3 JIT.1J11.2 OTt4eTsl 110
yIeNnbHOH moBepxHOCTH ajgcopbenTa Koarynsmms OIIK-5.1-Y JI1.3J12.1 nabopaTopHoi
o oOHbIX 30mei /J1ab/ OIIK-5.1-B JI2.2J13.1 pabore.
OIIK-5.2-3 2132 3ammura
OIlIK-5.2-Y nabopaTopHoi
OIIK-5.2-B paboTEL.
YK-3.4-3
VYK-3.4-Yy
YK-3.4-B
YK-8.4-3
YK-8.4-Y
VK-8.4-B
6.4 M3ydeHune KOHCIIEKTa JIGKIUN U PEKOMEHIyeMOn OIIK-5.1-3 JI1.1 JI1.2 Bonpocs o
nutepatypsl. [loaroroBka k 3agery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pasaeny. OTuer
YK-3.4-3 2.2 1o
VYK-8.4-3 31 32 n1abopaTopHO
pabore.

Paznen 7. Ctpykrypoo0pa3oBanue B
KOJUIOHJAHBIX CHCTEMAaX




7.1 CB0OOIHO- U CBS3HOIUCIICPCHBIE CUCTEMBI. YceTHbIi onpoc.
Knaccudukanus cTpykTyp: IpOCTPaHCTBEHHBIC OTueTs! 10
(pBIXyBIe) M KOMITaKTHEIE. KoaryasimuoHHbIe nabopaTopHOH
cTpykTypsl. O6pa3oBanue auorens. OOpaTumsle pabore.
KOJUTOMBL. Y CIIOBHE JMHAMHUYECKOTO PABHOBECHUS 3amura
MEX]y Koaryssiuued u nentusanuei. Biusaue na nabopaTopHOU
IIporece Tesie00pa3oBaHs: KOHIICHTPAITIH, paboTEL.
pa3mepa 1 (HOpMBI HAaCTHUI] AUCTIEPCHOH (ha3bl; Bomnpocs! o
TemIeparypsl. BiausiHue MexaHU4ecKuX pasaeny. OTuer
BozaeiicTuil. Peonekcus. Tukcorpornus. o
Cunepesuc. Habyxanune kceporeds. nabopaTopHoii
KonneHcanmoHHO-KpUCTAIIH3alMOHHBIE pabore.
CcTpyKTyphI. /Tema/

7.2 CTpykTypooOpa3oBaHHE B KOJJIOMIHBIX OIIK-5.1-3 JIT.1J11.2 YcTHbli onpoc
cucremax /Jlex/ OIIK-5.2-3 JI1.3J12.1

YK-3.4-3 2122
VYK-8.4-3
7.3 ITomyyenwue u ucciieJoBaHuEe CBONCTB 3MYIBCUI U OIIK-5.1-3 JIT.1J11.2
tieH /J1a6/ OIIK-5.1-Y JI1.3J12.1
OIIK-5.1-B JI2.2J13.1
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
YK-3.4-3
VYK-3.4-Y
YK-3.4-B
YK-8.4-3
YK-8.4-Y
VK-8.4-B
7.4 M3ydeHne KOHCIIEKTa JIEKIUN U PEKOMEHIyeMOn OIIK-5.1-3 JI1.1 JI11.2 Bonpocs! o
nutepatypsl. [loaroroska k 3auery. /Cp/ OIIK-5.2-3 JI1.3J12.1 paszery. OTuer
YK-3.4-3 2.2 1o
VK-8.4-3 3132 nabopaTopHOU
pabore.
Paznea 8. KonsionaHble NoBepXHOCTHO-
akTuBHble BenlecTsa (ITAB).

8.1 Pa3mep u cTpoenue monexyn koyutouaHbix [TAB. YcTHbIH onpoc.
Knaccudwmkanust komwtonaabix [TAB ¢ nudumbHbIM OTt4eTsl 110
CTPOECHHEM MOJIEKYJI [0 MOJIEKYIIPHOMY nabopaTopHOH
CTPOEHHIO: HOHOT€HHBIE, HEMOHOT €HHBIE; pabore.
AQHWOHHBIC, KATHOHHBIC W aM()OJIUTHEIC 3amura
noHoreHHsle [TAB. Tepmonaamuka 00pa3oBaHUS nabopaTopHOH
TMO(UIBHBIX KOJITOUAHBIX cucTeM. O6pa3oBaHue paboTEL.
munen u3 monekyn [TAB B pactBope. Bomnpocs! o
Kpurnueckas KOHIICHTpAIHs paznery. OTyer
munemioodpazosanus (KKM). OcHOBHBIE METOABI 1o
onpenenenuss KKM. BnusiHue koHIeHTpauuu nabopaTopHoii
ITAB na ctpoenue npsimbix (Mak-beHa) u pabore.
obpamennbix (FapTmu-Pebunanepa) Mutes.

Comrobunu3anus 1 como0nIn3aTopsl. Pomb
rUIPOPOOHBIX B3aMMOICHCTBHIT B
comobmnmzarmu. ['napodrnbHO-THITOGMITBHEIH
6ananc (I'JIb) monexyn ITAB. Moromiee nefictBue
Y OCHOBHBIE CTaJINH MPOLIecca YIAIECHHUs dKUPOBBIX
3arpa3HeHuid. Moromue cpencraa.

CoBpeMeHHBIC HaIPaBJICHHUS MTPAKTHIECKOTO
UCIIONB30BaHMs KoTouaHbIX [IAB: MunenispHbIit
KaTaJIH3; MOJICIUPOBAHHE OHONOrHICCKIX
MeMOpaH; KHUIKHE KPHCTAJUIBI; MALEIUIIPHBIC
SMYIBCHH.

/Tema/

8.2 Konmongabie moBepXHOCTHO-aKTUBHBIC BELIECTBA OIIK-5.1-3 JIT.1J11.2 YerHblii onpoc
(ITAB). /Jlex/ OIIK-5.2-3 JI1.3J12.1

VYK-3.4-3 3132

YK-8.4-3




8.3 OmnpeneneHue BEINUYUHBI TOBEPXHOCTHOTO 2 OIIK-5.1-3 JI1.1J11.2 Otyerts! 10
HaTshkeHHs pacTBopoB [1AB OIIK-5.1-Y JI1.3J12.1 J1a00paToOpHOIA
/J1ab/ OIIK-5.1-B J12.2J13.1 pabore.

OIIK-5.2-3 D122 3amura
OIIK-5.2-Y nabopaTopHoii
OIIK-5.2-B paboTHI.

VYK-3.4-3

VK-3.4-Y

VK-3.4-B

VYK-8.4-3

VK-8.4-Y

VK-8.4-B

8.4 W3yueHne KOHCIEKTa JeKIMHA U PeKOMEHyeMOi 9 OIIK-5.1-3 JIL.1J11.2

nutepatypsl. [loaroroeka k 3agery. /Cp/ OIIK-5.2-3 JI1.3J12.1
YK-3.4-3 2.2
YK-8.4-3 D152

Pa3znen 9. PacTBopbI BEICOKOMOJIEKYJISIPHBIX

coequnenuii (BMC)

9.1 BMC u ux xnaccudukamms. Ctpoeane BMC. 0 YcTHBIH onpoc.
Kondopmanus maxpomonexyin. O6mas Otuetsl 110
xapakTepHucTika pactsopoB BMC. nabopaTopHoii
Cnenuguyeckue cBoiictBa pactBopos. Habyxanue pabore.
makpomosiekyn BMC: orpaHuueHHOE U 3amura
HeorpaHnueHHoe. CTeneHp HaOyXaHUs. nabopaTopHOH
CrynHeoOpaszoBaHue. CBOHCTBA CTyTHEMH. paboThL.
Cunepesnc. berkn Kak MOIHAIEKTPOITUTHL. Bormpocsr o
Bnusnue pH cpenbl Ha cBOiicTBa pacTBOPOB pasgeny. OTuer
OenkoB. M3oanekTprueckasi Touka OesKa. o
Pa3znenenue cMecu GEIKOB C TIOMOIIBIO 71a00paTOpHOI
anrekTpodopesa. Jlenatypanus 6enkos. /Tema/ pabore.

9.2 PacTBOpBI BEICOKOMOJIEKYISIPHBIX COEAMHEHUH 1 OIIK-5.1-3 JI1.1 J11.2 YeTHbIi ompoc
(BMC) /JIex/ OIIK-5.2-3 JI1.3J12.1

YK-3.4-3 3192
VK-8.4-3
9.3 Omnpenenenne Ba3kocTy pactBopoB BMC meronom 2 OIIK-5.1-3 JIT.1J11.2 OT4eTsl 110
KallWIIIPHON BUCKO3UMETPUU OIIK-5.1-Y JI1.3J12.1 nabopaTopHOH
/J1a6/ OIIK-5.1-B JI2.2J13.1 pabore.
OIIK-5.2-3 2192 3amura
OIIK-5.2-Y nabopaTopHOH
OIIK-5.2-B paboTHL.
YK-3.4-3
VK-3.4-Y
VYK-3.4-B
YK-8.4-3
YK-8.4-VY
YK-8.4-B
9.4 M3ydeHune KOHCIIEKTa JIEKIUN U pEKOMEHIyeMOn 6 OIIK-5.1-3 JIT.1J11.2 Bonpocsl o
nutepartypsl. [loaroroeka k 3auery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pasaeny. OTuer
VYK-3.4-3 2.2 o
YK-8.4-3 3132 nabopaTopHoi
pabore.
Paznen 10. IpomeskyTouHas aTTecTanus
10.1 3auer /Tema/ 0
10.2 IMoxroroBka k 3a4ety /3a4ét/ 8,75 JI1.1J11.2
JI1.3J12.1
J12.2J13.1

0192




10.3

Ipunstue 3auera /MKP/ 2

0,25

VCTHBIIM OTBET
1o
YTBEPKICHHBIM
oueram,
chopmyarpoBa
HHBIM C yIETOM
coJiepIKaHuUs
y4eOHol
JUCIUTLTAHBI

5. OHEHOYHBIE MATEPHUAJIBI 11O JUCIIUIIJIMHE (MOAYJIIO)

®DOoHJT OIIEHOYHBIX CPEICTB NpUBeeH B [Ipuiioxkennu k pabodei mporpaMMe TUCIUTUIMHBI (M. TOKyMeHT «OlieHOUHbIe
MaTepHabl Mo qucuuiuinHe «KommoiaHas Xumus» ).

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pekomenayemas JuTeparypa

6.1.1. OcHoBHas JUTEepaTypa

Ne ABTOpBI, COCTABUTENIN 3arnaBue WznarensctBo, | Kommdecto/
ron Ha3BaHUE
3bC

JI1.1 | Dpanuesa H. H., Konnougnas xumus : yaeGHoe nocobue CraBpomnons: 2227-8397,
Pomanenko E. C., CraBpomnonbck | http://www.ip
Bbesruna 0. A., ni rbookshop.ru/
Bomnocosa E. B. rocygapctBeHH |47308.html

BII arpapHbIil
YHUBEPCHUTET,
[Maparpad,
2013, 52 c.

JI1.2 |Pomun B. B., dusznueckas ¥ KOJUIOUAHAS XUMHUS : yueOHoe mocodue CTtaBporons: 978-5-9596-
T'opuakos 3. B., Craspononsck | 0938-2,
Opobern B. A. mit http://www.ip

rocynapctBeHH | rbookshop.ru/
bIif arpapubii 47377 html
YHUBEPCHUTET,

AI'PYC, 2013,

156 c.

JI1.3 |Tenspman M.I., Komnongnast xumust CII6.: Jlans, 978-5-8114-
Kosanesuu O.B., 2010, 332c. 0478-0, 1
IOctparos B.II.

6.1.2. lonoIHUTE/ILHAS JINTEPATypa
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | Kommuecto/
ron Ha3BaHUE
3BC

JI2.1 | Bbpsuckwuii b. 4. Komnonanas xuMus : yaeOHOe mocooue CapatoB: 978-5-4487-

Bysosckoe 0038-5,

obpasoBanue, | http:/www.ip

2017, 104 c. rbookshop.ru/
66632.html

JI2.2 |MapkoB B. ®@., Komnounnas xumust. [IpuMepsl 1 3a1a4u : yaeOHOe Tocoone ExatepunOypr: | 978-5-7996-
AnekceeBa T. A, Ypanbckuii 1435-5,
Bpycuunpina JI. A., benepanbubiit | http:/www.ip
Mackaesa JI. H., YHUBEPCHUTET, rbookshop.ru/
Mapxos B. @. ObC ACB, 69612 .html

2015, 188 c.
6.1.3. MeTtonnyeckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | Kommuecto/
ron Ha3BaHUE
3BC




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
rog Ha3BaHHE
9BC
JI3.1 |Jlorunos B.C., KomnonaHas XuMus : METOJ. yKa3. K 1a0. pabotam Ps3ansb, 2014, o1
Tperynos B.P., 24c.
ITyBanosa T.II.
6.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKALMOHHOI ceT "UHTepHeT"
31 | DnexrpoHHO-6HONHOTEUHAs cicTeMa «JIaHby, pesxxuM gocTymna — ¢ oboro koMmnsiorepa PIPTY 6e3 mapons.
32 | DnexrponHO-6nOmHoTeuHast cucteMa «IPRbooks», pexum noctyna — ¢ moboro komnstotepa PIPTY 6e3 mapos, u3 cetu
MHTEPHET I10 TapoIIo.

6.3 Ilepeuens MPOrpaMMHOro odecrnevyeHusi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepevyeHb TULEH3HOHHOTO M CBOOOTHO PACIPOCTPAHAEMOr0 NPOrPAMMHOIO0 ofecreyeHus, B TOM YHcJIe

OT€YECCTBCHHOI'O IIPOU3BOACTBA

HaumenoBanue

Onucanue

OnepanuonHas cuctema Windows

Kommepueckas nuueH3us

Kaspersky Endpoint Security

Kommepueckas nuueH3us

Adobe Acrobat Reader CsoOoanoe I10
LibreOffice CsoOonnoe 11O
Microsoft Office Kommepueckast mumeH3us

6.3.2 IlepeyeHb MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIJITUHBI (MO YJIA)

npoektop Optima EW775,
JKHJIKOCTHBI Xxpoma-Torpad Craiiep n MK ®@ypre-cnekrpomerp @CM2202

9KpaH, MapKepHas JIOCKa,

321 yueOHO-aAMUHHUCTPATHUBHBIA KOpIyc. yueOHas ayOUTOpPHs IS MPOBEICHUS 3aHATHN JIEKIIMOHHOTO M CEMHHApCKOTO
1 THIIA, TPYIIIOBBIX W WHIMBH-IYaIbHBIX KOHCYJIbTallMH, TEKYLIEro KOH-TPOJS M IPOMEXYTOUHOW arrectaumu 44 mecra,
OCHAILICHHOE KOMIIBIOTEPOM,

MCCTO [Jid TIpcrnoaaBaTeid,

MapKepHast J10cKa,

JUIA BBIITIOJTHCHHA pa60T

326 y4eOHO-aIMHMHUCTPATUBHBIA  KOPITYC.
MOMEIIeH e U1 XpaHeHust yaeoHoro obopynosanus [Tanens LCD Philips,

E

mxa¢ cymmneHb SNOL 58/350 LFN,
Becsl OHAUS PA 214, ananutuyeckue ¢ moBepKoi,
Becbl OHAUS TA 152 B KOMIUIEKTE C TUpeid

yueOHass 1abo-paTopHs,

MECTO JUIsl IPETIofaBa-Tels, ocHameHHoe koMmmbioTepoM (Intel Core 15/4Gb), BeITSKHBIE IIKA(EI,
2 quctistop [13-4-02 “OMO”, nabop mabopaTopHONH HOCYIbl AT MHAUBUIYAIbHOW paboThl, peakTUBBI, HEOOXOAMMBIE

OCHAIlleHHAas1 JIAOOPAaTOPHBIM  00OPYAOBaHUEM,

328 y4eOHO-aJIMMHUACTPATUBHBIA  KOPITYC.

11

pabounx wmect (kom-mbroTepHbIi Kiacc (Intel Core
3 BO3MOXKHOCTBIO TIOAKIIOUCHHS K ceTH «VHTepHeT» M o0ecmedeHHeM [OCTy-Tla B JIJIEKTPOHHYIO HH-(OpPMalHOHHO-
obpasoBarensHyto cpeny PITPTY

i5/4Gb)) ¢

8. METOAUMYECKHUE MATEPUAJIBI 10 JTUCIUIIJIMHE (MO YJIIO)

MGTOI[I/I‘JCCKI/IC YKa3aHu IMPUBCACHBI B HpI/IJ'IO)KCHI/II/I K pa60qef/'1 nporpaMmMe JUCHUIIIINHBI

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

NnoanncAHoO
3ABEAYIOLLMM
KA®EPbI

NoAMUCAHO
3ABEAYIOLLMM
BbIMYCKAFOLLIEN
KA®E/PbI

NOAMNCAHO
MPOPEKTOPOM MO YP

®reoy BO "PrPTY", PIPTY, KosaneHko Buktop
BacunbeBuy, 3aBeaytowmii kacdeapont XT

13.09.23 16:46 (MSK)

®reoy BO "PrPTY", PIPTY, KosaneHko Buktop
BacunbeBuy, 3aBeayrowmii kacdeapon XT

13.09.23 16:46 (MSK)

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt
BsiuecnaBoBuy, MpopekTop Mo y4ebHoi paboTte

13.09.23 16:49 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

Mpoctas nognucb

MpocTas noanucb

Mpoctas noanucb




