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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 | Ilenbro 0CBOCHUS TUCLMIUIMHEL SIBJISIETCS U3y4EHUE BELIECTB, HAXOIAIIUXCS B KOJUIOUAHOM COCTOSIHUY, BIMSHUS
MIOBEPXHOCTHBIX SIBIICHUI Ha 3TU CBOMCTBA, POPMUPOBAHUE Y CTYACHTOB 3HAHHH U YMEHUH, TO3BOJISIOMINX
HIPOrHO3UPOBATh CTPYKTYPHO-MEXaHUUECKHUE, ONITHUECKUE, MOJICKYIAPHO-KHHETHYECKUE, aJICOPOLIMOHHbIE CBOHCTBA
KOJUIOMJHBIX CHCTEM, & TAKXKE YIPaBJISATh STUMH CBOWCTBAMU IIPUMEHUTEIBHO K XMMUYECKOH TEXHOJIO-TUU.

1.2 | 3amaun ocBOSHUST TUCIIUIIIINHBI:

1.3[— PaCcCMOTPETh U BBIABUTH POJIb JUCIIEPCHOCTHU U MTOBEPXHOCTHBIX SIBJICHUH B KOJIJIOUTHBIX CUCTEMAX, C(I)OpMyJ'IPIpOBaTB
OCHOBHEBIC 3aJa4l STOH 00J1aCTH XMMHYECKOM HaYKH, OTMCaTh OCHOBHBIC Pa3/I€iibl U ITIOHATHA,

14— HU3YYUTb 3aKOHOMCPHOCTH, XapaKTCPHBIC JI KOJIJIONMJIHBIX CUCTEM, 0COOEHHOCTH TCPMOAMHAMUNYICCKOI0 paCCMOTPECHUA
TIOBEPXHOCTHBIX ﬂBHeHHﬁ;

1.5 |— ocBOUTH METOAbI SKCTICPUMCHTAJIBHOTO U TCOPETUICCKOI'O UCCICAOBAHU (I)I/I3I/IKO-XI/IMI/I‘1ICCKI/IX, OIITUYCCKUX,
PCOJIOTNICCKUX CBOWCTB KOJUIOMJHBIX CUCTEM, C LICJIbIO X HCIIOJIb30BAHUS B XAMHYECKON TCXHOJIOTHH,

1.6|— TIPOAHAIN3UPOBATE OCHOBHBIC ITPUHITATIBI MOJACIUPOBAHUA HBHeHI/Iﬁ, TIPOTCKAMINX B KOJUIOUIHBIX CUCTEMAX,
MpeacKa3aTb CII0COOBI ypaBJICHUS OTUMU ABJICHUAMU.

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 [ Obmas u HeopraHu4ecKast XUMHS

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

2.2.1 | JenoBeie KOMMYHHKAIIHH

2.2.2 | UmxeHepHOe oopMIIeHHE TIPOLIECCOB XUMHUECKON TEXHOIOTUH

2.2.3 | Opranuueckasi XuMus

2.2.4 | CneKTpoCKONHUYECKIE METO/IBI UCCIIEI0BaHUS HE)TEPOLYKTOB

2.2.5 | MarepuanoBeZicHHE U 3allluTa 0T KOPPO3UU

2.2.6 | IIpousBoncTBeHHAs IPAKTUKA

2.2.7 | Ilpoueccsl U annapaTbl XUMUYECKONH TEXHOIOTUU

2.2.8 | CnexTpaibHble METOABI aHAJIN3a

2.2.9 | TexHonoruyeckas (MIPOEKTHO-TEXHOIOTUYECKAs)

2.2.10 | Hayuno-uccnenoparensckas padora

2.2.11 | IToaroroBka K mpoleaype 3aluThl | 3alUTa BBHITYCKHONW KBANU()UKAIIMOHHONW pabOThI

2.2.12 | IlpenaumioMHas 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 TPaBUJIa B3aMMOJICHCTBUS KOJUJIET B KOJIJICKTHBE

Ymernb

KOOIIEPHPOBATHCSL C KOJUIETaMH, pabdoTaTh B KOJUIEKTUBE

Baagertnb

METOAaMH M CIIOCO0aMH TIOCTPOCHHUS MPAaBHIBHOTO, KOPPEKTHOTO JOKA3aTeIbCTBA

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

TpaBIJIa TEXHUKH OE30ITaCHOCTH, MIPOM3BOACTBCHHON CAaHUTApUH, TIOKApHOH OE30ITaCHOCTH W HOPMBI OXpaHbI TpyAa MpH
BBIIIOJIHCHNH JIA0OPAaTOPHBEIX PaboT MO JHUCIUIIINHE

Ymersn

obecrieunBaTh Oe3omacHyto paboty ¢ JIBX, crexnsHHOI mocynoi, Ha CTeHAaX, HOMKIIOUCHHBIX K 3JIEKTPHYECKUM, BOIOIPOBOIHBIM
M KaHAJIM3aIHOHHBIM CETSIM

Baanern

HaBbIKAMHU 0€30MacHOl paboThl HA TEXHOIOTHUECKOM 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. OcyH.IECTB.]IﬂeT IKCIICEPUMEHTA/IbHBIE UCCJIE€A0BAHUA U UCIIBITAHUA 110 3a/IaHHOI METOAMKE, MIPOBOAUT

HA0/II01eHUs] M U3MEPEHHs € Y4eTOM TPeOOBAHUIl TEXHUKH 0e30MacCHOCTH

3HaTh

METOBI SKCTIEPUMEHTAIBHBIX HCCIICIOBAaHWN W MCHBITAHUH C yI€TOM TpeOOBaHMH TEXHUKH O€30ITaCHOCTH

YMmeTh

OCYIIECTBIISITH KCIICPHUMEHTAIbHbBIE HCCIECIOBAHNS M MCIBITAHUS 110 3alaHHOH METOJMKE, IPOBOAUT HAOIIONCHUS U U3MEPEHUS C
y4eToM TpeOOBaHMIT TEXHUKH 0e30MacHOCTH

Baanern

HaBbIKaMH MPOBEJIEHUS IKCIEPUMEHTa MO 3aJaHHON METOIUKE

OIIK-5.2. O0padaTbiBaeT H HHTEPHIPETHPYET IKCIEPHMEHTAIbHbIE JaHHbIC

3HaThb

METObI 00pPabOTKH PEe3yNbTaTOB KCIEPUMEHTA U OLEHKH UX MOrPEIIHOCTH

YMmeTh

00pabaTeIBaTh W MHTEPIPETHPOBATH 3KCIEPHMEHTAIBHbBIC TaHHEIC

Baanern

HaBbIKaMH 06pa60TKI/I WU UHTCPIPETALINU SKCIICPUMCHTAJIbHBIX JaHHBIX

B pe3yabTare ocBOeHUSsI AUCHMIIMHBI (MOAYJIs1) 00y4aIOLIMIiCS 10TKEH

31

3HaTh:

3.1.1

COBPECMCHHYIO (I)I/ISI/I‘IGCKYIO KapTUHY MHpa, IPOCTPAaHCTBCHHO-BPEMCHHBIC 3aKOHOMCPHOCTH, CTPOCHHEC BCIICCTBA

3.1.2

CTPOCHUE BCUICCTBA, IIPUPOAY XHMHWYECKON CBS3H B Pa3INYHBIX KJIacCaX XUMHNUYCCKUX COEJIMHEHU I

3.13

XUMHUYCCKUE MCTOAbI UCCIICAOBAHU

3.14

CBOMCTBAa XUMHYECCKHX OJICMCHTOB, COCIII/IHGHI/Iﬁ 1 MaTepuajIoB Ha UX OCHOBE

3.2

YMmernb:

321

HCIIOIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH JUIs IOHUMaHHs OKPYXKaIOIIEro MUpa U ABJICHUH
IIPUPOABI

322

IIOHHMAaTh CBOMCTBA MaTCpruaJIoOB U MCXaHN3Ma XUMUUYCCKHUX ITPONCCCOB, MPOTCKAIOIINX B OKPYXXAKOIIEM MHUPC

323

IJIAaHUPOBATh U IPOBOAUTH XUMHUYCCKUC SKCIICPUMEHTBI U 06pa60T1<y HX pe3yJIbTaTOB

324

peumaTth 3agauu HpOd)eCCI/IOHaHLHOﬁ JACATCIBbHOCTH

3.3

Buaagern:

33.1

COBPEMEHHBIMH TIPE/ICTABICHUSIMH 00 OKPYKAfOIIeM MUpPE

332

C€CTCCTBCHHOHAYYHBIM aIlrrapatomM

333

COBPCMCHHBIMU METOAAMH MPOBCACHUA XUMHUYCCKUX SKCIICPUMCHTOB

334

TEXHOJIOTUAMU PEIICHHUA 3a1a4 npmbeccnonanbﬂoﬁ JACATCIBHOCTU

4. CTPYKTYPA U COJEPKAHUE JUCIUTLINHBI (MOLY.I5I)

Kon
3aHATHS

HaumeHnoBaHue pa3iesioB 1 TeM /BUJl 3aHATUS/

Cemecrp /
Kypc

Yacos

Komneren-
IR0

Jlureparypa

®opma
KOHTPOJISI

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

1.1

B3auMocBsI3b KOJUIOMTHOW XUMHU C XUMUYECKUMU
JUCLHUIUIMHAMH - (PU3UYECKOH, OpraHuYecKOM
xumuel. KomtongHas XuMus Kak oJlHa U3 OCHOB
XUMHUYECKOI TeXHONoruu. Poib KommongHoM
XMMHU B peIICHUH 3a7a4 HedTernepepaboTKu.
OCHOBHBIE 3TaIlbl Pa3BUTUS KOIJIOMIHON XUMMUHU.
Bxuian B pa3Butue Hayku pycckux yueHbix: ©.0.
Peticca, I1.I1. Beiimapna, I1.A. Pebunnepa, A.H.
Opymkuna, B.A. Kapruna, b.B. [lepsruna, E. /1.
ykuHa. /Tema/

YerHbIi ompoc.
Bompocsl o
paszneny.

1.2

M3ydeHne KoHCIEKTa JISKIUN U peKOMEHIyeMOn
nutepatypsl. [Toaroroska k 3auery. /Cp/

10

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

JI1.1J11.2
JI1.3J12.1
J12.2
3192

Bonpocs! o
paszeiry.

Paznea 2. Knaccudukanus u XxapakrepucTuka
AUCHIEPCHBIX CUCTEM




2.1 JucnepcHsle cucteMsl. JJucnepcHas ¢asa, 0 YceTHbIi onpoc.
JUCIEPCHOHHAs cpefa. JJucrepcHOCTh U yaeabHas OtyeTs! 10
TTOBEPXHOCTh AUCTICPCHOH (a3bl. nabopaTopHOi
Knaccudurkamnus TuCTIEpCHBIX CUCTEM MO: CTEIICHH pabore.
JucniepcHocTH (Tpy0o-, cpeaHe- u 3amura
BBICOKOJJMCIIEPCHBIE); arPEraTHOMY COCTOSHUIO 11a00paTOpHOI
(a3 u cpen; BUIY TUCTIEPCHOM (a3bl U paboTHI.
pa3MepHOCTH e€ JacTull (Tpex-, IBYX- U Bomnpocs! o
OZIHOMEpHBIE). Paznuune JUCHEpCHBIX CUCTEM TI0 paszeny. OTuer
XapakTepy YCTOWINBOCTH ¥ MHTCHCHBHOCTH o
MEXMOJIEKYJISIPHBIX B3aUMOACUCTBUN Ha nabopaTopHOH
MexX(a3HbIX TOBEPXHOCTAX. JInopuibHbIe 1 pabore.
nmro¢oOHbIe ucnepcHble cucteMsl. Komtonasr -
ocobast Tpymma JUCIepCHBIX cucteM. CBSI3HO- U
CBOOOJHOAHCIIEPCHBIE KOJIOUAHBIE CUCTEMBI.

PacTBOpBI BEICOKOMONEKYIISIPHBIX COETMHEHUI
(BMC) 1 moBepXHOCTHO-aKTHBHEIX BEIIECTB
(ITAB). KonnongHo-anciepcHbIe CHCTEMEI B
npupoze. Poib kKommon 0B B COBpeMEHHOM
TEXHOJIOTUH U IPOMBIIIIIEHHOCTH.

/Tema/

2.2 M3ydeHne KOHCIIEKTa JIGKIUN U pEKOMEHLyeMOn 10 OIIK-5.1-3 JI1.1 JI1.2 Bonpocs o

nutepatypsl. Iloaroroska k 3adery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pasaeny. OTuer
VK-3.4-3 J12.2 o
VK-8.4-3 3132 nabopaTopHOH
pabore.

Pa3znen 3. AncopOunsi kak NOBepXHOCTHOE
sIBJIEHHE




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). Ancopbuus 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

M3ydeHne KOHCIIEKTa JIEKIUN U pEeKOMEHIyeMOn
nutepatypsl. [Toarorosxa k 3auery. /Cp/

10

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

JI1.1 J11.2
JI1.3J12.1
J12.2
21022

Bonpocs! o
pasaeny. OTuer
o
nabopaTopHOH
pabore.

Pazneua 4. CBoiicTBa KOJUIOUIHBIX PACTBOPOB




4.1

MonekyaspHO-KUHETUYECKUE CBOUCTBA.
BpoynoBckoe nemxenue. Teopust DWHIITEHHA U
CmomyxoBckoro. CpeiHeKBapaTHIHOE CMEIIICHUE
gacTuiisl. Au¢y3ust BEICOKOAUCTIEPCHBIX
KoyutonaHbIX yactui. Kospduunent auddyszun.
ITepasiii 3akon @uka. CBs3b
CpEeIHEKBAIPATHIHOTO CMEIIECHHS YaCTHIIEI C
ko3 duimenToM auddysun (ypaBHeHUE
OiiHTeiiHa). OCMOTHYECKOE /1aBlICHUE.
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
YaCTHI[ M TEMIIEPATypHl. DIEKTPOBIUCKO3HBIN
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 anektpuueckuii cioit (3C) u
JIIEKTPOKHHETHIECKHE SBICHUS.
Camonpon3BOIbHOE BOSHUKHOBCHUE
9JIEKTPUIECKOTO 3apsiia Ha MIOBEPXHOCTH pa3Jieia
TBEepaoe Teno-pacTBop. [IpaBuno @asuca-I1anera.
O6pazosanue JI3C u ero crpoenue. Teopun
obpasoBanust [19C: I'enemronsna-Ileppena, ['yu-
Yenmena, [lItepna. [Torenuman quddy3sHoro cios.
DNeKTPOKMHETHIECKUH (13€Ta-ITOTCHIINA).
I'panuna ckonbxenus. CTpoeHUE KOJILIOMIHON
YaCTHLBI. DJIEKTPOKMHETHUECKHE SIBICHUSI.
Omneitel O.D. Peiicca. DnekrpoocMoc 1
anektpodopes. DnekTpodopeTnieckas
oABMKHOCTE. D ekt KBunke (moreHman
Teuenust). Dpdext JlopHa (MOTSHIIHAT
CeVIMEHTAINN).

3aBHCHMOCTD BEIIHMYMHEI ¥ 3HAKa 3apaaa
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

M3ydeHune KOHCIIEKTa JIEKIUN U pEKOMEHLyeMOn
nutepartypsl. [loaroroeka k 3auery. /Cp/

10

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

JI1.1 JI1.2
JI1.3J12.1
21022

Bomnpocs! o
pasaeny. OTuer
o
nabopaTopHOH
pabore.

Pazgea 5. MeToasl nosty4eHusi 4 0O4UCTKHA
KOJIJIOMIHBIX PACTBOPOB




5.1 Crnoco0Bb! MOMy4eHUS TUCIEPCHBIX CUCTEM. YceTHbIi onpoc.
Jucnepruposanue. CaMonpon3BOJILHOE OTueTs! 10
JUCTICPTUPOBAHUE THOPHUIHHBIX U nabopaTopHOH
HECaMOMPOU3BOIBHOE AUCIIEPTHPOBAHIE pabore.
mooOHBIX cucTeM. TepMoaTuHaMuKa MPOLIECCOB 3amura
nucneprupoBanusi. CriocoObl AUCTIEPTHPOBAHUS: nabopaTopHOU
pactmbuieHHe, H3MelbueHue, 6apOoTax. paboTHI.
JlucriepCuOHHBII METOA OTYYEHHS 301€H. Bomnpocs! o
H3mMenbueHue ¢ moMoLIbo KOJIIIOMTHOM pasaeny. OTuer
MeNBHHIBL. CIToco0 3JIEKTPUIECKOTo pacibUICHHS o
no bpenury. Ilonyuenue Meramindeckux nabopaTopHoii
opranososeil. Mcnonbp3oBaHue yabTpa3ByKa JUIs pabore.
JUCTIEPTUPOBAHUS.

KonneHcannoHHbIe METOBI TOTYISHHS
JUCTIepcHBIX cucteM. Konnencanusi.
Kpucrannuzanus. Jlecyonumarusi.
TepMoarHAMUKA CAaMOTPOU3BOIHHBIX MPOIIECCOB
KoHAeHcanuu. dusznyeckas KoHaeHcauus. Meton
3aMeHbl pacTBOPUTENSA. MeTobl XUMHUYECKOU
KOHJICHCALIMH: [TOIy4EHHE 30JI€H C ITOMOLbIO
peaKIfii BOCCTAaHOBJICHUS, OKHCIICHUS,
Ppa3ioxeHusl, ABOHOTO 0OMeHa, THIPOIIH3a.
[Tomyuenue 301eil METOIOM NENTU3ALIKY.
IIporueccr HEmoCpeICTBEHHOM U TOCPEACTBEHHOM
TIENTHA3AIUH.

OuncTKa KOJUIOUIHBIX PACTBOPOB € MOMOIIBIO
METOJIOB MeMOpaHHON TEXHOJIOTHU: 00paTHOTO
ocMoca, Tan3a, ynbTpauiIbTparny,
9IEeKTPOaUATN3A.

/Tema/

5.2 MeTob! IOTY4EHHUS U OYUCTKU KOJUTOMIHBIX OIIK-5.1-3 JIT.1J11.2 YcTHBIH onpoc
pactBopoB /JIex/ OIIK-5.2-3 JI1.3J12.1

YK-3.4-3 01032
VK-8.4-3

53 ITonmy4yeHre KOIJIOUAHBIX PACTBOPOB OIIK-5.1-3 JIT.1J11.2 OT4eTsl 110
OJeKTpUYECKHUE CBOICTBA U CTPOSHHE YACTHIL OIIK-5.1-Y JI1.3J12.1 nabopaTopHOH
30ei OIIK-5.1-B JI2.2713.1 pabore.
[TonmyueHue u uccneqoBaHUE CBOMCTB AIMYIBCHIA U OIIK-5.2-3 2152 3amura
nieH /J1a6/ OIIK-5.2-V J1a00paTopHO

OIIK-5.2-B paboTEL.
YK-3.4-3
YK-3.4-Y
VK-3.4-B
YK-8.4-3
YK-8.4-Y
VYK-8.4-B
5.4 M3ydeHne KOHCIIeKTa JISKIIUK U peKOMEHIyeMOn OIIK-5.1-3 JI1.1 JI1.2 Bonpocs! o
mutepatypsl. [loaroroBka k 3agery. /Cp/ OIIK-5.2-3 JI1.3J12.1 pasaeny. OTuer
YK-3.4-3 J12.2 o
YK-8.4-3 2132 J1a60paToOpHOH
pabore.

Pazpnen 6. YeroituuBocTh U KOAry IS UsI
JI0(OOHBIX 30J1eil




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 CTOMYMBOCTD U KOAryJIsnus JTH0GOOHBIX OIIK-5.1-3 JIT.1J11.2 YcTHbli onpoc
3omeii /JIex/ OIIK-5.2-3 JI1.3J12.1
YK-3.4-3 21022
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
TO(QOOHBIX 30Mei OIIK-5.1-B JI2.2J13.1 pabore.
OrnpeienieHre BEIMYNHBI TOBEPXHOCTHOTO OIIK-5.2-3 21032 3ammura
HaTshKeHHs pacTBopoB [1AB OIIK-5.2-Y nabopaTopHoi
/J1ab/ OIIK-5.2-B paboTEL.
YK-3.4-3
VYK-3.4-Yy
VK-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 21322 n1abopaTopHO
pabore.

Paznen 7. Ctpykrypoo0pa3oBanue B
KOJUIOHJAHBIX CHCTEMAaX




7.1 CB0OOIHO- U CBS3HOIUCIICPCHBIE CUCTEMBI. YceTHbIi onpoc.
Knaccudukanus cTpykTyp: IpOCTPaHCTBEHHBIC OT4eTsI 1Mo
(pBIXyBIe) M KOMITaKTHEIE. KoaryasimuoHHbIe nabopaTopHOH
cTpykTypsl. O6pa3oBanue auorens. OOpaTumsle pabore.
KOJUTOU/IBL. Y CIIOBHE AMHAMUYECKOTO PAaBHOBECHS 3amura
MEXIy Koaryisiiuei u nentusanueil. Biusaue Ha nabopaTopHOU
IIporece Tesie00pa3oBaHs: KOHIICHTPAITIH, paboTEL.
pa3mepa 1 (HOpMBI HAaCTHUI] AUCTIEPCHOH (ha3bl; Bomnpocs! o
TeMIlepaTypbl. BiusiHue MEXaHUYECKHX paszneny. OTyer
BozaeiicTuil. Peonekcus. Tukcorpornus. o
Cunepesuc. Habyxanune kceporeds. nabopaTopHoii
KoHIeHCcalmoHHO-KPHCTaUTH3AMOHHbIC pabore.
CTpYKTYpHL. /Tema/

7.2 CtpykTypooOpa3oBaHHe B KOJJIOMTHBIX OIIK-5.1-3 JI1.1J11.2 YcrHeIi onpoc
cucremax /JIex/ OIIK-5.2-3 JI1.3J12.1

VK-3.4-3 2132
YK-8.4-3
7.3 M3ydeHne KOHCIIEKTa JISKIIUK U peKOMEHIyeMOn OIIK-5.1-3 JIT.1J11.2 Bonpocs! o
nutepatypsl. [loaroroska k 3auery. /Cp/ OIIK-5.2-3 JI1.3J12.1 paznery. OTuer
YK-3.4-3 22 o
VK-8.4-3 2192 J1a00paTOpHOI
pabore.
Pazpnea 8. KosuioniHbie NOBEPXHOCTHO-
akTuBHbIe BemecTBa (ITIAB).

8.1 Pasmep u cTpoenue Monexyn komtounHbix I1TAB. YcrHbli onpoc.
Knaccudukanums xomtonaasix [TAB ¢ qudunbHBIM OT4eTsI 1Mo
CTPOCHHEM MOJIEKYJI [0 MOJIEKYTIAPHOMY nabopaTopHOH
CTPOCHUIO: HOHOTCHHBIC, HEHOHOTCHHBIE; pabore.
AQHUOHHBIC, KATHOHHBIC U aM()OJIUTHBIC 3amura
noHoreHHbie [TAB. TepmoanHamuka 00pa3oBaHuUs J1a00paTopHOM
TMO(MITFHBIX KOJUTONAHBIX cucTteM. OOpa3oBaHue paboTEL.
munent u3 monekyn [TIAB B pacTtBope. Bonpocsl o
Kpurnueckas KOHIEHTpAIHS pasznmery. OTyer
munemioodpazosanus (KKM). OcHOBHBIE METOABI 1o
onpenenenns KKM. Biusane KoHIEHTpanuu 71a60paTOpHOI
ITIAB Ha ctpoenue npsameix (Mak-bena) u pabore.
obpameHubiX (FapTiu-Pebunaepa) Mutes.

Comro0mm3aIust 1 CoMO0MIN3aTOpEL. Poib
rUIPOPOOHBIX B3aMMOJCHCTBUIL B
comobomm3anuu. I'uapopuIbLHO-THITOPHIBHBII
6ananc (I'JIb) monexyn ITAB. Moromiee nefictBre
1 OCHOBHBIE CTAJMH MPOLIECCa YIAICHUS KHPOBBIX
3arps3HeHuil. Moromue cpeacTsa.

CoBpeMeHHBIC HAIIPaBJICHUS MTPAKTHIECKOTO
UCIONB30BaHUs KoIouaHbIX ITAB: MunemnsapHslil
KaTaJK3; MOICIUPOBAHKUE OHOIOrHICCKUX
MeMOpaH; KUIAKHE KPHUCTAIUIBI; MALEIUIIPHBIC
SMYJIBCHH.

/Tema/

8.2 KonnouaHbie noBepXHOCTHO-aKTUBHBIE BELIECTBA OIIK-5.1-3 JI.1J11.2 VYerHbli onpoc
(ITAB). /JIex/ OIIK-5.2-3 JI1.3J12.1

VYK-3.4-3 3132
YK-8.4-3

83 M3ydeHune KOHCIIEKTa JIEKIUN U pEKOMEHIyeMOn OIIK-5.1-3 JIT.1J11.2

nutepartypsl. [loaroroeka k 3auery. /Cp/ OIIK-5.2-3 JI1.3J12.1
VYK-3.4-3 2.2
VK-8.4-3 3132

Paznen 9. PacTBopbl BLICOKOMOJIEKYJISIPHBIX
coequnennii (BMC)




9.1 BMC u ux xnaccudukanus. Ctpoeane BMC. 0 YceTHbIi onpoc.
Kondopmarus makpomoseky. Oo6mas OT4eTsl 110
xapakrepucTrika pactsopos BMC. nabopaTopHOi
Crnenundnueckue cBoiictBa pacTBopoB. Habyxanne pabore.
Makpomoiekyn BMC: orpanuyeHHOe U 3amura
HeorpaHmyeHHoe. CTeneHp HaOyXaHUsL. nabopaTopHOU
CrynneoOpa3oBanue. CBOWCTBA CTYIHEH. paboTHI.
Cunepesuc. benku kak MOIHINIEKTPOIUTEL Bomnpocs! o
Bnusaue pH cpenpl Ha cBoiicTBa pacTBOPOB paszneny. OTyer
OenkoB. M3031eKTprdecKas Touka Oenka. o
Paznenenue cmecu GEIKOB € IIOMOIIBIO nabopaTopHOH
anekrpodopesa. [enarypanus 6enkos. /Tema/ pabore.

9.2 PacTBOpBI BEICOKOMONEKYISIPHBIX COSAMHEHUH 1 OIIK-5.1-3 JIT.1J11.2 YerHblii onpoc
(BMC) /JIex/ OIIK-5.2-3 JI1.3J12.1

YK-3.4-3 0132
VK-8.4-3

93 Onpenenenue Bsi3kocT pactBopoB BMC meTonom 2 OIIK-5.1-3 JI.1J11.2 OTueTsl 0
KalnmuUISIPHOW BUCKO3UMETPUH OIIK-5.1-Y JI1.3J12.1 J1a00paTopHO
/J1ab/ OIIK-5.1-B J12.2J13.1 pabore.

OIIK-5.2-3 2122 3amura
OIIK-5.2-VY J1a00paTOpHOI
OIIK-5.2-B paboTEL.

YK-3.4-3

VYK-3.4-y

VK-3.4-B

VK-8.4-3

VK-8.4-YV

YK-8.4-B

9.4 M3ydeHne KOHCIIEKTa JISKIIUK U pEeKOMEHIyeMO 9 OIIK-5.1-3 JIT.1J11.2 Bonpocs! 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 21032 J1a00paTOpHOH
pabore.
Paznea 10. KonTposbhas padora

10.1 Brimonnenne KOHTpOIbHON paboThl /Tema/ 0

10.2 KontponbHast pabora /Kp3/ 10
Pazpnen 11. IlpomexkyTouHasi aTTecTALUS

11.1 3ayer /Tema/ 0

11.2 Ioxroroska x 3a4ery /3a4uét/ 3,75 JI1.1J11.2

JI1.3J12.1
J12.2J13.1
3132
11.3 Ipunsartue 3agera /MKP/ 0,25 YcrHBIN OTBET

o
YTBEPKIEHHBIM
ouseram,
chopMmyrpoBa
HHBIM C yIETOM
COZIepIKaHusI
y4aeOHOH
JUCIUTLTHHBI

5. OHEHOYHBIE MATEPHUAJIBI 1O JUCIHUIIJIMHE (MOAYJIIO)

®DOHJI OLICHOYHBIX CPEZCTB MpuBecH B [IpriokeHnH K pabodeii mporpaMme AUCIUILUTUHEI (CM. TOKYMEHT «OILIeHOYHBIE

MaTepHraJibl IO AUCHUIINHE ((KOJ'[J'[Oﬁ]IHaH XI/IMI/IH»).

6. YA4AEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIA)

6.1. Pexomenayemas Jureparypa




6.1.1. OcHoBHasl IMTepaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuecto/
ron Ha3BaHHE
3bC

JI1.1 | ®pannera H. H., Komnonanas xuMus : yaeOHOe mocooue CTtaBporions: 2227-8397,
Pomanenxko E. C,, CraBpononsek | http:/www.ip
Besruna 0. A., ui rbookshop.ru/
Bomnocosa E. B. rocynapctBeHH |47308.html

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

JI1.2 | Ponun B. B., ®duznyeckas ¥ KOJJIOWIHAS XUMUS : yueOHOe mocooue CTtaBporions: 978-5-9596-
I'opuakos 3. B., Craspononsck | 0938-2,
Opobern B. A. uit http://www.ip

rocymapctBeHH | rbookshop.ru/
BIif arpapHbrii [ 47377.html
YHUBEPCHUTET,

AI'PYC, 2013,

156 c.

JI1.3 |Tenmspman M.I., Komnongaast Xumust CII6.: Jlans, 978-5-8114-
Kosanesnu O.B., 2010, 332c. 0478-0, 1
KOctparos B.IT.

6.1.2. lonoIHUTEJILHAS JINTEPaTypa

Ne ABTODBI, COCTABUTENIN 3arnaBue WsparensctBo, | Konmnuectso/

rox Ha3BaHHE

OBC
JI2.1 |bpsaCcKmii b. S1. KomnmonnHast xumus : yaeOHOe mocodne CapaTtos: 978-5-4487-
Bysosckoe 0038-5,
o0pa3oBaHue, http://www.ip
2017, 104 c. rbookshop.ru/
66632.html

JI2.2 [Mapxkos B. @., Kommonmuas xumus. [Ipumeps! u 3amaun : yaeOHoe mocodue ExarepunOypr: |978-5-7996-
AnexceeBa T. A., Ypanbckuit 1435-5,
Bpycuunpina JI. A., benepanbubiit | http://www.ip
Mackaesa JI. H., YHUBEPCHUTET, rbookshop.ru/
Mapxkos B. @. OBC ACB, 69612 .html

2015, 188 c.
6.1.3. MeTtoauueckune pa3padoTku
Ne ABTODBI, COCTABUTENIN 3arnaBue WsnarenscrBo, | Konmnuectso/
rox Ha3BaHHE
OBC
JI3.1 |Jlorunos B.C., KomnonaHast XuMust : METOJI. yKa3. K j1a0. pabotam Ps3anb, 2014, , 1
Tperynos B.P., 24c.
IlyBanosa T.II.
6.2. Ilepeyenn pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"
D1 | DnekTpoHHO-OMOIMOTEYHAs cucTema «JlaHby», pexkxuM JocTyna — ¢ modoro kommeiotepa PIPTY 6e3 mapouns.
32 | DnextpoHHO-0MbOIMOTEUHas cuctema «[PRbooksy, pexum goctyna — ¢ moboro kommnetotepa PIPTY 6e3 napons, u3 cetu

HUHTCPHET 110 MapOJIto.

6.3 IlepeyeHb NPOrpaMMHOIo odecnevyeHns ¥ MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepe'{eﬂb JIMIECH3UOHHOI'O CB060}IHO pacnpocTpaHsieMoro nporpaMMHoOro oﬁecne'{elmﬂ, B TOM 4YHuCJIE

OTCYECCTBCHHOI'0 IPOM3BOACTBA

HaumenoBanue

Onucanue

OneparrionHas cuctema Windows

KOMMep‘{eCKaﬂ JIMICH3UA

Kaspersky Endpoint Security

Kommepueckas nuueH3us

Adobe Acrobat Reader

CoOoguoe I1O

LibreOffice

Csob6oanoe ITO




Microsoft Office | Kommepueckas nuueH3us

6.3.2 IlepeyeHb NH(POPMALUOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIJIUHBI (MO YJIS)

321 y4eOHO-aAMMHHUCTPATHBHBIA KOpITyC. y4eOHas ayauTOpusl IUIsl NPOBEICHHS 3aHATHI JIGKIIMOHHOIO M CEMHHApPCKOIo
1 TUIIA, TPYNINOBBIX W HWHAWBHU-AYyaJIbHBIX KOHcyHLTaHHﬁ, TCKYHICTO KOH-TPOJIA U HpOMG)KyTO‘IHOﬁ aTTecTaiuu 44 MECTa,
npoektop Optima EW775, »sxpaH, MapkepHas JOCKa, MECTO JUIT IIPEHOJABaTelNs, OCHAIIEHHOE KOMITBIOTEPOM,
KHJIKOCTHBI xpoma-Torpad Craiiep u MK ®dypre-cnekrpomerp PCM2202

326 y4ueOHO-aAMHUHUCTPATUBHBIA KOpIyc. ydeOHas J1abo-paTtopHsi, OCHALICHHAas J1abOpaTOpHBIM O0OPYIOBaHUEM,
MOMEIIeHHE IS XpaHeHust yaeoHoro ooopynosanus [Tanens LCD Philips,

MapKepHas 10cKa,

MECTO IS IpernoaaBa-Tens, ocHauleHHoe komnbiotepoM (Intel Core 15/4Gb), BbITsKHBIE HIKA]BHI,

2 quctiisitop J13-4-02 “OMO”, nabop 1ab0paTOpHON TOCYIbI JJI WHIUBHIYATbHONW pPabOThI, PEaKTUBBI, HEOOXOIMMBIC
JUTSL BBITTIOJTHEHUS padoT,

mxa¢ cymmneHbii SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananmuTrueckue ¢ moBEpKOH,

Becsl OHAUS TA 152 B koMIuIeKTE ¢ TUpel

328 yueOHO-aIMHHMCTpAaTHBHBEIN Kopmyc. 11 pabGoumx wmect (kom-mbfotepHbrii kmacc (Intel Core 15/4Gb)) c
3 BO3MOJKHOCTBIO TOAKIIOYEeHHs:T K ceTn «VHTepHeT» M obecredyeHneM JOCTy-Ila B JJIEKTPOHHYIO HH-(OpMAalMOHHO-
obpazoBarenbHylo cpeny PIPTY

8. METOAUNYECKHE MATEPHAJIBI 1O JUCIUIIVIMHE (MO YJIIO)

Meroandeckue yka3aHus IpUBeAeHBI B [IpuioskeHnu k pabodeit mporpaMme AUCIUTLTIHEL

OnepaTtop 340 000 "KomnaHus "TeHzop"

JOKYMEHT MOAMWUCAH SNEKTPOHHON NOAMMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Buktop 13.09.23 16:56 (MSK) MpocTas noanuch
3ABEAYHOLLNM BacunbeBuy, 3aBeaytowmii kadeaport XT

KA®E[IPbI

noanncAHO ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop 13.09.23 16:56 (MSK) MNpocTas noanucb
3ABELlYI0U_lVIMV BacunbeBuy, 3aBeaytowmii kadeapor XT

BbIMYCKAOLLIEMN

KA®EPbI

noannCcAHO ®reoy BO "PIPTY", PIPTY, Kopsuko Anekceit 14.09.23 09:49 (MSK) MpocTas noanucb
MPOPEKTOPOM IO YP BsyecnaBoBuY, MpopekTop Mno y4yebHoii paboTe




