MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE

YYPEKAEHUE BBICHIET'O OBPA3OBAHMUSA

"PAISAHCKHUI TOCYIAPCTBEHHBIN PAIMOTEXHUYECKHW YHUBEPCUTET

NMEHU B.®. YTKHHA"

COI'-TACOBAHO YTBEPXIAKO

3aB. BeIIyCcKaromiel kadeapol

Kosaonanasa xumus

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kapenpoi

VueOHbBIH T1aH

Keamudukanms

®opma oOydeHus

OO611ast TPyI0eMKOCTh

XHMHYECKOH TEXHOJIOTHH

z18.03.01_26_00.plx
18.03.01 Xumuyeckast TEXHOIOTHS

O0axajiaBp

3aoyHad

33ET

PacnipesesieHne 4acoB TUCHUILIAHBI IO KypcaM

Kypc 2
— Uroro
Bun 3anaruit VII PII

Jlekuun 6 6 6 6
JlaboparopHbie 6 6 6 6
Wnas KoHTaKTHas 0,25 (0,25 (0,25 (0,25
pabora
Uroro ayn. 12,25 112,25 12,25 | 12,25
Konrakrhas pabora | 12,25 [ 12,25 | 12,25 | 12,25
Cam. pabota 82 82 82 82
Yacbl Ha KOHTPOJIb 3,75 3,75 (3,75 |[3,75
KonTponshas 10 10 10 10
paboTa 3a09HUKH
Hroro 108 108 108 108

r. Psa3ann



IIporpammy coctaBun(u):

K.¢gh.m.n., cm. npen., Cemenog A.P.

Pabouas mporpamma AUCITUTUTAHBI
KoanouaHass xumms

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuat no HanpasieHuto moaroroBku 18.03.01 Xumuueckas TexHonorus (nmprkas Muno6pHayku Poccuun ot
07.08.2020 r. Ne 922)

COCTaBJIcHA HA OCHOBAHWH y4eOHOTO IIIaHa:
18.03.01 Xumunyeckass TEXHOJIOT U

YTBEPXACHHOTO YYEHBIM cOBETOM By3a oT 24.04.2026 mpotokon Ne 10.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuH Kadeapsl

XuMH4YECKOH TeXHOJO0THH

[Iporokoin ot 28.04.2026 r. Ne 3
Cpox netictBus mporpammsl: 20262031 yu.r.
3aB. xadenpoit Bopodbsena E.B.



BusupoBanue PI1JI nJist ucno/iHeHUs B 04epeIHOM Y4eOHOM roay

Pabouast mporpamMma mepecMoTpeHa, o0CyxkIeHa i 01o0peHa st
ucrionHeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYECKOH TeXHOJOTHH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

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

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa 1 0go0peHa st
ucnoiaaeHus B 2028-2029 yue6HOM Toay Ha 3aceIaHuu Kabeapol
XuMHYECKOH TeXHOJO0THH

[Iporokom ot 2028 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 1y ucnosiHeHust B 04epeTHOM Y4eOHOM roxy
Pabouast mporpamMma nepecMoTpeHa, o0CyxkAeHa 1 0400peHa st
ucnonaeHus B 2029-2030 yyeGHOM roay Ha 3aceIaHuu Kaheapbl
XHUMHYECKO TEXHOJIOTHH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit

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

Pabouas mporpamma nepecMoTpeHa, 00CYyKAeHa 1 0JJ00peHa st
ucnonHenust B 2030-2031 yyeOHOM rofy Ha 3aceaHuH Kadheapbl

XuMHUYECKOH TeXHOJO0THH

[Iporokom ot 2030r. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Ilenbro OCBOECHUS NUCLIMILUIMHEL SIBJISIETCS U3YYCHHUE BEILECTB, HAXOIAIIUXCS B KOJJIOMIHOM COCTOSHUY, BIMSHUS
[IOBEPXHOCTHBIX SIBIICHUH Ha 5TH CBOMCTBA, (POpMUPOBAHHE y CTYICHTOB 3HAHUI U YMEHUH, TO3BOJISIOLINX
IIPOrHO3UPOBATh CTPYKTYPHO-MEXaHHUYECKHE, ONTHUECKUE, MOJICKYIIPHO-KNHETHIECKHE, aJCOPOLIMOHHBIE CBOHCTBA
KOJUIOMJHBIX CHCTEM, a TAKXKE YIIPABJIATh 3TUMH CBOMCTBAMU IIPUMEHHUTENBHO K XUMUUECKON TEXHOIO-TUH.

1.2 | 3amaun ocBOSHUST TUCIIUIIIINHBI:

1.3[— PaCcCMOTPETh M BBIIBUTH POJIb JUCIICPCHOCTU U ITOBECPXHOCTHBIX SIBJICHUH B KOJIJIOUTHBIX CUCTEMax, C(I)OpMyJ'IPIpOBaTB
OCHOBHEIC 3aJa4H 3TOH 00J1aCTH XUMUYECKOMN HaYKH, OITUCATh OCHOBHBIC PA3A€JIbl U ITIOHATHA,

14— HU3YIUTh 3aKOHOMEPHOCTH, XapaKTCPHBIC JJI KOJIJIONWJHBIX CUCTEM, 0COOEHHOCTH TEPMOANHAMHUYCCKOTIO paCCMOTPCHUA
TIOBEPXHOCTHBIX ﬂBHeHHﬁ;

1.5 |— ocBOUTH MCTOABI SKCIEPUMCHTAJIBHOI'O U TCOPETHUCCKOI0 HCCIICJOBAHUA Q)HSHKO-XI/IMH‘ICCKI/IX, OIITHYCCKHUX,
PCOJIOTNICCKUX CBOMCTB KOJUIOMJHBIX CUCTEM, C LCIIBIO UX HMCIIOJIb30BaHUA B XHUMUYECKON TCXHOJIOTHH,

1.6|— TIPOAHAIN3UPOBATHE OCHOBHBIC IMPUHITUIIBEI MOJACITTUPOBAHUA HBHeHI/Iﬁ, TIPOTECKAIOINX B KOJUIOUIHBIX CUCTEMAX,
NpeacKa3aTb CII0COOBI ypaBJICHUS OTUMU SIBJICHUSIMU.

2. MECTO JUCIIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pazpen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeBAPUTE/ILHOI OATOTOBKE 00y4YaK0IIerocs:

2.1.1 [ Obmmas u HeopraHU4ecKast XUMHS

2.2 | AucuunauHbl (MOAYJIM) M MPAKTHKH, VI KOTOPBIX OCBOEHHE JAHHOI JTUCHUIIUHBI (MO1YJIs1) HEOOXO0AMMO KaK
npeauIecTByoIee:

2.2.1 | lenoBeie KOMMYHHKAIIMH

2.2.2 | UmxeHepHOe oopMITeHHE TTPOLIECCOB XUMHUECKON TEXHOIOTUU

2.2.3 | Opranuyeckasi XuMust

2.2.4 | CneKTpOoCKOMUYECKUEe METOABI UCCIEOBaHUS HEPTEMPOLYKTOB

2.2.5 | MarepuanoBeeHre U 3a1UTa OT KOPPO3UU

2.2.6 | IIpou3BoncTBEHHAS IPAKTUKA

2.2.7 | Ilpouecchl 1 annaparbl XMMUYECKOH TEXHOIOTUH

2.2.8 | CnexTpasbHble METO/IbI aHATIN3a

2.2.9 | TexHonoruyeckas (IIPOEKTHO-TEXHOJIOTUYECKAs)

2.2.10 | Hayuno-uccnenopatensckas padbora

2.2.11 | TloaroroBka K mpoLEAype 3alUThl U 3aIIXTa BBITYCKHON KBAIN(UKAIIMOHHON pabOThI

2.2.12 | IlpenaumninoMHas IpakTHKa

3. KOMIETEHLMY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATIINHBI
(MOJYJIST)

YK-3: Cnioco0eH ocymiecTBJISITh COLIMAJIbLHOE B3aUMO/eHCTBYE H PeaIN30BbIBATH CBOI0 POJIb B KOMaH/Ie

YK-3.4. OcyumecTBiisieT KOONEPALHIO ¢ KOJJIeraMu nNpu padore B KOJIJIeKTHBE

3HaThL

OCHOBHBIC TpPaBWJIa B3aMMOJICUCTBUS KOJIJIET B KOJIJIEKTHUBE

Ymernb

KOOIIEPUPOBATHCSA C KOJUIETaMH, pabdoTaTh B KOJUIEKTHUBE

Baagertnb

METOAaMH M CIIOCO0aMH TIOCTPOSHHS MPaBHIBHOTO, KOPPEKTHOTO J0KA3aTeIbCTBA

YK-8: CniocodeH co31aBaTh M IOJ1eP:KUBATH B IIOBCEJHEBHOI KM3HU U B IPO(ecCHOHANILHOI JesTeJbHOCTH Oe30l1acHbIe
YCJIOBHSI KM3HeeATeIbHOCTH VISl COXPAHEHUSI MPHPOHOIA cpelbl, 00ecnevYeHNns yCTOIYMBOr0 pa3BUTHSA 00111eCTBA, B TOM
YycJie NPH yrpo3e U BOSHUKHOBEHNH YPe3BbIYAIHBIX CUTYalMii  BOEHHBIX KOH(IMKTOB

VYK-8.4. Ucnosib3yeT NpaBujia TEXHUKH 0€30MaCHOCTH, IPOM3BOJACTBEHHOI CAHUTAPUH, OKAPHOH 6€30MACHOCTH U HOPMBbI
OXpaHBbI TPyAa

3HaTh

MpaBIIa TEXHUKU OE€30ITaCHOCTH, MIPOMN3BOACTBEHHON CAaHUTAPHH, TIOKApHOH OE30ITaCHOCTH W HOPMBI OXpaHbl TpyAa MpH
BBIITOJIHCHNH JIA0OPAaTOPHBIX PaboT MO JHCIUIIINHE

Ymersn

obecrieunBaTh Oe3omacHyto paboty ¢ JIBX, crexisHHON mocynoi, Ha CTEHAAX, MOMKIIOUCHHBIX K 3JIEKTPUYECKIM, BOIOIPOBOIHBIM
¥ KaHAJHM3AI[MOHHBIM CETSIM

Baanern

HaBBIKAMHU 0€30MacHOi paboThl HA TEXHOIOTMYECKOM O00OpYJOBaHUH




OIIK-5: Cnoco6eH ocyuiecTBJIATh IKCIEPUMEHTAIbHbIE MCC/IeI0BAHUS U UCTIBITAHUS 110 32JJaHHOI MeToAUKe, IPOBOAUTH
HAOJIIOIeHUS M H3MEPEHUS ¢ YYeTOM TPeOOBaHUIl TEXHHKH 0€30NMAaCHOCTH, 00padaThIBATh 1 HHTEPIPETHPOBATH
IKCMEePHMEHTAJILHbIE TaAHHbIE

OIIK-5.1. OcymiecTBsieT IKCIEPHMEHTAIbHBIE HCCIEI0BAHNS U NCIBITAHNS 10 3aJaHHOI MeTOTUKeE, POBOAUT
HA0/II01eHUs] M U3MEPEHHs € Y4eTOM TPeOOBAHUIl TEXHUKH 0e30MacCHOCTH

3HaTh

METO/BI SKCIIEPUMEHTANBHBIX HCCIICIOBAHUN M UCTIBITAHUN C yI€TOM TPEOOBaHHWIA TEXHUKH O€30MacHOCTH

YMmeTh

OCYILECTBIISTh IKCIEPUMEHTAIBHBIE HCCIICIOBAHMS M UCIIBITAHUS 110 33JJAHHOW METOMKE, MPOBOAUT HAOIOJCHUS U U3MEPEHUS C
Y4eTOM TpeOOBaHUN TEXHHKH 0€30MacHOCTH

Baanern

HaBBIKaMH TPOBEACHUS SKCIIEPUMEHTA 110 3alaHHOM METOIMKe

OIIK-5.2. O0padaTbiBaeT H HHTEPHIPETHPYET IKCIEPHMEHTAIbHbIE JaHHbIC

3HaThb

METO/bI 00pPabOTKH Pe3yabTaTOB SKCIEPUMEHTA M OLUEHKH MX MOrPEIIHOCTH
YMmeTh

00pabaThiBaTh M WHTEPIPETHUPOBATH SKCIICPUMEHTAIBHBIC TaHHBIE
Baanern

HaBBIKAMHU O0Opa0OTKU U MHTEPIIPETAIIMH SKCIIEPUMEHTAIIBHBIX JaHHBIX

B pe3yabTare ocBOeHUSsI AUCHMIIMHBI (MOAYJIs1) 00y4aIOLIMIiCS 10TKEH

3.1 (3HaTh:

3.1.1 | coBpeMeHHyO (HU3HUYECKYIO KAPTHHY MHUpPa, IPOCTPAHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH, CTPOCHHE BEIECTBA

3.1.2 CTPOCHUC BCUICCTBA, IIPUPOAY XHMHWYECKON CBS3H B PA3INMYHBIX KJIacCaX XUMHNYCCKUX COEJIMHEHU I

3.1.3 | xuMu4eckre MeToabl UCCIIEIOBAHUS

3.1.4 | cBOlCTBa XUMHUYECKUX DIIEMEHTOB, COEIMHEHUH 1 MaTepHAJIOB HA UX OCHOBE

3.2 | YmeTh:

3.2.1 | ucronp30BaTh OCHOBHEIC 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHHUININH IJIA IOHUMAaHUA OKPYKaroIero Mupa u SIBJICHUI

IIPUPOABI

3.2.2 | MTOHUMATH CBOMCTBA MaTCpUuajIoB U MEXaHNU3Ma XUMHUYCCKUX IMTPOIECCOB, NPOTCKAIOIIUX B OKPYKAIOIICM MUPEC

3.2.3 | IulaHUPOBATH M IPOBOUTH XUMHYECCKUE IKCIICPUMEHTHI U 00paboTKy HX Pe3yJIbTaTOB

3.2.4 | pemiath 3aga4n MPOGECCUOHANIBHOMN e TEIBHOCTH

3.3 | Baagers:

3.3.1 [ cOBpeMEHHBIMH PEICTABICHUSIMH 00 OKPYKafoIeM MUpPE

3.3.2 | ecTeCTBEHHOHAYYHBIM alapaToM

333 COBPCMCHHBIMU METOAAMHU NPOBCACHHUSA XUMHUYCCKUX SKCIICPUMCEHTOB

334

TEXHOJIOTMAMH PEIICHUA 3ada4 HpO(beCCHOHaJ'ILHOﬁ JACATCIIBHOCTHU

4. CTPYKTYPA U COJEPKAHUE JUCIUTLINHBI (MOLY.I5I)

Komneren-
IR0

Kon Yacos

3aHATUSA

HaumenoBanue pasnenoB u tem /Buj 3ansarus/ | Cemectp /

Kypc

Jlureparypa ®opma

KOHTPOJIsA

Paznen 1. [Ipeamer u comep:kanne KOJIJIOUTHOM
XHMHH €€ MeCTO B €CTECTBO3HAHUM, TEXHUKE U
TeXHOJIOTUM

1.1 B3auMocBsI3b KOUIOUTHOW XUMHU C XUMUYECKUMHU 2 0
JUCLHUIUIMHAMH - (PU3UYECKOM, OpraHuYecKoi
xuMuer. KomutonHast XUMHS KaK OJJHA M3 OCHOB
XMMHUYECKOHU TexHOonoruu. Ponb xomnonHoi
XMMHU B peIICHUH 3a7ay HeTenepepaboTKh.
OCHOBHBIE 3Talnbl pa3BUTHsI KOJUIOUJHON XUMUU.
Bxiaz B pa3BuTue Hayku pyccKUX yueHbIx: ©.0.
Peticca, ILI1. Beiimapna, I1.A. Pebunnepa, A.H.
Opymkuna, B.A. Kapruna, b.B. [lepsruna, E. /1.
ykuna. /Tema/

YerHblii onpoc.
Bompocsl o
paszneny.

1.2

M3ydeHune KoHCIIEKTa JICKIUHA U pEeKOMEHTyeMOn
nurepatypsl. [lonroroska k 3agery. /Cp/

10

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

JI1.1J11.2
JI1.3 J11.4
J1.5
JI1.6J12.1
J12.2
01032

Bonpocs! o
paszeiry.




Paznen 2. Knacenpukanus U XapakTepucTuka
JAUCIEPCHBIX CHCTEM

2.1 JucnepcHble cucteMbl. JlucnepcHas dasa, 0 VYcrHbIl onpoc.
JFICTIEpCHOHHAsS cpefia. J{MCIIepCHOCTE U yenbHas OTueTs! O
TIOBEPXHOCTH JUCTIEPCHON (a3bl. nabopaTtopHOit
Knaccudukanus TUCIepcHBIX CUHCTEM I0: CTEIICHH pabore.
JMcnepcHOCTH (Ipy0o-, cpeliHe- U 3amura
BBICOKOJIMCIICPCHBIE); arperaTHOMY COCTOSTHHIO 1ab0paTOpHOH
(a3 u cpen; BUILY AUCIIEPCHOM (a3bl U paboTHI.
pa3MepHOCTH e€ yacTul (Tpex-, AByX- U Bonpocs! o
OIHOMEpHEIE). Paznnane TUCIIepCHBIX CHCTEM 10 paznery. OTuer
XapaKTepy YCTONUMBOCTH X HHTCHCUBHOCTH o
MEXMOJICKYJISIPHBIX B3aUMOJIEHCTBUI Ha nabopatopHoOit
MesK(a3HBIX IOBEPXHOCTX. JInohHIBHEIE U pabore.
nooOHEIe AuCTIepCHBIe crcTeMbl. Komtonms! -
ocobast rpymnma JUCIEepCHBIX cucteM. CBS3HO- U
CBOOOJJHOMCIIEPCHBIC KOJUIOUIHBIC CHCTEMBI.

PacTBOpHI BEICOKOMOJIEKYIIIPHBIX COSTMHEHIH
(BMC) u moBepXHOCTHO-aKTUBHBIX BEIIECTB
(ITAB). KonnongHo-auciepcHBIE CHCTEMBI B
npupoze. Porrs komtonioB B coBpeMeHHOI
TEXHOJIOTHH W TIPOMBIIUICHHOCTH.

/Tema/

2.2 N3yueHne KOHCTIEKTa JIEKIUH U peKOMEH TyeMOit 10 YK-3.4-3 JIT.1J11.2 Bomnpocs! o

nuteparypsl. [ToaroroBka k 3adery. /Cp/ YK-8.4-3 JI1.3J11.4 | pazmeny. Otyer
OIIK-5.1-3 JI1.5 o
OIIK-5.2-3 JI1.6J12.1 nabopatopHoOit
2.2 pabore.
3132

Paznen 3. AncopOuusi Kak IOBepXHOCTHOE
sIBJIeHHE




3.1

TepMoarHaMKKa NOBEPXHOCTHBIX sIBIEHUH. Ponb
MIOBEPXHOCTHBIX SIBIECHUI B JUCIIEPCHBIX
cucTeMax. Y aeibHas CBOOOIHAS IIOBEPXHOCTHAS
SHEPTHsl U MOBEPXHOCTHOE HATSKCHHUE.
IToBepxHOCTHBIE sIBJIEHNUS, O0YCIOBICHHbIE
CaMOITPON3BOJIEHBIM YMEHBIIICHHEM MeX(azHOTo
ITOBEPXHOCTHOTO HATSHKEHUS U MeX(Ha30Boit
MIOBEPXHOCTH. [I0BEpPXHOCTHEIE SBICHUS HA
rpaHuLe TBEPAOE TeN0-KUIKOCTh. CMaunBaHue,
pacrexanue. Kpaesoii yroa.

AncopO1us Kak HOBEPXHOCTHOE SBJICHUE,
00YCIIOBJIEHHOE CaMOITPOU3BOIBHBIM
YMEHBIIICHHEM MeX(a3HOTO IIOBEPXHOCTHOIO
HaTsDKeHUs. MonekynspHble B3aUMOJEHCTBUS U
ocoOble CBOWMCTBA OBEpXHOCTel! paszaena ¢as.
Ancop6imonHsie ciou. [Ipupoaa ancopOMOHHBIX
cmi. Ou3ndeckas ancopOuus u ee 00paTHMOCTb.
Xumuueckast afgcoponus (xeMocopOuus) u ee
HeoOpaTUMocTh. CocoObl KOTMUECTBEHHOTO
BEIpaKeHUs agcopbrmu. Vzorepma ancopOnum.
AncopOIys Ha TIOBEPXHOCTH pa3jiesia pacTBOp-Ta3.
IMonoxwurensHas afcopOLUs MONEKYI
TTOBEPXHOCTHO-aKTUBHBIX BeliecTs (ITAB).
[ToBepXHOCTHO-MHAKTHBHEBIE BEIIECTBA.
TepmonuHamuka afgcopbrun. YpasHenue I'nooca.
Bnusiaue ancopOIMOHHBIX CIIOEB HAa CBOMCTBA
JFCIICPCHBIX CHCTEM (BIMSIHUE KOHIICHTPAIIUU
ITAB Ha mOBEepXHOCTHOE HATSDKEHHE). Y paBHEHHE
IMumkosckoro. Ypasuenue JIeHrmropa.
IpenensHast agcopouus. [ToBepxHOCTHAS
akTUBHOCTB. [IpaBuio J{rokno-Tpay6e. Temnora
ancopbunu. CTpoeHHe MOHOCIIOEB PaCTBOPUMBIX
ITAB. MeTozb! onpeeneHus IOBEpXHOCTHOTO
HaTSDKEHUSL.

AncopO1Hs Ha TIOBEPXHOCTH pa3jieia TBEpAoe
Teno-ra3. YpasHenus ['enpu u @peitnnxa.
Teopusi MOHOMOJEKYIISIPHO# aacopOIuu
Jlenrmropa. M3otepma agcopOiuu JIeHrMiopa.
IMomumonexynsapHas ancop6ouust [Tomsau. Teopus
Bpynayspa-Ommera-Temnepa (BOT). Ancop6uus B
MIOPUCTHIX TeJax.

AncopO1ys Ha TIOBEPXHOCTH pa3jieia TBEpAoe
TeJI0-pacTBOP. MoeKynsapHas ancopOrus.
IIpaBuno I1.A. PeOunnepa ypaBHUBaHUS
MIOSIPHOCTH. BistHue asicopOIMOHHBIX CII0EB Ha
CBOICTBA UCHEPCHBIX CHCTEM: aICOPOIMOHHOE
MIOHM)KEHHUE MTPOYHOCTH TBEPABIX Tel (3ddekr
Pebunnepa). AncopOiust nonoB. MoHOOOMeHHast
agcopOuus. IoHUTHI 1 UX IpuMeHeHne. MeTob
XpomMaTorpaguu: HOHOOOMEHHBIH,
a7ICOpPOIIMOHHBIN, KAITUIIISIPHBIH.

/Tema/

VYernslii onpoc.
OTueTs! IO
11ab0paTOpHOH
pabore.
3arura
nabopaTopHOi
paboThI.
Bomnpocs! o
pazneny. Otyer
o
1abopaTOpHOH
pabore.

32

M3ydeHune KoHCIIEKTa JISKIUHA U pEeKOMEH IyeMOn
nurepatypsl. [lonroroska k 3agery. /Cp/

10

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

JI1.1 J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2
01032

Bonpocs! o
pasnery. OTuer
o
nabopaTOpHOH
pabore.

Pa3znen 4. CBoiicTBa KOJIJIOWIHBIX PACTBOPOB




4.1

MonekynspHO-KUHETUYECKUE CBOUCTBA.
BpoynoBckoe nemxenue. Teopus DWHIITEHHA U
CmoryxoBckoro. CpeTHeKBaIpaTHIHOE CMEIIICHHUE
gactunsl. Juddy3ns BeicokoguCcIepcHBIX
KoyutonaHbIX yactull. Ko dunuent nudppysuu.
ITepasiii 3akon ®uka. Csi3b
CpPEeIHEKBAPATHIHOTO CMEIIEHHS JaCTHIIHI C

ko3 duimenTom qupdy3un (ypaBHeHHE
OiiHmTeiHa). OCMOTHYECKOE JIaBJICHHE.
OCco0eHHOCTH OCMOTHYECKOTO TABJICHUS
nuozoineit. BsaskocTs. HroTOHOBBI 1
HEHBIOTOHOBBI )KUAKOCTH. OCHOBHBIE CIIOCOOBI
OIpENENICHUS BA3KOCTU C IOMOLIBIO
KaNWUIIPHBIX, KOAKCHATBHBIX 1 IaPHKOBBIX
BHCKO3UMETPOB. 3akoH Ilyaseiins. 3aBucumMocTs
BSI3KOCTH KOJUIOMTHBIX PAaCTBOPOB OT (hOpMEI
YaCTHI ¥ TEMITEPaTypHl. IIEKTPOBHUCKO3HBIH
a¢ppext M. CmomyxoBckoro. CeauMeHTanusl.
CenumMeHTannoHHO-1M b GY3MHHOE PaBHOBECHE.
Onruueckue cBoiicTa. PaccesHue cera.
Omnanecuennus. Konyc Tunnans B KOMIOUIHBIX
pactBopax. YpaBHeHue Panest u ob6nacte ero
pUMEHUMOCTU. [OCHOBHBIE BBIBOABI U3
ypaBHeHus Panest. ITornomenue (abcopOrist)
cBera. 3akoHs! byrepa-Jlambepra u Byrepa-
JlambGepra-bapa. Ontrudeckas mIOTHOCTh
(9KCTHHKIIMS), OTHOCUTEIBHAS [TPO3PAYHOCTh
(cBeTOMOTIIOIEHNE) U OTHOCHTENBEHOE
MOTTIONIEHUE PacTBOpa. AHOMANUs abcopOIuU
CBETa METAJUIMYECKUMHU 30JIMU. ONTHYECKHE
METOJIBI HCCIICTOBAHHS KOJUTOUIHBIX CHCTEM:
YABTPaMHUKpOCKONHs, HederomeTpus. MeTomst
HCCIIEZIOBAHMUS AUCTIEPCHBIX CHCTEM C TOMOIIBIO
3JIEKTPOHOB U PEHTI€HOBCKUX JTydeil:
IIEKTPOHHAS MUKPOCKOIHSA, SIEKTPOHOTpadus,
peHtreHorpagus.

JBoiiHoii anekrpudeckuii cinoi (JI2C) n
AIIEKTPOKHHETHYECCKUE SBICHHS.
Camonpon3BOIbHOE BOSHUKHOBEHIE
9IEKTPUUYECKOro 3apsijia Ha IOBEPXHOCTH paszesna
TBeEpoe Teno-pactBop. [Ipasuino dasuHca-I1anera.
O6pazosanue J[OC u ero crpoenue. Teopun
obpasoBanust [19C: I'enemronsna-Ileppena, ['yu-
Yenmena, [lItepua. [Toreniman aud¢Gy3Horo ciosl.
OeKTPOKUHETHUECKUH (13eTa-MOTCHIIHA).
I'panuna cxonbxenus. CTpoeHUE KOIIIOUAHON
YaCTHUILBl. DIEKTPOKUHETHYECKHE SBICHUSL.
Omnbitel ©.0. Peiicca. DnexTpoocmoc 1
anekTpodopes. DneKTpoopeTHIecKast
noABMKHOCTE. Dddext KBunke (moreHuman
teuenus). Db dext JJopHa (MoTeHIMAT
CeMMEHTAIIUN).

3aBHCHMOCTH BEJIMYMHBI U 3HAKA 3apsia
KOJUTOMIHBIX YaCTHUI] OT IPUPOIBI U
KOHLIEHTPALMHM 3JIEKTPOIUTA. JINOTPONHBIE PSAIBL.
H3035meKTpryeckoe COCTOSIHNE B AUCTIEPCHBIX
cucreMax. M30amexTpuueckas Touka.
[IpakTryeckoe UCTIONb30BaHUE HOHHOTO OOMeHa
JULs: 00ECCONMBAHMS BOIIBI, OYMCTKH CTOYHBIX BOJI.
/Tema/

VYernslii onpoc.
OTueTs! IO
11ab0paTOpHOH
pabore.
3arura
nabopaTopHOi
paboThI.
Bomnpocs! o
pazneny. Otyer
o
1abopaTOpHOH
pabore.

4.2

M3ydeHune KOHCIIEKTa JIEKIUH U pEeKOMEH,LyeMOon
nurepatypsl. [logroroska k 3agery. /Cp/

10

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

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
01032

Bomnpocs! o
pasaeny. OTuer
o
11ab0paTOpHOH
pabore.

Pazgea 5. MeToasl nosty4eHusi 4 0O4UCTKHA
KOJIJIOMIHBIX PACTBOPOB




5.1 Crnoco0Bb! MOMyUeHUS TUCICPCHBIX CUCTEM. VYernslii onpoc.
Jucnepruposanue. CaMonpon3BOJILHOE OTueTs! IO
JUCTICPTUPOBAHUE THOPHUIHHBIX U 11ab0paTOpHOH
HECaMOIPOM3BOJIFHOE ANUCIIEPTHPOBAHNE pabore.
mo¢oOHBIX cucTeM. TepMoanHaAMHKa POLIECCOB 3arura
nucneprupoBanusi. CriocoObl AUCTIEPTHPOBAHUS: n1ab0paTOPHOM
pactmbuIeHHe, H3MelbueHue, 6apOoTax. paboThI.
JcriepcuoHHbBII METO/, OIY4YEHHs 30JIEH. Bomnpocs! o
H3mMenbueHue ¢ moMoLIbio KOJIIIOUTHOM pasaeny. OTuer
MenBHHIEL. CIToco0 3JIeKTPUIECKOT0 PACTIBIICHHUS o
no bpenury. Ilonyuenne MeTamuiMueckux nabopatopHOit
opranososeil. Mcnonp3oBaHue yabTpa3ByKa JJs pabore.
JUCTIEPTUPOBAHUS.

KonneHcammoHHbIe METOIBI TTOTyIEeHUS
JUCTIEPCHBIX cucTeM. KoHaeHcamms.
Kpucrannmuzanus. lecyonumanus.
TepMmoarHaAMUKa CaMOIIPOU3BOJIBHBIX MIPOIIECCOB
KoHAeHcauuu. dusznueckas KoHaeHcauus. Meton
3aMeHbl pacTBOpUTENsl. MeToabl XMMHUYECKOU
KOHJICHCALIMH: MTOIy4YEHHE 30JI€H C ITOMOLIbIO
peaKIfii BOCCTaHOBJICHHUS, OKUCIICHUS,
Ppa3ioxeHusl, ABOHOTO 0OMeHa, THIPOIIH3a.
[Tomyuenue 305eil METOIOM NENTHU3ALUY.
IIporeccr HemocpenCTBEHHON U TTOCPEICTBEHHON
MIENTH3AIINH.

OuncTKa KOJUIOUIHBIX PACTBOPOB C MOMOIIBIO
METOJIOB MEMOPaHHOW TEXHOJIOTHH: 00PaTHOTO
ocMoca, Anain3a, YIbTpaduibTpanny,
9JIEKTPOANAIIN3A.

/Tema/

5.2 Mertobl TONy4eHUs U OYUCTKH KOJUTOUTHBIX YK-3.4-3 JIT.1J11.2 YcTHBII onpoc

pactBopoB /JIex/ YK-8.4-3 JI1.3 J11.4
OIIK-5.1-3 J1.5

OIIK-5.2-3 JI1.6J12.1
3132

53 TTomy4yeHre KONIOUAHBIX PACTBOPOB YK-3.4-3 JIT.1J11.2 OTtyeTsl 1O
DNeKTpUYecKrue CBOMCTBA U CTPOCHUE YaCTHUI] VK-34-Y JI1.3J11.4 nabopatopHOit
3051eH YK-3.4-B JI1.5 pabore.
ITomyyeHue 1 ucciieoBaHuE CBOMCTB AMYJIbCUN U YK-8.4-3 JI1.6J12.1 3amura
rieH /J1a6/ VYK-8.4-V JI2.2713.1 nabopaTopHOit

VK-8.4-B 2122 paboThI.
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
54 M3ydeHne KoHCIIEKTa JIEKIUH U PEeKOMEH LyeMOn YVK-3.4-3 JIT.1J11.2 Bonpocs o
mutepatypsl. [loaroroska k 3adery. /Cp/ YK-8.4-3 JI1.3J11.4 | pazmeny. Otuer
OIIK-5.1-3 JI1.5 1o
OIIK-5.2-3 JI1.6J12.1 11ab0paTOpHOH
2.2 pabore.
21022

Paznen 6. YeTOHYMBOCTD M KOATYJISIIUS
oG oOHBIX 30J1eit




6.1

Y CTONYUBOCTD JUCIIEPCHBIX CUCTEM.
CenumeHTallMOHHAs (KMHETUYECKas) U
arperaTUBHAs YCTONYMBOCTE KOJUTOMAHBIX CHCTEM.
JIno¢pmisHbIe 1 THO()OOHBIE AUCTIEPCHEIE
cucteMbl. CelMMEHTaMOHHO-TU(GY3HOHHOE
paBHoBecue. CkopocTs ceiumenTanun. Koncranra
ceuMeHTanuu. ['uncomerpuyeckuii 3aK0H
pacrpeneneHus KOIIOUIHbIX YaCTHIl IO BBICOTE.
CenMMEHTALMOHHBIN aHATU3 MOTUAUCIEPCHBIX
CHCTEM H €r0 KCIICPUMEHTAIBHEIE METO/IBL.
VYieTpaneHTpu}pyrupoBaHue.

ArperatuBHast ycToHunBoCcTh. Koarymsmus.
Teopus xoarymsiuu M. CMOITyXoBCKOro.
Kunernka koarymsamun. MemneHHas i ObIcTpas
xoarymsuust. OcHoBsl Teopuu b.B. [lepsruna, JIJI.
Jlannay, E. ®@epses, . Osepoeka (IJIDO). Pons
CONbBATAIMM YACTUI] B YCTOMYUBOCTH JIMO30JIEH.
PacknunuBaromee nasiaeHue. MonekynsapHas,
ANIEeKTPOCTaTHUYECKas, aACOPOIIMOHHAS U
CTPYKTypHasi COCTABIISIONINE PACKIHMHUBAIOLIETO
nasienust. Koarymsmus noa neiictsuem
JNIEKTPONUTOB. AficOpOIMOHHAS
(HeliTpanu3alMOHHAs) M KOHIIEHTpallMOHHAS
xoarynsauus. ITopor koarymsiuuu. Kputnueckuii
MOTEHITHAT. 3aBICHMOCTH ITOPOra KOATyJIAIUH OT
BEJIMYMHBI 3apsijia U pa3sMepa KoaryTHupyroIero
noHa. [lepBoe n Bropoe npasuna llynsue-I'apan.
Koarynsanus cMechto 371€KTpONUTOB. AIIUTUBHOE
JeicTBHe 21eKTPOoIuTOB. CHHEPTU3M U
AHTarOHU3M JJIEKTPONUTOB. IIpUBBIKaHUE
KOJUIOMJHBIX CUCTEM K 3j1eKTponuty. [lepesapsnka
3osell. YepenoBaHue 30H KOATy/sLMU.
Komnounuas 3amura. CeHcuOMIm3anus.

/Tema/

VYernslii onpoc.
OTueTs! IO
11ab0paTOpHOH
pabore.
3arura
nabopaTopHOi
paboThI.
Bomnpocs! o
pazneny. Otyer
o
1abopaTOpHOH
pabore.

6.2 Y CTOHYNBOCTE M KOAT YIS JTHO(DOOHBIX VYK-3.4-3 JI1.1J11.2 VYcrHblii ompoc
3omeii /JIex/ YK-8.4-3 JI1.3J11.4
OIIK-5.1-3 JIL.S
OIIK-5.2-3 JI1.6J12.1
3132
6.3 Ancop6uus I[TAB 13 pacTBOpOB, onpeneneHue VK-3.4-3 JIT.1J11.2 OTtyeTsl O
yAeTbHOM MOBEPXHOCTH ajfcopbenTa Koarymsaus VK-3.4-Y JI1.3J11.4 1mabopaTOpHOH
THO(POOHBIX 305Iei VYK-3.4-B JI1.5 pabore.
OrnpeneneHre BEIMUNHBI TOBEPXHOCTHOTO YK-8.4-3 JI1.6J12.1 3amura
HaTsDKeHUs pacTBopos I1AB VK-8.4-Y J12.2J13.1 1abopaTOpHOH
/J1a6/ YK-8.4-B 2132 paboThI.
OIIK-5.1-3
OIIK-5.1-Y
OIIK-5.1-B
OIIK-5.2-3
OIIK-5.2-Y
OIIK-5.2-B
6.4 M3ydeHune KoHCIIEKTa JIEKIUHA U pEeKOMEHTyeMOon VYK-3.4-3 JIL.1J11.2 Bonpocsl o
nurepatypsl. [lonroroska k 3agery. /Cp/ YK-8.4-3 JI1.3JI1.4 | pa3meny. Otuer
OIIK-5.1-3 JI1.5 o
OIIK-5.2-3 JI1.6J12.1 nabopaTtopHOit
2.2 pabore.
2122

Paznen 7. CTpykrypooOpa3oBaHue B
KOJIJIOUJIHBIX CUCTEMAaX




7.1 CB0OOIHO- U CBSI3HOMUCIICPCHBIE CUCTEMBI. VYernslii onpoc.
Kraccudukanus cTpykTyp: IpOCTPaHCTBEHHBIC Otuetsl o
(pwIxibple) U KOMITakTHEIE. KoarymsnnoHHbIe 11ab0paTOpHOH
cTpykrypsl. O6pa3zoBanue muorens. ObpaTuMsle pabore.
KOJUIOUJIBL. Y CIIOBHE AMHAMUYECKOTO PaBHOBECHS 3ammra
MeXXIy Koarynsnuei u nentusanueil. Bnusnue na J1abopaTopHON
TIporece Tesre00pa3oBaHms: KOHIIEHTPALNH, paboTEI.
pa3mepa 1 (HOpMBI HaCTHUI] JUCHEPCHOMN (a3bl; Bomnpocs! o
TeMIepaTypsl. BiausHie MexaHHUECKUX paszeny. OTuet
BozaeiicTBuil. Peonekcus. Tukcorpormnusi. o
Cunepesuc. Habyxanue kceporedsi. nabopatopHOit
KoHaeHcalmoHHO-KpUCTAIIN3al[MOHHbIE pabore.
cTpyKTyphl. /Tema/

7.2 CrpykTypooOpa3oBaHHE B KOJUIOWITHBIX VYK-3.4-3 JI1.1J11.2 VYcrHblii ompoc
cucremax /JIex/ YK-8.4-3 JI1.3J11.4

OIIK-5.1-3 JI1.5
OIIK-5.2-3 JI1.6J12.1
3132
7.3 M3ydeHune KOHCIIEKTa JICKIUHA U PEeKOMEH TyeMOn YVK-3.4-3 JIT.1J11.2 Bonpocst o
nurepatypsl. [lonroroska k 3agery. /Cp/ YK-8.4-3 JI1.3J11.4 | pazgemy. Otuer
OIIK-5.1-3 JI1.5 1o
OIIK-5.2-3 JI1.6J12.1 11a00paTOPHOH
2.2 pabore.
01032
Pasznen 8. KosstongHbIe IOBEPXHOCTHO-
akTuBHbIe BewecTsa (ITAB).

8.1 Pa3mep u cTpoenne monexyn kosonaHbIx [TAB. VYeTHsblii onpoc.
Knaccudukanust kommonaaeix [1AB ¢ nudunbHbEIM OT4eTEI 10
CTPOCHUEM MOJIEKYI 110 MOJIEKYIIPHOMY 1abopaTOpHOH
CTPOEHHUIO: HOHOT€HHBIE, HEHOHOT €HHBIE; pabore.
AQHWOHHbIE, KATHOHHBIC X aM()OJTUTHEIC 3amura
noHorennsie [IAB. TepmoanHamuka 00pa3oBaHust nabopatopHoOit
JTMOGUIBHBIX KOJUIOMAHBIX cucteM. OOpa3oBaHue paboTBhI.
munenn u3 monekyn [IAB B pacTBope. Bonpocs! o
Kpurnueckas KOHIEHTPAIS pasznmery. OTuer
munemoodpazoBanus (KKM). OcHOBHBIE METOIBI 110
onpenenenust KKM. BnusiHue KoHIIEHTpaIiu nabopaTopHOit
ITAB Ha cTpoenue npsiMeix (Maxk-bena) u pabore.
obpamennbix (apTin-Pebunnepa) Muner.

Comobunuzanus 1 comodmmsaropsl. Poib
TUIPOPOOHBIX B3aMMOJICHCTBUIN B
comobunm3armu. ['mapodunbHO-THIOGMITBHEIH
6ananc (I'JIb) monexyn ITAB. Motomee neiictBue
1 OCHOBHBIE CTaJHHU TPOLIECCa YAAIEHNS JKUPOBBIX
3arpa3HeHuil. Moroue cpeacTsa.

CoBpeMeHHBIC HAPaBICHUS IPAKTHYECKOrO
HCTIONb30BaHUs KOMTONIHBIX ITAB: MuemspHsIit
KaTaJIi3; MOACINPOBAaHIE ONOIOTMIECKIX
MeMOpaH; KHUIKHE KPHCTAILIbL; MALEIUIIPHEIC
SMYIbCHU.

/Tema/

8.2 KosnnounHble NoBEpXHOCTHO-AaKTUBHBIE BEILIECTBA VYK-3.4-3 JI1.1 J11.2 YcrHblii ompoc

(ITAB). /JIex/ YK-8.4-3 JI1.3J11.4
OIIK-5.1-3 JI1.5

OIIK-5.2-3 JI1.6J12.1
3132

8.3 M3ydeHune KOHCIIEKTa JICKIUHA U pEeKOMEH IyeMOn YK-3.4-3 JIT.1J11.2

aurepatypsl. [lonroroska k 3agery. /Cp/ YK-8.4-3 JI1.3J11.4
OIIK-5.1-3 JI1.5
OIIK-5.2-3 JI1.6J12.1
2.2
01032

Paznen 9. PacTBopbl BHICOKOMOJIEKYJISIPHBIX
coequHenuii (BMC)




9.1 BMC u ux xnaccudukarus. Ctpoerne BMC. 0 VYernslii onpoc.
Kondopmarus makpomosekyia. Oo6mas OTt4eTsl 1O
xapaktepucTika pactsopos BMC. nabopaTopHOit
Crnenndrueckue cBoiicTBa pactBopoB. Habyxanue pabore.
makpomonekyn BMC: orpanuyeHHoe 1 3amura
HeorpaHmyeHHoe. CTereHp Ha0yXaHusl. n1ab0paTOPHOM
CrynaeobpasoBanue. CBOMCTBa CTYTHEH. paboThI.
Cunepesuc. benku kak MOIHANIEKTPONIUTHL. Bomnpocs! o
Bnusaue pH cpenpl Ha cBoiCTBa pacTBOPOB pasznmeny. OTuer
6enxoB. M303mekTpraeckas Touka Oenka. o
Paznenenue cmecu GEIKOB € IIOMOIIBIO 1abopaTOpHOH
anekrpodopesa. Jenarypauus oenxos. /Tema/ pabore.

9.2 PacTBOpHI BHICOKOMOJIEKYASPHBIX COSTMHEHUI 1 YK-3.4-3 JIT.1J11.2 YcrHbIi onpoc
(BMC) /JIex/ VK-8.4-3 JI1.3J11.4

OIIK-5.1-3 J1.5
OIIK-5.2-3 JI1.6J12.1
3132

9.3 Omnpenenenne Ba3kocTy pactBopoB BMC meTonom 2 YK-3.4-3 JIT.1J11.2 OTtyeTsl 1O
KallWISIPHON BUCKO3UMETPUU VK-3.4-y JI1.3 J11.4 11ab0paTOpHOH
/J1ab/ YK-3.4-B JI1.5 pabore.

VK-8.4-3 JI1.6J12.1 3arura
VK-8.4-Y J12.2J13.1 11a00paTOPHOH
VYK-8.4-B 01032 paboTEL.

OIIK-5.1-3

OIIK-5.1-Y

OIIK-5.1-B

OIIK-5.2-3

OIIK-5.2-VY

OIIK-5.2-B

9.4 M3ydeHune KOHCIIEKTa JICKIUHA U pEeKOMEH IyeMOn 9 YVK-3.4-3 JIT.1J11.2 Bonpocs! o

nurepatypsl. [lonroroska k 3agery. /Cp/ YK-8.4-3 JI1.3J11.4 | paszgemy. Otuer
OIIK-5.1-3 JIL.5 1o
OIIK-5.2-3 JI1.6J12.1 nabopaTOpHOH
2.2 pabore.
2132
Paznen 10. KontposabHasi padora
10.1 BrimoHeHre KOHTPOIBHOH paboTs! /Tema/ 0
10.2 KonTponsHas pabora /Kp3/ 10 JI1.4 J11.5
J1.6
Paznen 11. Ilpome:kyTounas aTrecTanus
11.1 3auer /Tema/ 0
11.2 INoaroroBka k 3auery /3auét/ 3,75 JI1.1J11.2
JI1.3711.4
JI1.5
JI1.6J12.1
J12.2J13.1
3132
11.3 [punsrtue 3auera /MKP/ 0,25 JI1.4 JI1.5 VYCTHBINA OTBET
J1.6 1o
YTBEPIKICHHBIM
ounieram,
copMyTHpoBa
HHBIM C YIETOM
COepIKAHUS
y4aeOHol
JTUCLUTUINHBI

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

@DOoHJI OLICHOYHBIX CPEACTB NpHBeAcH B [IpunokeHny k pabodei mporpaMMe IUCIHUIUIAHEI (CM. TOKYMEHT «OLeHOYHBIC
MaTepHualTbl o TucIHIUTHHE «KoMToaHas XuMus» ).




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

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHas JUTEepaTypa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuaecTso/
ron Ha3BaHUE
3BC

JI1.1 | dpanuesa H. H., Konnougnas xumus : yaeGHoe mocodue CraBponosnb: 2227-8397,
Pomanenko E. C., CraBpononsck | 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 CrtaBpomnonb: 978-5-9596-
T'opuaxos 2. B., CraBpononbek | 0938-2,
Opobern B. A. mit http://www.ip

rocynapctBeHH | rbookshop.ru/
blif arpapubiii 47377 html
YHUBEPCHUTET,

AI'PYC, 2013,

156 c.

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

JI1.4 |JloceBa, M. A., Konnonanast Xxumusi: HOBEpXHOCTHBIE SBJICHUS, IUCIIEPCHBIE Camapa: 2227-8397,
Pacmenkuna, H. A, CUCTEMbI, HAaHOMaTepHaIIbI : yaeOHOe TTocoore Camapckuit https://www.i
Kynpsimos, C. TO. rocynmapctBeHs | prbookshop.r

13174 u/105209.htm
TEXHUYECKUN 1
YHUBEPCHUTET,

9BbC ACB,

2020, 164 c.

JI1.5 |HoBukoga, E. A., Konnougnas xumust. Y.3. CTpyKTypHO-MEXaHUYECKUE CBOWCTBA Mockaa: 978-5-907227

®ponos, I'. A. JIUCTIEPCHBIX cucTeM. ONTHYECKHE CBOMCTBA U METO/IbI Wsnarensckuit | -75-0,
WCCTIEZIOBAHUS JUCIEPCHBIX CHCTEM : KYpPC JEKITHHA Jom MUCuC, | https://www.i
2021, 37 c. prbookshop.r
1/129499.htm
1
JI1.6 | Konroxos, B. 1O. ®dusnueckas ¥ KOJUIOWTHAS XUMHUS : y9eOHOe TTocoone Mockaa, 978-5-9729-
Bonorga: 2044-0,
Huodpa- https://www.i
Wmxenepus, prbookshop.r
2024, 264 c. u/144597 .htm
|
6.1.2. lonoIHUTE/ILHAS JINTEPaTypa
Ne ABTOpBI, COCTAaBUTEIH 3arnaBue UsnarensctBo, | KomnuectBo/
rox Ha3BaHUE
3bC

JI2.1 | bpsnckwuii b. 4. Komnonanas xumust : yaebHOe mocooue Capartos: 978-5-4487-

Bysosckoe 0038-5,

obpasoBanue, | http:/www.ip

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

JI2.2 |MapxkoB B. @., Komnounnas xumust. [IpuMepsl 1 3a1a4u : yaeOHOe Tocooue ExatepunOypr: |978-5-7996-
AnexkceeBa T. A, Ypanbckuii 1435-5,
Bpycuuupina JI. A., benepanbHbiit | http://www.ip
Mackaesa JI. H., yHUBepcuTeT, | rbookshop.ru/
Mapxkos B. @. 9BbC ACB, 69612.html

2015, 188 c.

6.1.3. MeTonuyeckue pa3padoTku




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3bC
JI3.1 |Jlorunos B.C., KomnonaHas XuMus : METOJ. yKa3. K ja0. padoram Ps3ansb, 2014, o1
Tperynos B.P., 24c.
ITyBanosa T.II.
6.2. Ilepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKALMOHHOI ceT "UHTepHeT"
31 | DnexrponHO-OMbONMMOTEUHAs cucTeMa «JlaHby, pexxum gocTyna — ¢ moboro komneiorepa PIPTY 6e3 napoms.
32 | DnexrponHO-OubNMHOTeuHas cucteMa «IPRbooksy, pexum qoctymna — ¢ modoro komneiorepa PIPTY 6e3 mapons, u3 cetu
HWHTEPHET M0 MapoJIko.
6.3 Ilepeuens MPOrpaMMHOro odecrnevyeHusi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.1 IlepevyeHb TULEH3HOHHOTO M CBOOOTHO PACIPOCTPAHAEMOr0 NPOrPAMMHOIO0 ofecreyeHus, B TOM YHcJIe
0TEeYeCTBEHHOT0 MPON3BOCTBA
HaumeHnoBanne Onucanue
OnepanuonHas cuctema Windows Kommepueckast numeH3us
Kaspersky Endpoint Security Kommepueckas nuueH3ust
Adobe Acrobat Reader Csoboxnoe I1O
LibreOffice CsoboxHoe I1TO
Microsoft Office Kommepueckast numeH3us
6.3.2 IlepeyeHb MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUILIIUHBI (MOAYJIS)
321 yueOHO-aAMUHHUCTPATHUBHBII KOpmyc. yueOHas aygMTOpUS IUIS MPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHHAPCKOTO
1 THUIA, TPYIIOBBIX M HHAWBU-IYaIbHBIX KOHCYIBTAlMM, TEKYLIETO KOH-TPOJII M MPOMEKYTOYHOH arTecTanuu 44 mecTta,
npoektop Optima EW775, oskpaH, MapkepHas [OCKa, MECTO JUII IIPENOABAaTEeNs, OCHAIIEHHOE KOMITBIOTEPOM,
JKHJIKOCTHBIN Xpoma-Torpag Craiiep u UK ®ypre-criekrpomerp ®CM2202
326 y4eOHO-aIMMHUCTPATHBHBIH KopIyc. ydeOHas mabo-paTopusi, OCHAINEHHas Ja0OpaTOpHBIM O00OpYyHOBaHHEM,
MOMEIIeH e U1 XpaHeHust yaeoHoro obopynosanus [Tanens LCD Philips,
MapKepHast 10cKa,
MECTO IS IpenoaaBa-Teds, ocHameHHoe koMmbioTepoM (Intel Core 15/4Gb), BeITsKHBIE TIKA]HI,
2 quctusitop [13-4-02 “OMO”, nabop n1abopaTOpHONW MOCYIBl A MHAUBUIYAIbHOW paboThbl, peakTHUBbI, HEOOXOAMMBIE
JUTSL BBITIOJTHEHUS padoT,
mkad cymmnpHbir SNOL 58/350 LFN,
Becsl OHAUS PA 214, aHauTHYECKHE C TIOBEPKOH,
Becbl OHAUS TA 152 B koMIUIEKTE C TUpEi
328 y4eOHO-aAMHHUCTpPATHBHBIN Kopmyc. 11 paGounmx wmect (kom-mbroTepHbii kiace (Intel Core i15/4Gb)) ¢
3 BO3MOXXKHOCTBIO TIOAKIIOUCHHS K ceTH «VHTepHeT» M obOecrmedeHHeM [OCTy-Tla B JIIEKTPOHHYIO HWH-(OpPMalHOHHO-
obpasoBarensHyto cpeny PITPTY

8. METOAUMYECKHUE MATEPUAJIBI 10 JTUCIUIIJIMHE (MO YJIIO)

MGTOI[I/I‘JCCKI/IC YKa3aHus IPUBCACHBI B HpI/IJ'[O)KeHI/II/I K pa60qef/'1 nporpaMme JUCHUIIIINHBI

Onepatop 340 000 "Komnaxus "TeH3op"
JOKYMEHT MOAMNMWUCAH S/TIEKTPOHHOW NMOAMUCHIO

NOANMUCAHO ®reoy BO "PIrPTY", PFPTY, Bopobbesa EneHa BnagumuposHa, mpektop MNpocTas noanucb
3ABEAYIOLLMM oMLl

KAGEPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, BopobbeBa EneHa BnagumuposHa, MpexkTop MNpocTas noanucb
3ABEAYIOLLM oML

BbIMYCKAOLLIEN

KADELPbI




