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1. HEJIN ¥ 3AJTJAYU OCBOEHUSA TUCHUAIIVIMHBI (MO AVJIA, ITPAKTUKNA).

B THII IMTPAKTUKHN. CIT b 1 ®OPMA (®OPMbBD EE IMPOBEJTEHW A,
Ienblo TUCLMILIMHEL SBISIETCS 03HAKOMIIEHUE CTYJECHTOB C 3aKOHOMEPHOCTSAMU, IPUCYLIMMU BCEM PEaJIbHBIM TEIaM U
JUCIIEPCHBIM CUCTEMaM B IIPUPOJE U TEXHUKE, TAKUM KaK CYCIEH3UH, SIMYJIbCUH, IOPOLIKH, a3PO30JIU U T.A., C
0COOEHHOCTAMH IIPOILIECCOB, TPOUCXO/IAIINX Ha IIOBEPXHOCTH KOHTaKTa (a3.

OcHOBHOMH 3a/1a4eii Kypca SIBJISETCsI MOIrOTOBKA BICOKOKBATH(UIIMPOBAHHBIX CIEIIMATHCTOB XUMUUECKOM
MPOMBIIIJICHHOCTH, CIOCOOHBIX MTPOBOJUTH TEPMOJANHAMH-YECKUN H KHHETHYCCKHI aHATN3 XUMHYCCKHX MPOIECCOB,
YHCJICHHO OLIEHUBATh BEIH-YMHBI, XapaKTEPU3YIOIIHE ONpeie/IeHHbIE TIOBEPXHOCTHBIE SIBJICHHUS, a TAK)KE ONpeAe-JIsaTh
JTUCTIEPCHBIE CBOMCTBA BEIIECTB C IIEIIBI0 CO3/IaHMsI ONTUMAIIBHOM TEXHOJIOTHH UX OTYUYeHHS U IepepaboTKH.

2. MECTO JUCIUIIVIMHBI (MO AYJIsA, MTPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHusl K IpeIBAPUTEIbHOM IIOATOTOBKE 00y4aIOIIEToCs:

2.1.1 | O0mas xuMu4yecKkass TEXHOIOTHS

2.1.2 | OcHOBBI OMOTEXHOJIOIMH

2.1.3 | Oprannueckas XuMus

2.1.4 | ®usnueckas XUMHs

2.1.5 | OO01mas u HeopraHuYeCcKasi XUMHS

2.2 | AucuunjauHbl (MOAY/IU) U PAKTUKH, ISl KOTOPbIX OCBOEHHE IAHHOI JUCIUIIUHBI (MOYJIs1) HEOOXOAUMO KAK
npealiecTByOLIee:

2.2.1 | IInanupoBaHUe SKCIIEPUMEHTA U METOIbI ONITHUMHU3AIINY TAPaMETPOB TEXHOJIOTUYECKOTO Mpoliecca

2.2.2 | Cuctemsl ynpaBieHHs] XUMHUKO-TEXHOJIOTHYECKUMH MTPOLIeccaMu

2.2.3 | [Ipon3BoacTBeHHAs MpakTHKa: [IpenanmioMHas IpaKTuka

3. KOMIIETEHIIMA OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUIITAHBI
(MOJIYJISI, TPAKTUKH)

OIIK-1: Cnocoben u3yuaThb, aHAJIU3UPOBATH, HCITOJIB30BATh MEXaHU3MbI XUMNYECKUX pealclmﬁ, MNpoucxoasux B
TEXHOJOIrHYECKHUX MpoHecCax U OKPYKaKIeM MUPE, OCHOBBIBAAICh HAa 3HAHUAX O CTPOCHUM BelleCTBa, IIpUpoae
XHMHYECKOI CBSI3M U CBOiicTBaX Pa3JIMYHBIX KJIACCOB XUMHNYECKHUX 3JIEMEHTOB, coem«menm‘i, BelICCTB M MaTepUAJIOB

OIIK-1.4: 3naem ocnognvie 3aKOHbL U COOMHOWEHUS MEPMOOUHAMUKY NOBEPXHOCMHBIX AGILIEHUL, OCHOBHbLE CEOUCMBA OUCNEPCHBIX
cucmem, OCHOBHbLE MEMOObL UCCE008AHUSL NOBEPXHOCHHBIX AGLEHUL U OUCNEPCHBIX CUCTEM

Pe3yJ'II)TaTI>I o6yqu1/1;1: CTyﬂeHT 3HACT TCPMOAMHAMNYCCKUE COOTHOMICHUS JI1 MOBEPXHOCTHBIX SIBJICHUM U TMMOBEPXHOCTHOI'O CJIOs,
METOABI JUCIICPCHOHHOI'O aHaJIM3a 30J'I€I>1, Cy0HCH3PII>i u 3MleLCHﬁ, MCTOAbI U3YUCHUS DJICKTPUICCKUX CBOMCTB JUCIICPCHBIX
CUCTEM, METOABI UCCIICAOBAHHS ITOBEPXHOCTHBIX SIBJICHUH - CcMadynBaHudA, aaArc3uu, a)lcop6u1/m, KalmuJUIIpPHOCTH.

OIIK-1.8: Ymeem npoeooums pacuemvl ¢ UCNOIb308AHUEM OCHOBHBIX COOMHOULEHUL MEPMOOUHAMUKY NOBEPXHOCHHBIX AGIEHUL U
pacuembl OCHOBHBIX XAPAKMEPUCUK OUCHEPCHBIX CUCTHEM.

Pesynbrate! 00ydenns: CTyJeHT yMeeT pacCUUTHIBATE OCHOBHBIE TEPMOJAUHAMHIYECKUE ITapaMeTPhl TOBEPXHOCTHOTO CIOS U
yCTaHaBIHMBATh 3aBUCUMOCTh HMX OT TEMIIEPATYpBhl, yMEET ONPENENATh CTENEHb JUCTIEPCHOCTU U YIENbHYIO TIOBEPXHOCTh
JIFICTIEPCHBIX CHCTEM, TIPOBONTH PACUEeThl OBEPXHOCTHOTO HATSDKCHHUS M aJICOPOIINH, PACCUUTHIBATh YCTOHYMBOCTE JTHO(OOHBIX
JUCIIEPCHBIX cUcTeM, a Taxoke mapameTpsl KKM u I'JIb nnoduibHBIX CHCTEM, PaCCUUTHIBATD 3MEKTPOKHHETHIECKIH ITIOTEHIIAA
MOBEPXHOCTH.

OIIK-2: CniocoGeH HCIOIB30BaTh MaTeMaTHYeCKHe, pu3ndeckne, GU3HKO-XHUMIYecKHe, XHMIYeCKHe MEeTOIbI IJIsl pelleHus
3a7a4 NpogeccuoHaATbHOI 1esITeIbHOCTH

OIIK-2.14: Bradeem memooamu npogedenusi OUCNEPCHO20 AHANU3A, CUHMEe3d OUCNEPCHBIX CUCEM U OYEHKU UX YCMOUYUBOCHU

PC3yJ'IBTaTLI O6yq€HI/I$lZ CTy}IeHT BJIAACCT criocodoamu MOJIYYCHU U paspyHICHUA JUCTICPCHBIX CUCTEM, CCIMMCHTALITMOHHBIM U
ONTUYCCKUMU METOJaMU TUCTIEPCUOHHOI'O aHaJIn3a.

OIIK-2.15: Cnocoben npoeno3uposams onmuueckie, MOAeKyIAPHO-KUHemu4eckue, adcopoyuonnble, JneKmpudeckue, CmpyKmypHo-
MeXanHuyeckue C8oUCMea OUCTIEPCHBIX MAMEPUALOs U YAPAGISMb IMUMU CEOUCMEAMU 8 COBPEMEHHBIX MEXHOLOSUSX

PesynbraTel 00yuenus: CTyIeHT Ha OCHOBE TPUOOPETEHHBIX 3HAaHUI U HABBIKOB CIIOCOOEH aHAIM3UPOBATh U IPOTHO3UPOBATD
ONITHYECKHE CBOHCTBA JUCIIEPCHBIX CHCTEM (paccestHUe U TOTIIONICHUE CBETA), MOJICKYIIIPHO-KHHETHIECKHE (0CMOC,
CeIMMEHTAIHA), aACOPOIHIO M AIEKTPHUIECKU TOTCHITNAT, PEOJIOTHIECKIE CBOMCTBA M YIPABIATh YKa3aHHBIMU CBOMCTBAMH B
pEalbHBIX TEXHOJIIOTUYECKUX IIPoLieccax.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIIMHBI (MOAYJISI, IPAKTUKH)

Kox HaumeHoBaHue pa3/iesioB M TeM /BHJ 3aHATHUS/ Cemectp | YacoB ®opma
3aHATHS / Kypc KOHTPOJIS
1 Pazgen 1. O6yuenue
1.1 Onpenencune nuctuminabl "Kommonnnas xumus" /Tema/ 6 0
1.1.1 OCHOBHBbIE MOHATHSA U KJIaCCU(DUKAIUS TUCTIEPCHBIX CUCTEM. 3HAYCHHE 6 1 )
JVCIUIUIAHBI B U3y9CHUH NTPUPOTHBIX SBJICHUI. POb TOBEPXHOCTHBIX SIBICHUH
U TUCTICPCHBIX CUCTEM B IIPHPOAE U TexHUKe. /JIex/




ITonyuenue nucnepcHbIx cucteM. JlucneprupoBaHyue U KOHIEHCAUS - [1Ba
crocoba MOTy4eHHUs TUCIEPCHBIX CHCTEeM. MeXaHH4ecKoe JUCTIePrupOBaHHe.
Herrm3aum{ KakK MCTOJ XUMHUYCCKOIo OIUCIICPIrUPOBaHUSA. MCTOL[I)I q)HSH‘JCCKOﬁ
M XUMHUYECKOt KOHIOCHCAIMH. CreneHb MEPECHICHUS. TepMO,HI/IHaMI/I‘IeCKI/IC
COOTHOIIEHMA IIPpU TOMOTE€HHOM KOHACHCAIIUH. Kunernueckue 3aKOHOMCPHOCTH
[IPY TOMOT'CHHOM KOHJCHCALMH. YIIPaBIeHNIE JUCIIEPCHOCTHIO IIPH 00pa3oBaHuN
HOBOH (azsl. /JIex/

DK

1.1.3

INonyuenune aucnepcHsIx cucteM. /J1ab/

Ko,3x

1.1.4

Pacuer aucnepcHOCTH, yaensHOH moBepxHOCTH. /TIp/

K, Ok

1.1.5

BbInonHeHHe KOHTPOJIBHO-CEMECTPOBO# pabOThI, IIOArOTOBKA K J1a00paTopHOi
pabote. /Cp/

K, Ok

1.2

OcHOBHBIE TOBEPXHOCTHBIE SBICHNUS, UX Knaccuduxanus. /Tema/

1.2.1

OCHOBBI TOBEPXHOCTHBIX sIBIEHHH. J[Ba criocoba omucanus MOBEPXHOCTHOTO
CJI0SI: METOJI CJI0SI KOHEYHOM TOJIIIMHEI M MeTO1 M30bITKOB ['nb0ca. /Jlex/

Dk

122

IToBepXHOCTHOE HATSHKCHHE, Kak Mepa CBOOOJHOMN MOBEPXHOCTHOI
sHeprud. /Jlex/

Ok

1.2.3

Pacder mOBEepXHOCTHOTO HATSKEHHS, SHepruu [ mO6ca s TucTiepcHOM
CUCTEMBI. 3aBUCHUMOCTb ITOBEPXHOCTHOTO HATSHKEHUS KUAKOCTEH OT
temmeparypsl. /TIp/

K. Dk

1.3

AncopOiust Kak MoBepxXHOCTHOE siBiieHue. /Tema/

1.3.1

AncopOuys Ha rpaHuUIe XUAKOCTh-ra3. COOTHOLICHHE MEX]y HOBEPXHOCTHOMN
SHepruelt (MOBEpXHOCTHEIM HAaTsDKEHHEM) | aficopOuneil. dyHmaMeHTanbsHoe
ancopbrmonHoe ypaBHeHue [n60ca u ero npumenenue. /JIex/

Dk, K

132

Mertos! ompeieieHns] MOBEPXHOCTHOTO HATSHKEHMS U afcopommu. /JIex/

Dk, K

1.3.3

AncopOrust Ha TpaHuIle KUIKOCTh-ra3 /J1ab/

Ko, Ok

134

Pacder moBepXHOCTHOW aKTUBHOCTH, H30BITOUHON aICOPOLIUH 110 YPaBHEHUIO
I'u66c¢a. /Mlp/

K, Ok

1.3.5

BbIonHeHHe KOHTPOIBHO-CEMECTPOBOI pabOTHI, TIOArOTOBKA K 1a00paToOpHOi
pabote. /Cp/

9k, K

1.4

AncopOrust Ha TBEPBIX MOBepXHOCTAX. /Tema/

1.4.1

[opucTeie ancopOEHTHI, pacdeT CTPYKTYPHOH KPUBOH KaITMILTIPHON
KoHAeHcanuu. KanmuisapHsle SBIE€HNUS, KpUBH3HA MOBEPXHOCTH. /JIex/

K, Ok

142

ACOpOIOHHBIE MPOIIECCH B IPOMBIIIICHHOCTH | B mipupose. Teopus
MOJMMOJICKYJIsIpHO# ancopbimu BOT. /Jlex/

6]

1.4.3

AncopO1ust Ha TpaHuIle TBEPAOE TENO- KHUIAKOCTh /J1ab/

Ko, Dk

144

BrinonHeHre KOHTPOJIBHO-ceMeCTpoBoii padotsr. /Cp/

K, Ok

1.5

AncopOrrionHsie papHoBecus. /Tema/

1.5.1

IIpupona agcopObumonnbix cui. Kpurepun paznuuus GU3HuecKon 1 XUMAYECKOI
ancopouumu. Mzotepmsl ancopoiuu ['enpu, Opeitnmmxa. Teopust
MOHOMOJICKYJISIpHOM ajicoponmu Jlenrmiopa. OnpeneneHue yaeapHon
MIOBEPXHOCTH aacopOenTa. /Jlex/
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K, Ok

152

Knaccugukarus BemecTs o noBepXHOCTHON aKTUBHOCTH, afcopOuus [1AB,
Onpenenenue pazmepoB MoJieky. /JIek/

K, Dk

1.53

Ucnonr3oBanue ypaBuenni [lnmkosckoro, Jlenrmropa, @peltnannxa qis
OIIpeeeH s N30TepMbI ancopOrn. PacueT mpexensHOi ancopOImm, pa3Mepos
monekyn ITAB. /TIp/

K,9x

1.54

BrinonHeHne KOHTPOIBHO-CEMECTPOBOM paboThl. /Cp/

K, Ok

1.6

CmauuBanue u aaresus. /Tema/

1.6.1

PaBHOBecust Ha Tpex¢a3sHoil rpanurie YpasHenue IOura. JInodunsHOCTs U
1o oOHOCTB oBepxHOCcTel. [Iprpoaa crin B3anMoIeHCTBYS IPH CMaylBaHUH.
Pacrekanne xxunkocteid. KoagdurmenT pacrexkanust. /Jlek/

Dk

1.6.2

3HauCHUE a[re3uH KUAKOCTH U CMAuYMBaHUS B IPOMBIIIIEHHOCTH. DoTanus.
W3meneHne ruipouiIbHOCTH B THAPOGOOHOCTH NOBepXHOCTEH. /JIek/

6)

1.6.3

Pacuer cmaunBaHus, paboT aaresun u koresuu. Y pasHenue FOura-/rompe. /TIp/

K, Dk

1.6.4

BrImonHeHne KOHTPOIBHO-CEMECTPOBOM paboThl. /Cp/

6]

1.7

MonekynapHO-KHHETHYECKIE CBOHCTBA MUCIEPCHBIX cucTeM. /Tema/

1.7.1

OcMotuueckue siBiIeHUS, Auddy3us, OpoyHOBCKOe IBIDKeHHUE. /JIek/

K, Ok

1.7.2

CenumenTtanronHoe paBHoBecue. CelMMEHTAIlMOHHBIN aHanu3. Pacuer
pa3mepoB yactull. KpuBble pacripeneneHus YacTHIL 10 pa3Mepam, pacuer U
aHanms. /JIex/

AN | N N &
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K, Ok




1.7.3

CenrMeHTalMOHHBINA aHaNN3 cycniensuii /J1ab/

Ko, Ok

1.7.4

Pacuer xoadduinenta auddy3un, CpeHero CABUTa, OCMOTHYECKOTO AaBICHHUS.
Pacyer ckopocTeil ocakAeHNS YaCTUIl B I'PAaBUTAIIMOHHOM M LIEHTPOOEKHOM
noxsix. /TIp/

K, Dk

1.7.5

BrimonHeHe KOHTPOIBHO-CEMECTPOBOH pabOTHI, MOATOTOBKA K TaO0paTOpHOU

pabote. /Cp/

K, Ok

1.8

Onruueckue cBOWCTBA AUCTIEPCHBIX cucteM. /Tema/

1.8.1

PaccesiHue cBeta B qucnepcHBIX cucteMax. Y paBHeHue Penes. onpenene-Hue
pa3MepoB yacTHIl B 30J151X. IlormomieHue ceera B AUCIEPCHBIX CUCTEMaX. 3aKOH
byrepa-Jlam6epra—bepa. /Jlex/

K, Dk

1.8.2

Onrtuyueckre METOIbI aHATIHM3a AUCTIEPCHBIX cucTeM. TypOuanmerpus.
Hedenomerpus. Onrudeckas Mukpockonust. CTaTHIeCKOe U JHHAMHYECKOE
cBeropaccesiHue. /Jlex/

K, Ok

1.8.3

OmnpeneneHue pa3MepoB YacTUIl B 30J1€¢ TYPOUAUMETPUICCKIM MeTonoM /J1ad/

Ko, Ok

1.84

BrinonHenne KOHTPOIbHO-CEMECTPOBOM paboThl, MOArOTOBKA K 1JaOOpaTOPHOIA
pabote. /Cp/

K, Ok

1.9

DJeKTpUIecKre CBOMCTBA ANUCTIEPCHBIX cucTeM. /Tema/

1.9.1

Wonnas ancopOuns. MexaHH3M BO3HUKHOBCHUS TBOHHOTO AJICKTPHICCKOTO CIIOS
(I2C). Cas3b 5HEPTUU | AIIEKTPUIECKOTO psijia. Y paBHeHUe Jlummmana.
AncopOroHHas CIOCOOHOCTH HOHOB. /JIek/

K, Ok

192

Teopuu crpoenus A2C u pa3BUTHE NIPEICTABICHUN O HEM.
Xapakrepuctuueckas tomuuaa J19C u BIusHEE Ha He€ pa3iIMIHBIX (PAaKTOPOB.
DNEeKTPOKMHETHUYECKUN U MONHBINA noTeHnuansl. Ilepesapsaaka

noBepxHocTH. /JIex/

K, Ok

193

Onexrpodopes /J1ad/

Ko, Ok

1.94

BrinonHeHne KOHTPOIBHO-CEMECTPOBOH pabOThI, MOATOTOBKA K Ta00OPaTOPHOH
pabore. /Cp/

K, Dk

1.10

CrpoeHne MHIEIUTBL. DIEKTPOKUHETHYeCKre aBieHus. /Tema/

(=]

1.10.1

IIpsiMbie 1 0OpaTHBIC ANEKTPOKUHETHIECKHE SIBICHU. DIeKTpodopes U
anekTpoocMoc. [ToTeHIIna TeUeHHS U MOTSHITAN cequMeHTanuu. /JIex/

[\

K, Ok

1.10.2

Pacuer n3era-moTeHmana mo ckopoctsM 3ekTpodopesa u anekrpoocmoca. /IIp/

K, Ok

1.10.3

BrImonHeHne KOHTPOIBHO-CEMECTPOBOM paboThl. /Cp/

K, Ok

1.11

YcToHanBOCTh TUCTIEpCHBIX cucteM. /Tema/

1.11.1

JIBa BU/1a yCTOMYMBOCTHU: CEIMMEHTAIMOHHAA U arperatuBHas. Koarymsmus kak
Ppe3yJbTaT MOTEPH arperaTUBHON yCTOWYMBOCTHU. J[Ba Bua 3aBepILICHHS
KoaryJsinuu: pasaeneHue ¢a3 u cTpykrypoodpaszoBanue. Koarymsuus
anekrponutamu. Teopun koaryasiuu. OCHOBBI TEOPUU KOATYIISLIUH
anextponutamu JJIDO. [MoreHunanbHble KpUBbIE B3aUMOICHCTBHS YaCTHII.
Mexanusm BiausHus 31eKTpoauToB. [lopor koarymsanuu. Ilpasuno Hynsne-
Tapnu. KoHIeHTpallMoHHAst U HeATpanu3alMoHHast Koaryssus. /JIex/

AN N &N &
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K, Ok

1.11.2

dakTOpB! arperaTHBHON YCTOHYMBOCTH AMUCIIEPCHBIX cHcTeM. OCOOBIE SIBICHUS
IIpY KOarynsauuy. SIBIeHus: HepaBUIbHBIX PsiioB. CHHEPIU3M U aHTarOHU3M
a5eKTpoauToB. BeicTpas n MeanenHas koaryasus. /JIex/

K, Ok

1.11.3

Koarynsamnus 1ucnepcHbIX cucTeM eKTpoauTamu. /J1ab/

Ko, Ok

1.11.4

BrmonHeHe KOHTPOIBHO-CEMECTPOBOH pabOTHI, MOATOTOBKA K TaOOpaTOPHOH
pabote. /Cp/

K, Dk

1.12

JInodpunsHbIe U THO(GOOHBIE AUCTIEPCHBIE cUCTeMBI. /Tema/

1.12.1

Kpurepuii nuoduisHocTH cucteM 1o Peounaepy. ['nnpodunbHo-1rodrnbHbIH
oananc (IJIB). /Jlex/

K, Ok

1.12.2

Knaccudukarus [TAB. Murnenmnoo6pasyromnue BemecTsa. Kpuruaeckas
KOHIICHTpPAIUS MUTEIUIO00pa30BaHUsI, METO/IBI €€ onpeneneHus. [IpakTuaeckoe
3HAYCHHE MULCIUIIPHBIX cucTeM. COMOOMIN3aIKs 1 MOOIIEe IeHCTBUE

IIAB. /Jlex/

K, Ok

1.12.3

OmpeneneHne KPUTHYECKOH KOHIICHTPAIIMN MUIIeII000pa3zoBanus /J1a6/

Ko, Ok

1.12.4

BrInonHeHre KOHTPOIBHO-CEMECTPOBOM padoThl. /Cp/

K, Ok

1.13

CTpyKTypHO-MEXaHWYECKHE CBOMCTBA AUCTIIEPCHBIX cucTeM. /Tema/

1.13.1

CTpykTypooOpa3oBaHKe B JUCTICPCHBIX CHCTEMAaX. BUIBI CTPYKTYp.
KoarynsiiuoHHbIe ¥ KOHJCHCAMOHHO-KPUCTAIUTU3ALOHHBIC CTPYKTYPBIL.
Toueunsie n pa3oBble KOHTAKTHL. BiusHue pazinnyHbIX (paKTOPOB HAa CTPYKTYPY.
Tukcorponus u cunepesuc. ['enu u crynau. /JIex/

AN N &N &

N S| | &~

K, Ok

1.13.2

BeinonHeHHe KOHTPOJIBHO-ceMeCTpoBoii padoTsr. /Cp/

K, Ok




1.14 Peonoruueckue cBoiicTBa AuctepcHbIX cucteM. /Tema/ 6 0
1.14.1 |IlomHas peonoruueckas KpuBas, IOCTpoeHHE U aHaIH3. OnpeneneHue npeaena 6 2 Ok
TeKy4ecTH MeTo/bl ¥ IPUOOPHI ISl U3y4EHHS PEOJIOTHYECKUX CBOMCTB
JUCTIEPCHBIX cucTeM. /JIek/
1.14.2  [Pacder OCHOBHBIX PEOJIOTHYECKUX XAPAKTEPUCTU AUCIIEPCHBIX CUCTEM. 6 2 K, Ok
IMocTpoenue u aHanM3 MOJIHOH peosnorudeckoit kpusoit. /TIp/
1.14.3 | BeimomHeHHe KOHTPOIBHO-cEMeCTPOBOH pabotsl. /Cp/ 6 4 K, Ok
1.15 DU3NKO-XUMHYIECKUE CBOHCTBA OCHOBHBIX AUCTIEPCHBIX cucTeM. /Tema/ 6 0
1.15.1 | Cucremsl C KUIKOH JUCIEPCUOHHON Cpefol. 301U U CYCIEH3UHU, UX 6 2 Ok
nonuaucnepcHocTs. Ctabuam3anus CycleH3ui B BOAHBIX U OPraHU4eCcKHX
cpenax. Ocax/IeHIE C TIOMOIIBIO KOATyJITHTOB, (IIOKYIsTHTOB, [TAB.
3aKOHOMEPHOCTH BOJJOOYHCTKH BOJOIIOJTOTOBKH C UCIIOIB30BAHUEM
MIOTUAIEKTPOIUTOB. /JIek/
1.15.2 | BeimoiHeHue KOHTPOIBHO-CEMeCTpOBOM padboThl. /Cp/ 6 3 K, Ok
1.16 Omynbsend, ux knaccudukarnus. /Tema/ 6
1.16.1 | Ompenenenue Tuna sMynbeuit. CTabumu3anus U pa3pyieHue 3MYIbCHil. 6 2 Ok
OG6panienue §a3 B sMynbeHsx. AMCIEpCHOHHBIN aHAIN3 SMYJIBCHI METOAOM
ONITHYECKOW MUKPOCKOTHH. /JIex/
1.16.2 | BeimonmHeHHe KOHTPOIBHO-ceMeCTpoBOi padoTsr. /Cp/ 6 3 K, Ok
2 Paznen 2. [IpomekyrouHasi aTrecTamus
2.1 Oxk3ameH /Tema/ 6 0
2.1.1 ITonroToBka Kk 3k3aMeHy /IK3aMeH/ 6 35.65 Dk
2.1.2 KonTtaktHas padota c IITIC /KoPa/ 6 0.35 Ok

Ipumeuanne. ®opmbl KoHTpOIIs: DK — 3k3aMeH, K- koHTposbHas pabota, Ko- koHTpossHBIil onpoc, C3- cemecTpoBoe 3ananue, 3-3auer, OIl-
OTYET I10 TIPAKTHKE.

5. ®OHJ OIIEHOYHBIX CPEJICTB

OrneHOYHBIE CpEACTBa IUIAHMPYEMBIX pE3ylIbTaToB o0OydeHHs IpeAacTaBleHbl B Buae (oHIOB omeHouHbIX cpeacts (POC),
pa3paboOTaHHBIX B COOTBETCTBHM C JIOKAIBHBIM HOPMAaTHUBHBIM akToM yHHBepcuTera. @®OC Moxer OBITh TNPEACTaBICH B
IMpunoxerun k pabouei mporpamMme.

O1neHOYHBIE CPEICTBA IUTAHUPYEMBIX PE3YIBTaTOB 00YUIECHHUS IPEICTaBICHBI B BUe (HOHIOB OlleHOYHBIX cpeacT (POC),
pa3paboTaHHBIX B COOTBETCTBHH C JIOKAJIbHBIM HOPMAaTUBHBIM akToM yHuBepcutera. POC no apucuuruinie «Duzndeckas u
kosutonaHas xumus» npeacrasied B [IPMJIOXEHMU k paGouyeii nporpamme.

BOHpOCLI JUTSL IOATOTOBKHU K OK3aMCHY:

o=

TIOBEPXHOC

PN

©

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

[TonsiTHE O AWCIEPCHOCTH, MUCIEPCHBIX CHCTEMaX M MOBEPXHOCTHBIX SIBIECHMAX. Kitaccnukamust TUCIePCHBIX CHCTEM.
XapakTepHble 0COOCHHOCTH IHUCHEPCHBIX cucTeM. Llens u 3agaun usydenns auc-rmminHsl [IJIC.
IToBepxHOCTHBIE SIBICHUS U UX Kiaccuukanus. [IoBepXHOCTHOE HATSKEHHE U TTOBEPXHOCTHAS SHEPIHUs.
TepMoanHaMKKa MOBEPXHOCTHBIX SIBICHUN. XapaKTepUCTHKA MEX(a3HOH MO-BEpXHOCTH. [IBa METO/a OLICHKH
THOTO CJIOSL.

OHepreTudeckue mapaMeTpsl MOBEPXHOCTH, UX 3aBUCHUMOCTH OT TEMIIEPaTypHI.

Ob6mas xapakTepucTuka agcopouuu. AdcomoTtHas (A) u ru6ocosckas (I) ag-copOuumu.

AncopOrionHOe ypaBHeHHe [100ca, ero BHIBOA.

IToBepxHOCTHAs aKTUBHOCTH. Kitaccuukanms BeImecTB 10 MOBEPXHOCTHOM ak-TUBHOCTH. IIpaBuno [droxmo-Tpayoe.
O6mas xapaktepuctuka [1AB, ux xiaccudukanus ¥ npuMeHeHue.

Crpoenue ancopOunoHHbIX cioes. [IpenensHast agcopoumst. OnpeneneHne pa3MepoB MOJIEKYII.

SIBnenus cmaunBaHuA. PaBHOBecme Ha TpéxdasHoil rpanune. YpasHeHue FOHra.

W36upaTtensHOe cMauMBaHUE U MIEPOXOBATOCTH MOBEPXHOCTH.

Anresus u xoresus. YpasHenue FOnra-/lrompe.

Moandukanus MOBEpXHOCTH OBEPXHOCTHO-aKTHBHEIMH BemecTBaMu. [IpaBuio Pebunzaepa.

Pactexanue. 3Hauenue cMaunBanus. daoranus.

Kanunnsipueie sinenus. KanuiusipHoe naBiieHre M KpUBHU3HA NOBEPXHOCTU. Y paBHeHue Jlamaca.

Kanunnsaproe nogusatre. ®@opmyna JKropena. MeToabl onpeseneHus MOBEPXHO-CTHOTO HATSKEHMS.
JlucnepcHOCTh M peakIoHHAs CIIOCOOHOCTH BemecTB. YpaBHeHHe TomcoHa-KensBrHA.

O06pa3oBaHue AUCIEPCHBIX CUCTEM METOAOM AucteprupoBanus. Dddekr Pebun-gepa.

I'omoreHHas u rereporeHHas KoHAeHcalys. TepMOAMHAMUYECKHE COOTHOLIEHUS] MPU FOMOT€HHOW KOHAEHCAIMH.
Kunernueckne 3aKOHOMEPHOCTH IPH TOMOTEHHOHW KOH/ICHCAITHH.

ArncopOionHsle  paBHOBecus. Paznmmums ¢usndeckoit n xuMmdeckoit agcopbrmu. ITpupona axcopOIMOHHBIX CHIL.
VYpaBuenus aacop6uuu I'enpu n Opeiinanuxa.

Teopuss MOHOMOJIEKYIISIpHOH ajcopOuuu JIeHrMropa.

[MomamonekynsipHas ancopOuus. YpaBHenune Teopuu BOT.




26. Ancopbuust Ha TOpUCTBIX aacopOenTtax. KamumnsapHas xonaeHcarusa. Pacuer cTpyKkTypHON KpHBOH afcopOeHTa.

27. AncopOiusi Ha MUKPOIIOPUCTHIX afacopbenTtax. Teopust oobemMHOro 3anonHenus mukponop (TO3M) JlyounuHa.
28. DJeKTPUUYECKUE CBOWCTBA TUCIICPCHBIX CUCTEM. BO3HWKHOBEHUE MBOWHOTO 3MeK-Tprdeckoro cios (JI3C).
AncopOruoHHast CHOCOOHOCTH HOHOB.

29. CBsI3b MOBEPXHOCTHON DHEPTHH C DJIEKTPHUYECKUM 3apsiioM. YpaBHeHHe Jlunmmana.

30. Teopuu crpoenus [I9C. Teopun ['enbmronbia, I'yu-Hammnena, [tepna. Ctpoe-Hue MHUIICIUIBL.

31. Ypasuenune bonbsumana-Ilyaccona. Xapakrepucruueckas tonmauHa I9C.

32. BausHue pa3nuuHbIX (AKTOPOB HA 3MEKTPOKMHETUYECKHH IMOTeHNMal. BiausHIe KOHIIEHTpalul U MPUPOJIBI
JNEKTPOJINTA.

33. Ipsimeie 1 oOpaTHEIE 31eKkTpokuHeTHYecKkue sBiaeHns (OKS). [Ipaktndeckoe 3HaueHne DKS.

34. VYpaBHEeHUS A pacuéTa 3IEKTPOKHHETHIECKOrO MOTEHIHAIA 0 CKOPOCTSIM 3IEKTpodopesa U IEKTPoocMoca.
35. MornexynspHO-KMHETHYECKHE CBOMCTBA AUCHEPCHBIX cucTeM (ocMoc, Tuddy3us, OpOyHOBCKOE BH)KEHUE).

36. JlvcniepcHOHHBII aHanM3 CyCHEeH3Ul CeAMMEHTALMOHHBIM METOOM.

37. OnTHueckre CBOMCTBA JUCIEPCHBIX CUCTEM. YpaBHeHUe Penes, ero ananms.

38. OmnpeneneHue pa3MepoB YacTUI] B AUCTIEPCHBIX cucTeMax. ONTHYeCKHe METO/bI aHAIU3A.

39. YCeToiUMBOCTE ICHEPCHBIX cUcTeM. [IBa Buaa ycroiumBocTH. JInodunbHble U THO(QOOHBIE CHCTEMBI.

40. Murnemsapasle pactBopbl [IAB kak nroduinsHble cucteMbl. Kputrdeckas KoH-IIeHTpanus Muneioodpasosaans (KKM).
Comrobmmu3anus.

41. YcroitunBocth MM0GoOHBIX cucteM. [lonarue koaryssiuuu. @akTopsl CTAOMIU3ALMU AUCHEPCHBIX CHCTEM.

42. Koarynsuust AuCEpCHBIX CUCTEM ANIEKTPOIUTAMU. DMIHUPUYECKUE TPaBUIa KOA-TYISALNH.

43. Teopus xoarysmsuu JJIDO. [ToreHunanbHble KpUBbIE B3aUMOICHCTBUS YaCTHUII.

44. BeicTpast u MemneHHas koarynanus. Ilopor koarymsmuu.

45. MexaHu3Mbl BIUSHUSA 3JIEKTPOJIUTOB Ha Koaryasuuio. KoHueHTpalonHas u HelTpanu3aloHHas KOaryssmus.
46. Oco0bIe SIBICHUS NPU KOoaryisnuu. Koarymsamus cMechio 3JIeKTPOJIHTOB.

47. CtpykTypooOpa3oBaHie B AUCHEpCHBIX cucTteMax. CuHepesnuc. Tukcorponus. Peonornieckue cBoiicTBa AUCTIEPCHBIX
CHCTEM.

48. XapakTepucTUKa AUCIEPCHBIX CUCTEM. DMYIIBCHH.

49. Cycnensus, 3014, neHsl. CHCTEMBI ¢ TBEPAOH TUCIEPCUOHHON Cpenoi.

6. YAEBHO-METO/JUYECKOE U TH®OPMAIIMOHHOE OBECIHIEYEHHE JUCIIUIIJIMHBI (MO YJIA,
ITPAKTUKH)

6.1. Pexomenayemasi iuTeparypa

ABTOpBI, COCTaBUTEIH 3arnaBue WzparenscTBO, TOA. DNEeKTPOHHBIN aapec
JI.1  [3umon A. 1., KomronaHas XuMust: yaeOHUK M.: Xumus, 1995
Jlemenko H. ©.
J1.2 | ®ponos 0. T, JlaGopaTopHBIe PabOTHI U 3a1a9H 10 KOJUIOUITHON Mocksa: Xumus,
I'ponckuii A. C. XUMHU: yueb. mocobue 1986
JI.3 | bapanosa B. U. PacueTsl 1 3a1a4¥ 110 KOJIJIOUTHOW XUMHH: y4e0. M.: Beicmi. mik.,
mocobune 1989
J1.4 |Ilykun E. ., [leprioB | Komtomanas xumus: y4ael. IS CTY BY30B M.: Beici. nik.,
A. B., Amenuna E. A. 2006
JI.5 | Mansnuesa X. H., TeopeTnueckoe 1 MPaKTUYECKOE PYKOBOICTBO IO Bonrorpan:
Hosaxkos U. A. nuciuruinHe «[[oBepXHOCTHBIC SIBICHUS U BonrI' TV, 2017
JTUCTIEPCHBIE CUCTEMBD): y4e0. mocoone
J.6  |Tempdpman M. U., KomnonmHas xumust: yaeOHUK Cankr-IlerepOypr: | https://e.lanbook.com/bo
Koganeruu O. B., Jlans, 2020 0ok/145851?
IOctparos B. I1. category=3863

6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOW ceTu ""UnTepHeT"

31 | Onnaita kypc "Komnounmnast xumus" B SUMOC Boarl TV, https://eos2.vstu.ru/course/view.php?id=1437

6.3 IlepeueHnb MPOrpaMMHOTO o0ecedeHUst

6.3.1.1 | CAO "Moodle" - cuctema AUCTAHIIMOHHOTO O0YYEHUS

6.3.1.2 | OneparonHas cucrema Windows

6.3.1.3 | Adobe Acrobat Reader DC - 6ecrmatHoe penrenue st mpocMotpa daitnos PDF

6.4 Ilepeuenb HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM H 3JIeKTPOHHBIX 0nOanoTednsIx cucrem (IBC)

6.3.2.1 | bubnuoreka (HTB), http://library.vstu.ru/sci-nci

6.3.2.2 | DnekTpoHHast HHPOPMALMOHHO-00pa3oBaTeNbHasl Cpelia YHUBEpCUTETa, http://eos2.vstu.ru

6.3.2.3 | OBC "JIans", https://e.lanbook.com/

6.3.2.4 | OBbC "Book.ru", https://www.book.ru/

6.3.2.5 | Tabimna Menneneesa,https:// www.ptable.com

6.3.2.6 | Caiit o xumuun XuMuK.ru (cnipaBodHbie MaTepHaibl, GOpyM, TEOPHSI, OHJIAWH CEPBHUCHI IO CBOMCTBAM XMMHUYICCKUX
BEIIECTB U dJIEMEHTOB), https://xumuk.ru




7. MATEPHAJIBHO-TEXHUHYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,
IMPAKTHUKH) /OBOPYJTOBAHHWUE

7.1 | MynsruMennitHas yaeOHas ayAUTOPHS JUTS IPOBEICHUS 3aHATHH JICKIIMOHHOTO M CEMHHAPCKOTO THIA, TPYIIIOBBIX U
UHIUBUIYaTbHBIX KOHCYIBTALUH, TEKYIIETr0 KOHTPOIIS U IPOMEXYTOUHOH arTectanuu. / Y4ueOHas qocKa, yueOHast MeOels,
HUHTEPaKTHBHAs TpUOyHA, BUIECONPOEKTOP.

7.2 | JJabopaTopust KOJUIOMIHON XUMUH. /YuebHas Mebenb, 1abopaTopHoe 000pyI0BaHHE U KOMITBIOTEpPHAsI TEXHHUKA C
IIPOTPaMMHBIM 00€CTICUCHUEM JUIS IIPOBEICHUS TA0OPaTOPHBIX padoT.

7.3 | Aynutopust 1i1si caMOCTOATENBHON paboThl 0Oy4aromumxcs. / YdueOHas MeOesb, KOMITBIOTEpHast TEXHUKA, C BO3MOXKHOCTEIO
MOKITFOUEHUS K ceTr "MHTepHeT" 1 00ecTiedeHneM JIOCTyIa B dJICKTPOHHYIO HH(POPMAITHOHHO-00pa30BaTEILHYIO CPEy
YHUBEpcUTeTa (YUTATBHBINA 3a)1 HH(OPMAIIMOHHO-ONOIMOTEYHOTO ICHTPA)

8. METOANYECKHUE YKA3ZAHUSA VIS OBYHAIOIIIUXCS IO OCBOEHUIO TUCIUITVIMHBI (MO YJIA,
MMPAKTHUKW)

Opranuzanusi 00pa30BaTeIBHOrO MPOoLIecca M0 JAHHON JUCIHUIUIMHE PErJaMEeHTUPYETCsl YYCOHBIM INIAHOM U PACIHCaHUCM
y4eOHBIX 3aHaTHiA. [Ipn GopMHUpoBaHUH CBOCH MHIMBUIYAIEHOW 00pa30BaTEIFHON TPACKTOPHH 00YJaIOIINiicsS IMeeT IIpaBo Ha
nepe3aver AUCIUIUINHEI (TIepeaTTeCcTalliy ee YacTh), €CJIM OHa OblJIa OCBOCHA B MPOIECCe MPEAISCTBYIONIETO O0YIEHMSI.
ITepe3auér (mepearTecTanyiy ee 4acTh) OCBOOOXKIaeT 00yJaronIerocsi OT HeOOXOAMMOCTH MIOBTOPHOTO OCBOCHHUS AUCIUTLIIHBI
(TIOJTHOCTBIO MJIM YaCTUYHO).

Y4eOHBIH Mporecc Mpy MPenoAaBaHU! Kypca OCHOBBIBACTCS Ha MCIIOIB30BaHUN TPAJHIMOHHBIX, MHHOBAI[MOHHBIX U
MH()OPMAIMOHHEIX 00pa30BaTEIBHBIX TEXHOIOTHI. TpagunnonHsle 00pa30BaTeIbHBIC TEXHOIOTHHU IIPECTaBICHBI JISKIISIMHU U
NPAKTHYCCKUMHU 3aHATUSIMU. VIHHOBaIIMOHHBIC 00Pa30BaTEIbHBIC TEXHOIOTHH UCIIOIB3YIOTCS B BU/IE IIMPOKOTO IPHMEHEHHS
AKTHBHBIX ¥ HHTEPAKTHBHBIX (DOPM IpOBeNeHNs 3aHATHH. VIHpopManmoHHbIe 00pa30BaTeIbHbIC TEXHOJIOTHH PEATU3YIOTCS IIyTeM
AKTUBH3AINN CAMOCTOSITEIIFHON paOOTHI CTYJICHTOB B dJICKTPOHHOW MHPOPMAITMOHHON 00pa30BaTebHOM cpere.

JleKIMOHHBIN KypC MpeArnoaaraeT CHCTeMaTH3HPOBAaHHOE M3JI0KEHIE OCHOBHBIX BOIIPOCOB yueOHOoro miaHa. Ha mepBoit nekuuu
JICKTOP HH(POPMHUPYET CTYACHTOB O PEKOMEHIyeMOI JINTEPAType U 3JICKTPOHHBIX UCTOYHUKAX HH(OPMAIHH 110 JUCIUIUIUHE, C
yKazaHHeM, Kakol yaeOHHK (yueOHoe mocobne) sBiseTcs: 6a30BBIM.

JlaGopaTopHBIC PabOTHI MPEANIONIATAIOT BEITOTHEHUE U OTYET 3aJaHUI 10 TeMaM, pACCMOTPCHHBIM HA JICKIMOHHBIX 3aHATHAX.
Kaxnomy 1a60paTopHOMY 3aHATHIO IIPEIIISCTBYET CAMOCTOSTENbHAS IOTOTOBKA CTYACHTA, BKIFOYAIONIAst: O3HAKOMIICHHE C
coZiepKaHueM JTabopaToOpHOI paboTHI IO yueOHOMY ITOCOOHIO, MPOPAOOTKY TEOPETHUESCKOM YaCTH 10 JICKIHOHHOMY MaTepHaiy u
y4eOHHKaM, PeKOMCHJOBAaHHBIM B METOJMYECKIX YKa3aHUIX.

CamocrosiTensHas paboTa CTyJJCHTOB BKITFOUAeT H3y4eHHE 3aKOHCIIEKTHPOBAHHOTO Ha JIEKIIMOHHBIX 3aHATUSIX MaTepHana,
JIOTIOJTHEHHUE €0 C YYSTOM PEKOMEHIOBAaHHOM 110 JAHHOM TeMe JINTEPaTyphl, CAMOCTOSATEIBHYIO ITOJrOTOBKY K JJAOOPaTOPHBIM
paboTaM, caMOCTOSTEIIFHOE BEIIOJHEHHE U 0(OpMIICHHE 3aJaHNi KOHTPOJIBHO-CEMECTPOBOH PabOTHI, AHAIIOTHYHBIX BBIITOJTHEHHBIM
Ha 3aHATHUSAX.

IepedeHb METOANYECKUX YKa3aHUU IS OCBOCHHUS TUCLUILIHHBL:

1. MeTos! onpeieieHus TOBEPXHOCTHOTO HATSDKCHUS U aJICOPOLUH Ha TPaHUIIE )KUAKOCTh — a3 : MeTo/. ykazaHus / coct. C. C.
Jpsduna, 10. B. Hlynesna; BonrI TY. — Bonrorpaz, 2012. — 40 c.

2. OcHOBHBIE METO/BI JUCIICPCHOHHOTO aHAIN3a IPyOOUCIEPCHBIX cucTeM. CeTMMEHTAIIMOHHBIN aHAIM3 U ONTHYECKas
MHUKPOCKOIHS : Me- ToJ. ykazauus / coct. C. C. JIpsduna, 0. B. [llyneud; BonrI TY. — Bonrorpan, 2015. — 40 c.

3. V3yueHne BIUSHASA 3JIEKTPOIUTOB Ha YCTOMYMBOCTH TUCIIEPCHBIX CHCTEM METOIOM TypOuIuMeTpun: MeToandeckue yka3aHus K
na-6opatopHbIM pabotam Ne3, 4 k mpaxTukymy no komtounHo#H xumun / coct. C.C. [psouna, 10.B. [lynesuu.— Bonrorpax: UYHII
Bon-rI'TY, 2013.- 40 c.

B Teyennn cemectpa U1 CTyACHTOB IIPOBOISATCS TPYIIIOBBIC TEKYIIFE KOHCYIBTANY [0 YIeOHON TUCIUIUIHHE, a TAKXKe
KOHCYJIBTAIIHS TIepel] 9K3aMEHOM.

OK3aMeH 10 JUCHUIIIHHE IPOBOAUTCS B MHCbMEHHOM opme. [Tpumep Gunera k HeMy NpuiaraeTcs.

Meroaudyeckue peKOMEHIAIMH 110 00YUCHHUIO JIUII C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMHU 3/I0POBbsI U HHBAIHIOB.
[Tpodeccopcko-menarorndeckuii COCTaB 3HAKOMHTCS C TICHXOJIOT0-(PH3HUOIOTHISCKUMH OCOOCHHOCTSIMU O0YUAIOIINXCsl HHBAJIH OB
U JINI{ C OTPaHWYEHHBIMU BO3MOXKHOCTSIMU 310p0Bbs (OB3), MHIMBHIyaTbHBIMU IIPOTPAMMaMH PeaOMINTANH HHBAINUAOB (TIpH
Hanmnaun). [Ipu HEOOXOAUMOCTHU OCYIISCTBISCTCS JOMONIHUTENBHAS MTOICPKKA MPEIOIAaBaHUs TICUXOJIOTaMH, COLIHATBHBIMU
PpabOTHHKaMH, POIIEAIINMH HOATOTOBKY aCCHCTCHTAMH.

B cooTBeTcTBHE ¢ METOIUYECKUME pekoMeHmarmsiMu MunoOpraayku P® (yrB. 8 anpenst 2014 r. N AK-44/058H), B Kypce
IpeAroIaraeTcs UCHOoIb30BaTh CONUATBHO-aKTUBHEIE U pe()IeKCUBHBIE METOIbI 00YUeHHMSI, TEXHOJIOTHH COLIMOKYIBTYPHOIT
peabIIMTALINH C LIEJIBI0 OKAa3aHHsI HOMOIIHN B YCTAHOBICHUH MOJHOLICHHBIX MEKINYHOCTHBIX OTHOLICHHH C IPYTUMH CTYACHTAMH,
CO37aHUH KOM(OPTHOTO IICHXOJIOTHIECKOTO KIIMMaTa B CTYICHUECKOH TPYIIIE. IT000p U pa3padoTKa yIeOHBIX MaTepHaioB
MPOU3BOJATCS C YIETOM IPEIOCTABICHUS MaTepralia B Pa3IN4HbIX (JOpMax: ayJHalIbHOH, BU3YaIbHOH, C CHITOIB30BAHHIEM
CHELUATBHBIX TEXHUYECKUX CPEACTB U HH(POPMAIIMOHHBIX CHCTEM.

OcBoeHue AUCIHMIUIMHEI THiamMu ¢ OB3 ocymecTBIsSeTCs ¢ HCIONBE30BAaHUEM CPEACTB 00YUCHHUS OOIIEro U CIICIHAIBHOTO
Ha3Ha4YeHH (TepCOHAIBHOTO W KOJUIEKTHBHOTO MCTIONB30BaHMs). MaTepHaibHO-TeXHIYECKoe 00ecieueHne IpeaycMaTpuBaeT
npucnocoOiieHne ayaIuTopuil k Hyxkaam i ¢ OB3 (mpu Heo6xoauMocT).




