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1 Hesn u 3axa41 N3y4YeHHU s AU CUMIIIMHBI

1.1 Ilesb ocBOEHUS JUCHUTIIMHBI

Lenp yuebHO# nuctuminHbl «JlucrnepcHble CUCTEMBI B IPUPOE U TeXHOC]Epe» COCTOUT
B ()OPMHMPOBAHUH Y CTYJCHTA MPEACTABICHUI O CTPOCHUM U CBOMCTBAX AUCIEPCHBIX CUCTEM, O
UX HaXOXICHUH U 3aKOHOMEPHOCTSX MOBEICHUs B IPHpoJie U TexHocPepe. OOBbeKTaMU U3yUeHHUs
JUCLUIUIAHBI SIBIISIIOTCS CIIOKHBIE CUCTEMBI, TAKHE KaK II0YBa, IPYHTOBBIE BOJBI, TOPHBIE TIOPOJIBI,
o0iaka, pa3iMyHbIe a’p030JM, (UIBTPHI, MEMOpPaHBI, JIEKAPCTBEHHBIC CPEICTBA, MOIOIINE
CpeICcTBa, KOCMETUKA, MblIA, MAaCThl, OMOJIOIMYECKHE OOBEKThl MU CaM YEJIOBEK U T.J., a TAKXKe
IIPOLIECCHI, IPOTEKAIOLIUE HA X TPAHULIAX.

1.2 3agayy JUCHUIIMHEIL:
- c(hopMUpPOBATh MPEJCTABICHUE O MOHITUU «IHCIIEPCHOE COCTOSIHUE BEIIECTBAY;
- 03HAKOMHUTh CTYJIEHTOB C Kiaccu(uKanue, 0cCOOEHHOCTAMHU CTPOCHUS U (DYHKIIMOHUPOBAHUS
JUCIIEPCHBIX CUCTEM Pa3IMUHBIX TUIIOB;
- 03HAaKOMMTb C METOJaMH OJIyYEHHs, CTAOMIIN3aLUU U PA3pYyLICHUs JUCIIEPCHBIX CHCTEM;
- chopMuUpOBaTh MPEACTABICHUE O POJIH JUCIIEPCHBIX CHCTEM B IIPHUPOJIE U TeXHOChepe;
- Pa3BUTH y CTYJICHTOB HABBIKH PA0OTHI C y4eOHOU M HAYYHOU JIUTEpATypOi.

1.3 MecTo aucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

HucuuninuHa «J/lucniepcHble CUCTEMBI B TPHPOJNE U TeXHOCc(epe» OTHOCUTCI K
BapuaTUBHOW yacTu bmoka 1 "ucrumiauael (Momynu)" y4eOHOrO IUTaHA HaIpaBICHUS
noarotToBku  TexHocdepHass Oe3zomacHOCTh, NpoPuiab be3omacHOCTh  TEXHOJOTHUECKUX
MPOLIECCOB U MPOU3BOACTB U M3y4aeTcs B 6 cemectpe. JucnuminHa «/lucnepcHple cucTeMbl B
npupoae U TexHocdepe» Oazupyercs Ha CIACAYIONUX IUCHHUIUTHHAX: «XuMUsS» (dacth 1-4),
«Duzuka-1», «dusnka-2», «Bpicmag matematukay. JucuuniuHa «J/lucnepcHbie cCUCTEMBbI B
IpHUpOJIe ¥ TEXHOC(hEpe» SBISIETCS OCHOBOM I AAIbHEUIIeT0 N3y4eHHus AUCIHUILTNH «[Iporeccsl
U arnaparthbl BOJOTOATOTOBKH B TEXHOC(epe», «CUCTEMBbI 3aIIUThI U peabUIUuTaIK TUTOCHEPHD»,
«IIpouecchl mepeHoca TEXHOTEHHBIX 3arps3HEHUN B OKpYyXaroulel cpene», «IKOIOTHYECKUe
ACHEKThI MPUPOAOIONIL30BaHUA», «IOHOOOMEHHbIE MaTepHabl ISl SKO3AIUTHBIX MPOIIECCOBY.

1.4 Ilepevyenb MIaHMpPyeMbIX Pe3y/bTATOB O0OyYEeHHS MO AUCUHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

[Tporecc n3yueHust TUCIMIUIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIIETYIOIINX
komrerennmii: OK-9; OINK-1; I[1K-22. TpeboBaHus k pe3yabTaTaM OCBOCHUS AUCITUTUTHHBI:

Ne NHupekc Conepxanue B pe3ynbrarte u3zyueHus: yaeOHON AUCHUTIIMHBI
n1; KOMIIET | KOMIIETEHIINH (WU €€ 00yYaromuecs T0JIKHbI
" | eHuuH YacTH) 3HATh YMeThb BJIaJleTh
1. OK-9 CHOCOOHOCTHIO - MIOHSTHE | -ONPEAEIIATh - HaBbIKaMU
NPUHUMATh PEUICHUS | «IUCIIECPHBIE | METOJBI BbIOOpA
B Mpelerax CBOUX | CUCTEMbl» U | pa3pylIeHUs Hambomee
MOJTHOMOYHI METO/TBI WIH ONTUMAJIbHBIX
MOJIy4CHHUS, CTaOUIU3alu | METOJIBI
cTabUIM3aluu | AUCTIEPCHBIX paspyuieHus
U Ppa3pyLICHUsS | CUCTEM; WIH
JUCTIEPCHBIX cTaOuIn3auuu
CHUCTEM; JUCTIEPCHBIX
CHCTEM;
2 OIIK-1 | cmocoOGHOCTHIO - 3HA4YEHHUE | - HaBbIKAMU
YUUTHIBATh JUCTIEPCHBIX OpUEHTUPOBATH | MOUCKA,
COBPEMEHHBIE CUCTEM B |cCs B | cUCTEMaTHU3aIu
TEHACHIIMU PAa3BUTHS | COBpeMEHHON | mpodeccuoHan | u aHaiM3a
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Ne NHupekc Conepxanue B pe3ynbrarte u3yueHus: yaeOHON AUCHUTIIMHBI
g, | KOMIIET | KOMIETSHIHH (nmm eé 00yYaromuecs T0JIKHbI
SHINH YacTH) 3HATh yMeTh BJIA/JETh
TEXHHUKHU U | TEXHUKE U | BHBIX HAy4YHO-
TEXHOJIOTHI B 00JIaCTH | TEXHOJIOTHUH, UCTOYHUKAX TEXHUYECKON U
o0ecrieueHus npuMeHsieMoll | nHpopMaIu HOPMaTUBHOMN
TeXHOC(HEPHOH B obnactu | (Hay4HbBIC U | uHpOpMaK B
0€30MacHOCTH, oOecrieyeHUs | TEXHUYECKHE MIPEIMETHOM
U3MEPHUTEIBHON 1 | TexHocpepHOH | mepuoanyuecKue | oobmactu IS
BBIYHCITUTEILHOM 0e30MacHOCTH; | U3JaHMUS, OTIpeIeTICHUS
TEXHHKH, npoduIbHbIE COBpPEMEHHBIX
WH(POPMAIIMOHHBIX CaMTHI, TEeHJICHIIUN
TEXHOJIOTH B CBOEH 00pa3oBaTeNbH | Pa3BUTHS
npodeccuoHaIbHON BI€ TIOPTAJIBI U | TEXHUKHU u
JEeSITEIIbHOCTH T.J1.); TEXHOJIOTUI B
obmactu
o0ecrnieuyeHus
TeXHOCepHOU
0€30MacHOCTH
3 [IK-22 | ctocobHOCTBIO COBPEMEHHBIE | IPOBOJUTH BIIA/IETh
UCIIOJIb30BaTh 3aKOHBI | TEOPUU o | pusuko- HaBbIKaMU
u METOJIbI | CTPOCHUU U | XUMHYECKUE MIPUMECHCHHUS
MaTeMaTHKH, CBOICTBax pacueTsl C | COBpPEMEHHBIX
€CTECTBCHHBIX, JUCTICPCHBIX TIOMOIIIIO TEopHii 0
TYMaHUTapHBIX U | CHCTEM. U3BECTHBIX 3aKOHOMEPHOCT
PKOHOMHYECKUX HayK dbopmyn U | X
npu pelieHun YpaBHEHUH B | CYIIECTBOBAHU
po(hecCHOHATBEHBIX obnactu s TUCTIEPCHBIX
3a1a4 MOBEPXHOCTHBI | CUCTEM IE
X SBICHUH WU | obecrieueHus
JTUCTIEPCHBIX TexHOCHEpHOU
CUCTEM pu | 6€30MacHOCTH ¢
pelieHun HCIOJIb30BaHNE
npodeccuoHal | M 3aKOHOB U
BHBIX 3aJ1a4. METOJIOB
MaTEeMaTHKU H
€CTECTBEHHBIX
HayK npu
pelIeHnn
npodeccronan
bHBIX 3a]1a4.

2. CTpyKTYypa U cofepKaHue JUCHUILITHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT
OO6m1ast Tpy10€MKOCTh AUCIUIUIMHBI cocTaBisieT 3 3au.eq. (108 yacoB), ux pacnpeeneHue

10 BUAaM paboOT MPEACTaBICHO B TaOIHIIE

Bun yuebnol paboThl Bcero Cemectpsbl
4acoB (uacsl)
6
KonTakTHas padora, B TOM 4ncje:
AyauTOpHBIE 3aHATHS (BCEro): 72 72




3aHATUS JEKIMOHHOTO TUIA 36 36 - -
3aHATHS CEMUHAPCKOTO TUIA (CEMHUHAPBI, 36 36 i i
MIPAKTHYCCKHE 3aHSATHS)
Nuas koHTaKTHasi padora:
KonTpons camoctositensHol paboTsl (KCP) 4 4
[Tpomexxyrounas arrectamus (MKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM YHCJIe: 31,8 31,8
ITpopaboTka yueOHOro (TEOpEeTHYECKOro) MaTepuaa 8 8 - -
[ToaroroBka K TEKymemy KOHTPOJIIO 10 10 - -
ITonroroBka pedepara 8 8 - - -
IToAroToBKa K NpOMEKyTOYHOMY KOHTPOJIIO 5,8 5,8 - - -
KouTtpoJs:
OO0mas Tpy10eMKOCTh qac. 108 108 - - -
B TOM YHC/Ie KOHTaKTHAA | - 62 | 762
padora
3a4. e 3 3

2.2 CTpyKTypa IMCHUIIMHBI:

Pacnpenenenue Bu0B yueOHOU pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL
Pazgenbl quciumuinHbl, n3ydaembie B 6 ceMecTpe (ounas ghopma)

KomnuuectBo yacos

AynuTtopHast preayur
No HaumenoBanue pazaenon Beero paboTa OpHas
pabota
JI | 113 JIP | CPC
1 2 3 4 5 6 7
1 Benenne. MHOT00Opasue AUCIEPCHBIX CUCTEM, UX 73 ) ) ) 3.8
" |pacmpoCTpaHEHHOCTh B MPUPOJIC U TeXHOCHEpPE ’ ’
2. |TepmoamHamMyKa NOBEPXHOCTHBIX SIBJICHUN 11 4 4 - 3
3.  |AacopOrmoHHBIC paBHOBECHS 21 8 8 - 5
4.  |OneKTponOBEPXHOCTHBIE SBICHUS 11 4 4 - 3
5 Kunernueckue v ONTUYECKHUE CBOMCTBA IUCIIEPCHBIX 1 4 4 i 3
CUCTEM
6. DU3NKO-XUMHUUYECKasi MEXaHUKa JUCIIEPCHBIX CUCTEM 13 4 4 i 5
Y TBEPJIBIX TEJ
7.  |YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM 17 6 6 - 5
g JlucniepcHbie CUCTEMBI U OXpaHa OKPYKAIOLIEH 12 4 4 i 4
cpebl
Hmoeco no oucyuniune: 103.8] 36 | 36 - 31,8

2.3 ConepxxaHue pa3/iesioB IUCHUNIMHBI:
2.3.1 3ausaTHA JEeKIIMOHHOI0 THIIA

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3ansaTus / cemuHapbl, JIP — maGoparopHbie
3ansaTusi, CPC — camocTosiTensHas paboTa CTyJeHTa



®dopma

Haumenosanue
Ne Coneprxkanue paszena TEKYLIETO
paznena
KOHTPOJIS

1 2 3 4

1 |BBenenue. MHoroo6pasue AUCTIEPCHBIX CHCTEM, X YcrHblil onpoc,
Mmuoroo0pasue pacipoCTpaHEHHOCTh B MIPUPOJIE U TeXHOCHEPE. KOHTPOJIbHAS
JIMCTIEPCHBIX cUCTEM, |[[puMeHeHne TUCTIEPCHBIX CUCTEM B PA3IMUYHBIX paborta Nel,
ux OTpacysiX MPOMBIIUICHHOCTH. 3HAUCHUE MOATOTOBKA U
pPacIpOCTPaHEHHOCTh  |AUCIIEPCHBIX CUCTEM IS ITPOLIECCOB, 3aluTa
B [IPUPOJIE U MPOTEKAIOIIUX B KUBBIX OPraHU3Max. pedepara
TexHocdepe. Knaccudukamnmst nucrepcHbIX CUCTEM 10

arperaTHOMy COCTOSIHUIO TUCIIEPCUOHHOU Cpebl U
JUCTIEPCHOM (ha3bl.

2 |Tepmonunamuka CB00OOHAS TOBEPXHOCTHAS SHEPTUS TPAHUIIBI VYerHblIl onpoc,
MMOBEPXHOCTHBIX pasacia (1)&3. HOBerHOCTHOG HATSKCHHUC. KOHTpPOJIbHAA
SIBJICHUIA TepMoaMHaMHUYECKHE XAPAKTEPUCTUKU pabota Nel,

MTOBEPXHOCTHOTO CJI0sI. AJICOPOIIMOHHOE MOJATOTOBKA U
ypaBHeHue [ n66ca. [ToBepXHOCTHO-aKTHBHBIE 3aIuTa
BEIIIECTBA. pedepara
Agre3usi, CMauMBaHUE M PACTEKaHUE >KUJIKOCTEH.

Kanunnsipuele sBnenus

3 |AncopOuroHHbIE Krnaccudukanus MexaHu3MOB aJICOPOITHIH. VYerHbil onpoc,

paBHOBECHS AncopOnyst ra30B U IMapoB Ha OJTHOPOTHOM KOHTPOJIbHAS

MOBEPXHOCTU. AJICOPOLIMS Ta30B U MApPOB Ha pabota Nel,

MTOPUCTBIX MaTepuaax. MOJrOTOBKA U

[ToBepXHOCTHO-aKTHUBHBIE BELIECTBA: 3almTa

KiaccuUKaIus U CBOMCTBA pedepara

AncopO11si TOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

HonooOmeHHas agcopouus YcTHBIN onpoc,
KOHTPOJIbHAS
pabora No 2

4 |DnexkTpokuHeTHYECKUE|/|BOWHOMN AIEKTPUUECKUI CIIOM, MEXaHU3MBI €r0 | Y CTHBIN onpoc,

SIBITCHUS o0Opa3oBaHMsl. MOJITOTOBKA U
DNEeKTPOKUHETUYECKHUE SIBICHUSA: 3JIEKTPOOCMOC, 3aIuTa
aneKTpodopes, MOTCHIIUAT TSYCHHUS, TOTCHIIUAT pedepara
oceJaHus

5 |Kunetuueckue u CemumenTtanus u qudGy3usi B AUCTIEPCHBIX VeIl onpoc,
ONTHYECKUE CBOMCTBA |CUCTEMaX. IIOATOTOBKA U
JUCIIEPCHBIX CUCTEM Paccesnue cBeTa B KOJUIOMIHBIX CUCTEMAaX. 3amuTa

pedepara

6 |Ousuko-xumuueckas ([loHsITHE 0 PUINKO-XUMUIECKON MEXaHHKE U €€ YcrHblit onpoc,

MCXaHUKa
AUCTICPCHBIX CUCTEM U
TBEPABIX TEJI

OCHOBHBEIX 3a7a4ax. CriocoOkI onucaHus
MEXaHHNUYCCKUX CBOI\/JICTB III/ICHepCHBIX CUCTCM.
OcHoBBI peosniorun. Peonornueckue Moaemnu:
YIPYIOCTb, BA3KOCTb, INIACTUYHOCTS. [IoHATHE O
penakcanuy HanpsHKeHUH U yIpyroM
IIOCJICACTBHUHU, BA3KOIIIIACTUYHOC TOBCACHUC,
ypaBHeHue bunrama.

VYpaBHeHre DUHIITEHA, IPUYUHBI AHOMATUU
BSA3KOCTH JIUCTIEPCHBIX CHCTEM, 3(h(heKTUBHASL
BA3KOCTh. [lonHast peosornueckasi Kpubast

IIoAT0TOBKA U
3amuTa

pedepara
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JUCTIEPCHOM CUCTEMBI C KOATyJISIIMOHHOM
CTpYKTypoil. DU3UKO-XUMUYECKAST MEXAHUKA
mporueccoB eopMalry U pa3pylIeHus TBEPAbIX
ten. D¢ dext Pebunpepa.

7 |YCcTONYUBOCTH CenuMeHTAIIMOHHASA U arperaTuBHas YcrHblil onpoc,
JIMCIIEPCHBIX CHCTEM  |YCTOMYMBOCTb JMCIEPCHBIX cUCTeM. KuHeTnka KOHTPOJIbHAS
KOAryJISIIHH. pabota Ne3,
[Tonydenue u craOuiIM3aIys KOJUIOUIHBIX CUCTEM | IIOATOTOBKA U
3aluTa
pedepara

8 |HducnepcHbie cucteMbl [MeToIbl pa3pylieHus U yJIaBJIWBaHUS a’dpo30Jel. | YCTHBIA OIpoc,
U OXpaHa Bbopnrba c 3arps3saeHneM atMocdepst 1 HOJrOTOBKA U
OKpYXKaloIlei cpenpl. |TUAPOchepsl. 3amuTa

pedepara
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
. dopma
Ne HaumenoBanue TeMarnka NpaKkTUYECKUX 3aHATUN TeKymIEro
pasnena (cemuHapoB)
KOHTPOJIS

1 2 3 4

1 |BBenenue. MHoroo0pasue JUCIEPCHBIX CUCTEM, UX YceTHbIH onpoc,
Mmuoroo6pasue pacnpoCTpaHEHHOCTh B MPUPOJIE U TeXHOChEDE. KOHTpPOJIbHAs
JTUCTIEPCHBIX cucteM, |[IprMeHeHue AUCIEPCHBIX CUCTEM B PA3IMUYHBIX pabota Nel,
ux OTpaciigX MPOMBIIUICHHOCTH. 3HAUE€HUE MOJATOTOBKA U
pPaclpoOCTPaHEHHOCTh |AUCIEPCHBIX CUCTEM JJIs IPOLIECCOB, 3amuTa
B IIPUPOJIE UX MIPOTEKAIOIINX B KUBBIX OpraHU3Max. pedepara
pacnpoctpaneHHOCTh |Knaccudukaiius AUCTIEPCHBIX CUCTEM TI0
B [IPUPOJIE U arperaTHOMy COCTOSTHUIO AUCIIEPCUOHHON cpefbl U
TexHocdepe. JHMCTIEPCHOM (ha3bl.

2 |TepmonuHaMuka CB00OO1HAS TOBEPXHOCTHAS SHEPTUS TPAHUIIBI VYeTHbIl onpoc,
IOBEPXHOCTHBIX pasacia (1)33. HOBerHOCTHOG HATSKCHHUC. KOHTpPOJIbHAA
SBJICHUIA TepMoaMHaMHUECKHE XAPAKTEPUCTUKU pabota Nel,

MTOBEPXHOCTHOTO CJI0sI. AJICOPOLIMOHHOE MOJATOTOBKA U
ypaBaenue ['m66ca. [IoBepXHOCTHO-aKTHBHBIC 3aImTa
BELIECTBA. pedepata
Agre3usi, CMauMBaHUE M PACTEKaHUE >KUJIKOCTEH.

Kanunnsipusie sBnenus.

3 |AncopOImoHHBIE Krnaccudukanus MexaHu3MOB aJICOPOITHIH. VYerHblIl onpoc,

paBHOBECHS AncopOuus ra3oB ¥ MapoB Ha OTHOPOIHON KOHTpPOJIbHAs
MOBEPXHOCTHU. AJICOPOLIMS Ta30B U MApPOB HA pabota Nel,
MOPUCTBIX MaTepuaax. MOJATOTOBKA U
[ToBepXHOCTHO-aKTUBHBIE BEILIECTBA: 3amuTa
KJIaccu(uKamus 1 CBOMCTBA pedepara

AncopO1usi TOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
N3orepma agcop6iuu Jlenrmropa. Pabora
azcopOuu

HNonooOMeHHast ajicopOrust

YcrHblii onpoc,
KOHTPOJIbHAS
paborta Ne 2




DNEKTPOKUHETUYECKUE
SIBJICHUS

JIBOMHOM 3JIEKTPUUYECKHI CIIOM, MEXaHU3MBI €T0
o0Opa3oBaHMUs.

YcrHblii onpoc,
MOATOTOBKA U
3aIuTa

pedepata

DNEeKTPOKUHETUUECKUE SIBJICHUS: IIIEKTPOOCMOC,
aneKkTpodope3, MOTCHIIUAT TSYCHHUS, TOTCHIIHAT
oceflaHus

Kunetnueckue u
ONTUYECKHE CBONMCTBA
,Z[I/ICHepCHI:IX CHUCTCM

CeaumenTanus u 1upys3ust B TUCTIEPCHBIX
CHCTEeMaXx.

Paccesnue ceera B KOJIJIOMAHBIX CUCTEMAX.

YceTHBIH onpoc,
MOATOTOBKA U
3amura

pedepara

Ou3nKo-XxuMHUIecKast
MeXaHHKa
JUCTIEPCHBIX CUCTEM U
TBepI[BIX TCJI

[TonsaTHe 0 PUNKO-XMMUYECKON MEXAHHKE U €€
OCHOBHEIX 3a7a4ax. CriocoOkI onucaHus
MEXaHUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM.
OcHoBBI peoniorun. Peonornueckue Moaemnu:
YOPYTOCTh, BS3KOCTh, INIACTUYHOCTH. [loHsITHE O
penaKkcanyyu HanpsiKEHU U yIIPpyroMm MOCJEICTBUH,
BSI3KOIUIACTUYHOE MOBEJICHUE, YPABHEHUE
bunrama.

VYpaBHeHHe DWHIITEIHA, TPUUNHBI aHOMAJIUU
BSI3KOCTH JTUCTIEPCHBIX CUCTEM, I (HEeKTUBHAS
Bs13KOCTh. [loHas peonoruyeckas Kpubas
JUCTIEPCHOM CUCTEMBI C KOATyJISIIIUOHHOM
CTpYKTypoil. DU3UKO-XUMUYECKAsT MEXAHUKA
mporueccoB eopMaliy U pa3pylIeHus TBEPAbIX
ten. D¢ dekt Pebunpepa.

YceTHBI onpoc,
MOATOTOBKA U
3amura

pedepara

Y CcTOWYHUBOCTE U

CenuMeHTAIIMOHHAS U arperaTuBHasi yCTOMYMBOCTD

YcrHblii onpoc,

IIOJIYy4YCHHEC AUCTICPCHBIX CUCTCM. KI/IHCTI/IKa KOoaryJsnuu. KOHTPOJIbHAA
nucrepcHeIX cucteM  ([10JydeHue U cTabnIM3alKs KOJUIOUIHBIX CHCTEM pabota Ne3,
IMOJATOTOBKA H
3aImTa
pedepata

JlucriepcHbIe CHCTEMBI
1 OXpaHa
OKpY>KarOILEH Cpeibl.

MeToibl pa3pylieHus U yJIaBJIMBAaHUS adPO30JICH.

boprba ¢ 3arpssaenuem atMochepsl u
ruapocdepsl.

YcTHblii onpoc,
MOATOTOBKA U
3aIuTa

pedepata

2.3.3 JIaGopaTopHbIe 3aHATHS
VY4eOHBIM IIIAaHOM HE MTPEAYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX pa0doT (IPOEKTOB)
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHBI




2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHus JJIl CaMOCTOATEeIbHOH padoThl
00y4aoIMXCcH M0 JUCUHUILINHE (MOAYJII0)

Bun CPC

[Tepeuenpb yueOHO-METOIUIECKOTO 00ECTICUCHHUSI TUCITUTUTHHBI
IO BBITIOJIHEHUIO CaMOCTOSITENIbHOM paboThI

2

3

[TonroroBka pedepara u
TOKIaaa

MeTtoauueckie peKOMEHAAlUY K OpraHU3aluu ay TMTOPHOU 1
BHEAYJUTOPHOH (CAaMOCTOATEILHOM) pabOTHI CTYICHTOB:
Meroandeckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becrianos, H.B. Jlo3a. — Kpacnogap: Kybanckuit
roc. yH-T, 2018. 89 c.

[ToaroroBka Kk ycTHOMY
orpocy

1) Metoauyeckrue peKOMEHIAlMKA K OpTaHU3aIluu ayJAUTOPHON U
BHEAYIIUTOPHOH  (CaMOCTOSITENIFHOW)  pabOThI  CTYACHTOB:
Meroanueckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuit
roc. yH-T, 2018. 89 c.

2) Bonkos, B.A. Komnouanast xumusi. [IoBepXHOCTHBIE SIBICHUS
Y TUCTIEPCHBIE CUCTEMBI [ DIIEKTPOHHBIN pecypce] : yueOHuk / B.A.
BonkoB. — DOnektpon. gan. — Cankrt-IlerepOypr : Jlans, 2015.
— 672 c. — Pexxum nmoctyma: https://e.lanbook.com/book/65045.
— 3arun. ¢ skpana. (05.04.2018)

3) Bonkos, B.A. Komnounnas xumus. [ToBepXHOCTHBIC sSIBICHUS
U TUCTIEPCHBIE CUCTEMBI [ DNIEKTPOHHBIN pecypce] : yueObnuk / B.A.
BonkoB. — Onekrpon. gan. — Cankr-IletepOypr : Jlans, 2015.
— 672 c. — Pexum noctyna: https://e.lanbook.com/book/65045.
— 3arJI. ¢ dKpaHa.

[Toaroroska k
KOHTPOJIBHBIM paboTam

1) ®pugpuxcoepr, JA.A. Kypc KommougHoW  XUMHHU
[DnexTponnbiii pecype] : yueonuk / J[.A. @punpuxcoepr. —
OnextpoH. nan. — Cankt-IlerepOypr : Jlanp, 2010. — 416 c. —
Pexxum nmoctyma: https://e.lanbook.com/book/4027. — 3arm. ¢
JKpaHa.

2) Bonkos, B.A. Kommonanast xumusi. [IoBepXHOCTHBIE SIBICHUS
U JIUCTIEPCHBIE CHCTEMBI [ DJIEKTPOHHBIH pecypc] : yueOHuk / B.A.
BonkoB. — Onekrpon. gan. — Cankrt-IletepOypr : Jlans, 2015.
— 672 c. — Pexum noctyna: https://e.lanbook.com/book/65045.
— 3ar1. ¢ 3KpaHa.

3) BaciokoBa, A.H. TumoBsle pacuersl Mo (QHU3HUECKOW U
KOJUTOMJTHOM XUMHUHU [ DJIEKTPOHHBINA pecypc] : yueOHoe mocodune
/ A.H. Bacwoxkopa, O.Il. 3amaunna, H.B. Hacomnosa, JI.N.
[Tepenénkuna. — DnektpoH. naH. — Cankrt-IletepOypr : Jlans,
2014. — 144 C. — Pexum JOCTyMa:
https://e.lanbook.com/book/45679. — 3ari. ¢ 3xpaHa.

4) MeTonuyeckre peKOMEHAANN K OPraHU3alud ayAUTOPHOHN 1
BHEAYJIUTOPHOH  (CaMOCTOSTEBbHON)  pabOThl  CTYACHTOB:
metoanyeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuit
roc. yH-T, 2018. 89 c.

[ToaroroBka K 3auery

1) Bonkos, B.A. Komnmounanas xumusi. [IoBepXHOCTHBIE SIBICHUS
U TUCTIEPCHBIE CUCTEMBI [ DIIEKTPOHHEIN pecypce] : yueObnuk / B.A.
BonkoB. — Onekrpon. gan. — Cankr-IletepOypr : Jlans, 2015.
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— 672 c. — Pexxum nmoctyma: https://e.lanbook.com/book/65045.
— 3aru. ¢ skpana. (05.04.2018)

3) ®puapuxcéepr, H.A. Kypc KomiougHoW  XUMHUH
[DnexTponHbIil pecypc] : yuebnuk / J.A. @punpuxcbepr. —
OnektpoH. gaH. — CankTt-IletepOypr : Jlans, 2010. — 416 c. —
Pexxum poctyna: https://e.lanbook.com/book/4027. — 3arn. ¢
JKpaHa.

4) MeToanueckre peKOMEHAANN K OpraHU3alud ayJUTOPHON U
BHEAYJIUTOPHOH  (CaMOCTOSTENBHON)  pabOTBl  CTYACHTOB:
metoanuyeckue ykazanus / coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuit
roc. yH-T, 2018. 89 c.

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOMUXCs W3
Yyucia UHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) npenocraBistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 30POBbS U BOCTIPUATHS HHPOPMAIIIH:

Jis U1 ¢ HAapYIICHUSIMU 3PEHUS

— B TIeYaTHOU (popMe yBETUUCHHBIM MIPUPTOM,

— B popMe PIEKTPOHHOTO JIOKYMEHTA,

Jlnig au1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHoM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.
Jist vI ¢ HapyIICHUSIME OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIe4aTHOU (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
JIaHHBINA TNepeueHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

00yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Ce HanmenoBanue pasznena Hcnonszyemslie
Mec Bun sansus UHTEPAKTUBHEIC Koz-so
(JL, 113, JIP) P 4acos
) 00pa3oBaTebHbIC TEXHOJIOTHU
Beenenue. MaorooOpasue
UCIIEPCHBIX CUCTEM, UX
A p > JI Jlexuusi-Bu3zyanu3anus 2
pacipoCTpaHEHHOCTh B
npupoje u TexHochepe
TepmonuHamuka JI Jlekuus-Bu3yanu3amnus 4
MOBEPXHOCTHBIX SIBJICHHIA
113 Juckyccust 2
AZcOpOLIMOHHBIE PABHOBECUS JI Jlekuusi-BU3yanu3alus 6
6 113 Jluckyccust 2
DNEeKTPONOBEPXHOCTHBIE JI JleKuus-BU3yanu3anus 4
SIBJICHUSA
113 Huckyccust 4
Kunetnueckne 1 ONTHYECKHE
CBOWCTBA JIUCIIEPCHBIX CUCTEM 7 Jlexumsa-Busyanusaiys 2
Dusuko-xuMuuecKast JI TTeKUMA-BU3yH3aIHS )
MEXaHUKa JUCTIEPCHBIX
CHCTEM M TBEPIBIX TEI 113 Juckyccust 2
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VY cTOMUMBOCTE TUCIIEPCHBIX
P 113 Huckyceus 4
CUCTEM
JucniepcHble cUCTEMBI U 3 4
OXpaHa OKPYXKaoIIei CpeIbl. Hnckycens

Umoeo: 38 wacos

Jlig nun ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IPEyCMOTPEHA OpraHu3alus

KOHCYJIbTAIIUH C UCIOJb30BAHUEM DJIEKTPOHHOM ITOYTHI.

4. OneHo4YHbIe CpeacTBA VI TEKYIIEero KOHTPOJIsl YCIIeBaeMOCTH M IIPOMEKYTOYHOM

aTTeCTaluu.

N

S )

4.1 ®oHA OLEHOYHBIX CPEACTB VI MPOBECHNS TEKYIero KOHTPOJIs.
Bonpocwt ona ycmnozo onpoca na cemunapax no pazoenam OUCUUnIUHbL

Pa3zoen Ne 1 «Bgedenue. Mnozoobpasue oucnepchvix cucmem, ux pacnpocmpaneHHoCms 8

npupooey
IIpakTnueckoe 3ansaTHe Ne 1 «MHOroodpasmne 1MCNEepCHBIX CHCTEM, UX
PACpPOCTPAHEHHOCTH B IIPHpoJe U TexHochepe»
Uro Takoe aucnepcHble cuctembl? JlaliTe ompenieneHue MOHATUSAM JTUCTEpcHas ¢asza u
JTUCIIEPCUOHHAS CpeJia.
[To xakuM mpu3HaKaM KiacCUGUUUPYIOT AHCTepcHble cucTeMbl? [IpuBeanTe mpuMepbl
JUCIIEPCHBIX CUCTEM.
Uro sBRsieTCS MEPOM TETEPOTreHHOCTH U CTENIEHU pa3ApOOJICHHOCTH AUCTIEPCHBIX CHCTEM?
Kaxkue siBieHMst OTHOCATCS K TOBEPXHOCTHBIM?

Pazoen Ne 2 « Tepmoournamuka nogepxHoCmmbix s1671eHULLY
IIpakTnueckoe 3ansaTne Ne 2
«CB000IHASI MOBEPXHOCTHAS JHEPIUs TPaHULBI pa3aesa ¢as3»
B uem 3akim049aroTcss IPUYMHBI CAMOIIPOU3BOJIBHBIX TOBEPXHOCTHBIX SIBJICHHIA?
Kakue mnoBepxXxHOCTHbIE SIBJICHHSI CBS3aHbl C YMEHBUICHHEM BEIMUYMHBI Mex(pa3zHoi
MMOBEPXHOCTH?
Uro Takoe MOBEPXHOCTHOE HATSHKEHUE U B KAKUX €JMHULIAX OHO H3MepsieTcs?
Yrto Takoe MOBEPXHOCTHHIE H30BITKN?
Kak 3aBHCHT TIOBEPXHOCTHOE HATSKEHHE OT MPHUPOIBI BEIIECTBA, 0Opa3yIoILIETo
MOBEPXHOCTH (MEKMOJIEKYJISIPHOTO B3aUMOAECUCTBHS)?
Kak 3aBHCUT MOBEPXHOCTHOE HATSHKEHUE OT TEMIIEPATYPHI?
Uro Takoe aacopOumsi, ancopoent, aacopoat?
[IpuBenuTe dhyHmaMeHTaNbHOE aacOpOIMOHHOE ypaBHeHHe [ m60ca u 00BICHUTE CMBICI
BCEX BXOJSIIUX B HETO BEJIMYHH.
Amnanuz ypaBHeHusa [ n66ca B ciyyae 1moyIoKUTENbHON U OTpUIIATEIbHOM aIcopOLuu.

10. YTo Takoe moBEpXHOCTHASI aKTUBHOCTD?
11. Kakue BemiecTBa Ha3bIBAIOTCS TOBEPXHOCTHO-aKTUBHBIMU? Kakue BelecTBa Ha3bIBalOTCS

NOBEPXHOCTHO-UHAKTUBHBIMU?  [lpomyumocTpupyiiTe  OOBSICHEHHE € MOMOIIBIO
3aBUCUMOCTH IIOBEPXHOCTHOI'O HATSKEHUS OT KOHLIEHTPALIMKA PACTBOPEHHOIO BEILIECTBA.

12. Tlo kakuM MpU3HAKAM MOXHO OTIUYHTH (PU3HUECKYIO aACOPOIIHI0 U XeMOCOPOIHIO?
13. O6bscuuTe, moueMy ojeat HaTpus (C17H3sCOONa) cHkaeT moBepXHOCTHOE HATSHKEHUE

BobI, a xsopua Hatpust (NaCl) - moBsimaer?

14. 300pa3ute M30TEpMy MOBEPXHOCTHOTO HATSIKCHUS JJISI PACTBOPOB IOBEPXHOCTHO

AKTHUBHBIX 1 HHAKTUBHBIX BCHICCTB. OOBsICHUTE BHU] 3aBHCHMOCTEIA.

15. Yrto Takoe moBepxHOCTHass akTUBHOCTh [IAB? B kakux eaunHuiax wusmepsieTcss 3Ta

BennunHa? Kak ompenenuTh MOBEpPXHOCTHYIO akTuBHOCTH ITAB rpaduuecku, eciu
uMeercss HaboOp  ADKCIEPUMEHTANbHBIX  JaHHBIX JUISI  TIOCTPOCHUS  HM30TEPMBI
IIOBEPXHOCTHOT'O HATSKEHUS AJis pacTBOpoB storo [TAB?
IMpakTuyeckoe 3ansiTue Ne 3 «AAre3usi, CMa4YuBaHue U PacTeKaHUE JKUAKOCTe»
11



Now

=

Uro takoe kore3us? Uto HaspiBaeTcsi paboToii koresmeit? KakoBa pa3MepHOCTH ITOM
BEJIMYUHBI?

Jlokaxute cooTHOIICHUE: Axor.=201r.

Uro Takoe anre3usi? Uto HaszwiBaeTcs paboroi aaresun? KakoBa pasMepHOCTH ASTOM
BEJINYUHBI?

N3buparensHoe cmaunBanue. ['uapodunsHbie U THAPOGOOHBIC MOBEPXHOCTH TBEPIBIX
Te.

N300pa3ute karumo Boabl Ha THAPOGOOHON MOBEPXHOCTH, OTMETHTE YIOJl CMAaYMBAHUS.
[IpuBenute ypaBHeHue Jlamnnaca v MOSICHUTE CMBICT BXOJISIINX B HETO BEIUYHUH.

Kakass Bojga xonomHas WM Topsidas Jydile CMadlBaeT MOBEPXHOCTH 3arps3HECHHON
skupamu iocyibl? [Touemy?

[IpuBeaute ypaBHeHue J[ronpe U MOSCHUTE CMBICI BXOISIINX B HETO BEJTMYHH.

[TosicuuTe cMBICT BEIMYUH, BXOASAIIUX B ypaBHeHHe FOHra.

. Kak BimmsroT Ha cMaunBaHue MMOBEPXHOCTHO-aKTUBHBIC BeH_[eCTBa?

IIpakTuyeckoe 3ansaTue Ne 4 « Kannjuisipabie siBJ1eHUs»
Uro Ttakoe kamwuisipHOoe aamieHue? PacmmdpyiiTe BeIWYWHBI, KOTOPHIE BXOIAT B
ypaBHeHue Jlaruiaca.
KanunnsipHoe nogHsATHE )KUJIKOCTH U ypaBHEeHHE JKropeHa.
3aBUCHMOCTh JaBJICHUS Mapa U PAcTBOPHUMOCTH OT KPHUBH3HBI IOBEPXHOCTH (paaunyca
YacTHUI TUCTIEPCHON (a3bl).
Kanunnspuas konnmencanus. [Ipomecchl M30TEPMUYECKON MEPETOHKU B JUCIEPCHBIX
cucTeMax

Pa3zoen Ne 3 «Adcopbyuonnvle pagrogecus»

IpakTuyeckoe 3ansaTne Ne 5 «Kinaccupukanus MexanuzmoB ajgcopounu. CTtpoenune u

(98]

(98]

kiaaccupurauus [TAB»

Jlaiite ompeneneHue TMOHATHIO afcopOLMS M TpPHUBEAETE €€ KOJIWYECTBEHHBIE
XapaKTEPUCTHUKHU.
[lepeuncnure OCHOBHBIE BU/IbI aJICOPOIIMH U JaiTe UX CPAaBHUTENBHYIO XapaKTEPUCTHKY.
Kakoe crtpoenue mmeror muduinbHbie Moiekyiasl [TAOB? OOwsicHuTEe moueMy Takue
MOJIEKYJIbl KOHILIEHTPUPYIOTCS B MOBEPXHOCTHOM CJIO€ BOJHOTO PacTBOPA U CHHIKAIOT
MTOBEPXHOCTHOE HATSKEHUE PACTBOPUTEIIS.
Pacmm¢pyiite nonstue nonoreHusie u Henonnsle [ITAOB u nmpuBeuTe NpUMEPHI HOHHBIX
n HenoHHbIX [TAOB.
Kak 3aBucuT mnoBepxHOCTHast akTUBHOCTh [IAB oOT miMHBI YIrJIeBOJOPOIHOM IenHu
MoJieKybl 3toro ITAB?
Knaccudukammst opranmueckunx [IAB mo MoOJEKymsipHOMY CTPOEHHIO: HOHOTCHHBIC
(aHMOH- M KATHOHAKTUBHBIC, aM(DOJIUTHBIE), HEHOHOTCHHEIE.
Knaccudukammst [TAB mo mexaHm3mMy HuX ACHCTBUS (CMauuMBaTeNd, IUCIIEPraTOpPHI,
CTaOMIIM3aTOPHI, MOIOIINE BEIIECTBA).
IIpakTnyeckoe 3ansaTHE Ne 6 «AncopOuMs MOBEPXHOCTHO-AKTUBHBIX BelIeCTB.

Camoopranusanusi NIOBEPXHOCTHO-AKTHBHBIX BelIeCTB B PACTBOpE.»
Kak paccunrats u30bITOUHYyIO ancopOuuio ITAB B MOBEpXHOCTHOM cllo€ pacTBOpa
3alaHHOM KoHUeHTpauuu C, eciau 1Mo uMeeTcss Habop IKCIEPUMEHTAIbHBIX JTaHHBIX IS
IIOCTPOEHUS U30TEPMBI IOBEPXHOCTHOTO HaTsKEHMs U1 3Toro ITAB.
KakoBsl npuunnsbl arperanuu mosiekyn [IAOB B pactBopax?
[Touemy npenenbHast aacopOIus oguHakosa st [IAB ogHOTrO romonoruyeckoro psga?
UYro Takoe munemna? Kakoe ctpoeHrne UMEIOT mpsMbie U oOpaTHbIE MHUIICIUTBI? B kakux
ciydasix 00pa3yroTcs psiMble MUILIEIUIBL, @ B KAKHX- 0OpaTHbIe?
Uro Takoe KpuTHuecKas KOHIEHTpauus murenooopazoBanusa? Kak KKM omnpenenuts
IKCIIepUMEHTanbHO? UTO Takoe ComoOmmn3aus?
Yewm oOycnoBneHo morotee nericreue [IAB?
Kak Biuser na Bennunny KKM nynHHa yriieBogopoJHOro paaukaia Jiuisi BEUIECTB OJHOTO
TOMOJIOTHYECKOTO psifa’?

12



N —

AN ol e

N —

bl e

Kakwue (akTopsl oka3piBatoT BiausgHUE HAa BemnunHy KKM?

IIpakTnyeckoe 3ansitue Ne 7 «AxcopOuusi NOBEPXHOCTHO-AKTUBHBIX BellleCTB.
N3oTepma ancopouun Jlenrmiopa. PaGora agcopoumm»

N3510KuTE OCHOBHBIE TTOJIOKEHHUSI TCOPUM MOHOMOJICKYJISIpHOM ajcopOumu JIeHrmiopa.

Kak onpeaenuTs KOHCTaHTHI ypaBHEHUs JIeHrMIopa, eclii SKCIIEpUMEHTANILHO OTIpeiesieHa

BEJIMUMHA a/ICOPOIMU Ta3a MPU Pa3IUIHBIX JABICHHUX dTOTO ra3a?

Kakue agcopOeHTH! (MOSpHBIE WM HETOJSPHBIC) CIEAyeT BHIOPATh, €CIU M3 BOJHOTO

pactBopa TpedyeTcs aacopOupoBaTh OPraHNYECKUE BEILIECTBA.

Kakue ancopOeHTHI (MONSpHBIC WM HEMOJSAPHBIC) CIEAyeT BBIOMPATH I OYUCTKH

MUTHEBOU BOJIBI OT TipuMeceit ¢penona? [louemy?

Kakue ancopOeHTHI (MOMSPHBIE WU HEMOJSPHBIC) CIEIyeT BBIOpATh AJIs MOTyYeHUS

a0COIOTHOTO CIIUPTA, T.€. JJI U3BJICUEHHS U3 CIUPTa clieoB BoAbl. [louemy?
IIpakTnyeckoe 3ansiTue Ne 8§ «MMoHooOMeHHas1 aacopoums»

Knaccudukanuss "OHOOOMEHHBIX MaTEPUATIOB U METOJIbI MX TIOTyYSHHUS.

[lepeuncnure 0OCHOBHBIE (PU3UKO-XUMUYECKHE CBOMCTBA HOHOOOMEHHBIX MaTEpHAIIOB.

Kakwue criocoOsl onucanust HOHOOOMEHHBIX paBHOBecuil Brl 3HaeTe?

VYpaBaenne HukombCKoTo U ero (PUu3u4eCKuii CMBICIT.

AncopOuusi CUITbHBIX 3JIEKTPOJIUTOB.

OO0BscHUTE MEXaHU3M BOSHUKHOBEHHS MEMOPaHHOM pa3HOCTH MOTEHIIUAJIOB.

Pazoen Ne 4 «Dnekmpokunemuueckue s61eHUsA»
IIpakTnueckoe 3ansaTHe Ne 9 «/[BOiiHOM 3JIeKTPUYECKHUIl CJI10i,
MEXaHHM3MBbI ero 00pa3oBaHHUA»
Uem 00yci10BIEHO OPOYHOBCKOE JBIKEHUE YACTHUIL AUCTIEPCHBIX CHCTEM?
KakoBbl BO3MOXXHBIE NMPUYMHBI BO3HUKHOBEHHMSI JIBOWHOI'O 3JEKTPUYECKOTO CJIOS Ha
Mex(ha3HOM TOBEPXHOCTH?
UYem ompenesnsieTcst TOMMMHA MI0THONH U Auddy3HOM yacTeil ABOWHOTO 3IEKTPUIECKOTO
cios?
DneKTpUYeCKU 3apsii Ha TBEPAON IOBEPXHOCTH, HAXOIALIEICS B KOHTAKTE C )KUJKOCTBIO,
MO>KET BO3HUKHYTb Tpems nyTsimu. HazoBure ux.
Kakum mnyrem oOpasyercs H30BITOYHBIA JJICKTPHUUECKUN 3apsii Ha IMOBEPXHOCTH
kpuctaina Ag:S, Haxoxadmerocs B KoHTakre ¢ pactBopoM KjS? Kakoii 3apspg
(TTOJIOKUTENIBHBIN WIIH OTPHUIATEIBHBIN ) TPUOOPETYT KpUCTAILIBI AgrS?
UYro Takoe (-noTeHran?
IMpakTuyeckoe 3ansiTre Ne 10 «eKTPpOKMHETHYECKHE SIBJICHUSD)

[epeuncnure 3MEKTPOKUHETHYECKUE ABICHHUS U OOBSICHUTE, YEM OHU OO0YCIIOBJICHBI.

YTo HA3BIBAIOT JIEKTPOKHHETHYECKUM MOoTeHInanoM? Kakue GakTopsl Ha HETO BIUSIOT?
BriBog ypaBHeHus I'enbMronbia-CMOIIyXOBCKOTO U1 AJeKTpodopesa U IIEKTPOoCMoca.
OKCHepUMEHTAIBHOE ONPEJEIIEHNE 3JIEKTPOKMHETUYECKOT0 ToTeHMana. [lonsTie o Toxe
¥ ToTeHIMane nporekanus. D¢ ekt JlopHa.

[IpakTryeckue nIpUIOKEHUS HIEKTPOKMHETUYECKUX SIBJICHUMN.

Paszoen Ne 5 «Kunemuueckue u onmuueckue c60tcmea OUCNEPCHBIX CUCTNEM»

IpakTuyeckoe 3ansaTre Ne 11 «Cequmenranus u 1udg@y3usi B IMCIEPCHBIX CHCTEMAX»

l.
2.
3.

(98]

CegumenTanus. CequMeHTalMOHHO-TU(BGY3MOHHOE paBHOBECHE.
CeaMMEHTAIMOHHBIN aHAJIU3 CYCIIEH3UU U AMYJIbCHI.
Kak MOXHO ompenenuTh pa3Mepbl AWCIEPCHBIX YaCcTUIl WU KOHIICHTPAIUIO UX B
JIMO30JI5IX [0 OCMOTUYECKOMY JaBJICHUIO?

IpakTuyeckoe 3ansiTue Ne 12 «PaccesiHue cBeTa B KOJUIOMJAHBIX CHCTEMAX)
Kakue ontuyeckue siBICHHUS HAONIONAIOTCS TMPH IMAJCHUM Jiyda CBETa HA TUCIEPCHYIO
cucremy?
[Tornomnienue cBera U OKpacka JUCHEPCHBIX CUCTEM.
OnTuyeckre METOAbl U3MEpEeHHs pa3MepoB M (OpPMBI  TUCHEPCHBIX  YaCTHUIL
(HedenoMeTpus, METOJ  «CIEKTpa MYTHOCTH»,  YJIbTPAMHKPOCKOMHS, (OTOH-
KOPPEJSIIIHOHHAS CIEKTPOCKOTIHS ).
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l.
2.
3.

UYeMm 00yCIOBICHO CBETOPACCESIHUE B IUCIIEPCHBIX CUCTEMAaxX U UCTUHHBIX pacTBOpax?

Paszoen Ne 6 « Dusuxo-xumuueckas Mexanuxa OUCNepPCHbIX CUCIEM U MBePObIX mely

IpakTnyeckoe 3ansiTue Ne 13 «OcHoOBbI peosioruu. Peosiornueckne Mojaean»
Kak knaccuuuupytoT 1ucnepcHble CUCTEMBI 110 MX PEOJIOTHYECKUM CBOHCTBaM?
OCHOBHBIE IOHATHUS PEOJIOTUN. YIIPYTOCTh, BA3KOCTbh, INIACTUYHOCTD.
Mogens ynpyro-saskoro tena Makcesemia. Penakcaumss  Hanpsbxenuid.  Ilepuop
penaKkcanuu.
Mopnens Bsazkoynpyroro tena KenpBruHa. Ynpyroe nocieneicTBue.
Mopens bunrama. IlpeagenbHoe Hampsbkenue cuapura. JuddepenuuansHas u
a¢deKkTUBHAS BSI3KOCTb.

IpakTuyeckoe 3ausiTue Ne 14 «IlostHasi peojiornyeckasi KpusBasi

AUCHEPCHOM CHCTEMBI € KOATYJIALMOHHON CTPYKTYPOii»

Peonorunyeckre cBOKCTBA CBA3HOUCIIEPCHBIX CUCTEM.
Peonornueckue cBoiicTBa CBOOOTHOIUCTIEPCHBIX CUCTEM.
AHOManus BA3KOCTH.

IIpakTnueckoe 3ansaTHe Ne 15 « PU3MKO-XHMHYECKasi MEXaHHKA MPOLECCOB e opMalNu U

pa3pyuienusi TBepabix Tea. I dext Peonnaepa»
Bnustaue npuposl KUIKOHM a3l Ha MPOYHOCTH M IMIIACTUYHOCTD TBEPIBIX Tl — 3P PeKT
PeGunnepa.
BnustHre XuMuueckoi mpupo bl TBEPAOTO TENa U CpeJibl Ha MPOSIBICHHUE aJICOPOLIMOHHOTO
MOHMXEHUST TPoYHOCTH. OcHOBHBIE (GOpMBI TIPOSBICHUS d(P¢deKTa: TMOHMKEHUE
NPOYHOCTHU M 00JIETYECHUS IACTUYECKOT0 Ae(hOpMUPOBAHHS TBEPIOTO TEIA.
[IpakTrueckoe ucnonb3zoBanue dpdexra PeOunmepa.

Pa3zoen Ne 7 « Yemotiuusocmov u nonyyeHue OUcCnepcHuix cucmemy

IIpakTnyeckoe 3ansitue Ne 16 «CefuMeHTAMOHHAS U arperaTuBHAasi yCTOM4YNBOCTh

NP

aucnepcHbIX cucteM. KuHeTnka koaryasiuum»
[To xakoMy pU3HAKY JTUCIEPCHBIE CUCTEMBI JeNAT Ha TM0(OoOHbIE U THOPUIbHBIE?
Kaxkoe siBeHue Ha3pIBaIOT COMIOOMIN3ANNMEH U YeM OHO 00YCIIOBICHO?
KaxoBbl oco6eHHOCTH pacTBOpeHus noauMepoB? Kakoii mporecc Ha3pIBalOT HaOyxaHueM?
Yem o0ycioBIeHa arperaTUBHast HEYCTOWYMBOCTD JTMO()OOHBIX TUCTIEPCHBIX CUCTEM?
Kaxkoif mpomecc HaspBatoT koarymsnued? Kakumu cmocobamMu MOXKHO —BBI3BaTh
KOaryJisiuio JIMO()OOHOHM TUCTIEPCHON CUCTEMBI?

IIpakTnueckoe 3ansaTne Ne 17 «Ilosrydyenune u cTaduau3anusi AMCHEPCHBIX CHCTEM

1.

HI/ICHepFaHI/IOHHHC MCTOBI MMOJIYUCHHU TUCIICPCHBIX CUCTEM.

KOHI[GHC@.LII/IOHHBIC MCTOABI MOJYUCHUA JUCIICPCHBIX CUCTCM.

CG,Z[I/IMGHTaI_[I/IOHHaH " arperaTuBHas yCTOI\/'I‘-II/IBOCTI: AUCTICPCHBIX CUCTCM. Pons TemnoBoro
JABWXKCHUS B YCTOﬁqHBOCTH JUCIICPCHBIX CUCTEM.

Pa3zoen Ne 7 «/[ucnepcruvie cucmemvl u 0Xpana okpysicaoujeis cpeowly

IMpakTuyeckoe 3ansiTue Ne 18 «MeToabl pa3pylieHus M yJIaBJIMBAHUA a3po3oJieii. bopbda

Nk W~

Nownk

¢ 3arpsi3HeHHeM aTMocpepbD»
CrioHTaHHOE ¥ MPUHYIUTEIBHOE pa3pylIeHNUE JUCTIEPCHBIX CHCTEM.
Kakwue a’po3omu aBnsioTcst Haubosee yCTOHYUBbIMU?
C gem cBsi3aHa HEOOXOAMMOCTE Pa3pyIICHUS adPO30eii?
Kakue nmpuHIUITBI 1eKaT B OCHOBE METO/IOB pa3pyIIEeHUs a3p030JIeii?
UeM oTiHMyaeTcs NbUICYIABIUBAHUE OT «MOKPOT0)» MbIICYIaBIUBaHHA?
B yewm 3akiroyaercsa MexaHH3M KOHICHCALlMOHHOTO METO/1a MbUICYIaBINBAHUS?
Ounctka ruapocdepsl (BoIabl) OT KOJUIOMIHBIX YacTull 3arpssHeHuil. Mcmonb3zoBanue
NPUHIUIIOB KOATYJISIMU U QIIOKYIISIIH.
OuIbTpoBaHUE U YAbTpaPUIBTPALIUS.
Lentpudyruposanue.
OuncTka BOJbl OT TIOBEPXHOCTHO-aKTUBHBIX 3arpS3HEHUM.
[IprMeHeHrne NeHHOM cenapalyu.
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Ilpumep konmponwvroi pabomvi Nel

I.  Kak H3MeHHTCA yIeIbHAA NOBEPXHOCTE MBUICBHIHOIO TOIUIHBA, €CIH
CPeIHHIl PAIHYC €ro YacTHI YMEHBIIHTE B pa3?
II. Tlpn T=293K m3MepeHBI NOBEPXHOCTHBIC HATAKCHHA BOIHBIX PacTBO-

poB : PA3THYHBIX KOHIEHTPALHII: pe3yIbTaThl MpH-
BeJeHBI B TAOIHIIE!
3 -
c-10
¢. KMOIB/ M . L
1. IloctpoiiTe H30TEpPMy NOBEPXHOCTHOrO HATAXKCHHA PACTBOPOB
- .mpu T=293K.

!4

do
Paccunraiite — e A KaX10i KOHIEHTPALHH.
e

3. Ilo ypasrenmo [ HOOCA BEIMHCIHTE H3OBITOUHYIO AJCOPOUHIO Kii-
CJIOTHI H3 PACTBOPOB YKA3AHHBIX KOHICHTPALIMIL,

4. Tloctpoiite H30TEPMY AXCOPOLHH.

5. Hsorepma aacopounn IIAB nmoBepXHOCTHBIM CI0€M OMHCHIBASTCA

e
ypasHeHHeM Jlenrvmopa: I =T, h—xc_ Haiiaate rpadmue-

max ]
CKHM MCTOIOM KOHCTAHTBI 3TOI0 YpaBHCHHA qu K.
)
6. Cumtas. uro I max + EBIPAKCHHOS B MO M~. MOKA3BIBACT KOIHUC-

creo Mmoaeil JIAB. moMecTHBIIHMXCA Ha M HACHINCHHOIO mo-
BEPXHOCTHOIO CJ104. PacCUHTAliTe MI0MATb. 3aHHMAECMYH OIHOMH
MOJIEKy 105 B HACBHIIEHHOM MOBEPXHOCTHOM
coe.

7. YuutsBaa cBaA3b ypasHeHuii [[Inmxosckoro u JIeHrMiopa u 3HaA
I' .. .‘nocuHTaiiTe 3HAYCHNE KOHCTaHTHI B.

8. 3anmmure ypaBHeHue lllnmxkosckoro.

III. OnpeaernTe KOHCTAHTHI IMOHPHYUSCKOro ypaBHeHHA Ppeifirtuxa. He-
HOIb3YyA CICIVIOMHE 3KCICPHMCHTATbHBIC JAHHBIC MO AJCOPOLHH
CO», Ha akTHBHpPOBAHHOM VT npn T=544K:

P.Ila

O, KI''KI'

Ilpumep konmponwvroi pabomvi Ne 2

1) MonooOMeHHBIN MaTepuan mMaccod 2 T ¢ OOMEHHON €MKOCTBIO 3 MMOJIb/Tyas. TIOTPYKEH B
HUCXOJHBIN pacTBOp AekTposnta oobeMoM V mi (100 mir), cocTaB KOTOPOTo yKa3aH B TaOJIHIIE.
[locne ycraHOBIEHHMS paBHOBECHS COCTaB pacTBopa u3MeHWiIcsA. OmnpenenuTe  THII
MOHOOOMEHHOTO MaTepuaa, ero MOHHYI0 (JOpMYy B Hadayie ¥ B KOHIIE IKCTIEPHMEHTA, TPHBEIUTE
MOHOOOMEHHBIC PEaKIMW, MPOTEKAIONINe B JaHHOW CHCTEME B MOJEKYJISIPHOM, TOJHOM H
COKpAIlleHHOM MOHHOM BHje. PaccunTaiiTe KOHCTaHTY HOHHOTO OOMEHA M CTETICHb HACHIIICHHS
MOHHUTA B KOHIIE SKCIIEPUMEHTa OOMEHHBAIOIIIUMHUCS TPOTHBOMOHAMH.

Ne HoHbr Ca** CI H*
1 CocTaB HCXOTHOTO 0.10 0.10 107
PacTBOpPa, MOJIb-3KB/I
2 Cocras pactsopa, 0.06 0.10 0.04

PaBHOBCCHOT'O C
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MOHOOOMEHHBIM
MaTEepUaIOM, MOJIb-OKB/JI

2) [Monnast oOMeHHast eMKOCTh cyxoro cynbhokatnonuta KY-2-8 paBna 4,8 MOIb-3KB/KT.
Onpenenure npeaeIbHO BO3MOXKHOE KonmraecTBo (B T) 6apus (I1), koTopoe MoxkeT copOupoBaTh
1.2 kr ncxomsoro nonura B Na‘-opme u3 pactsopa, cojepskamero Hurpar 6apus. Hanummure
YpaBHEHUS MPOTEKAIOIINUX PEAKIIUN B MOJICKYJIIPHON, MOHHOW U COKPAIICHHOW HOHHOM opMme.
ATomHas macca Oapus cocrasiser 137,327 a. e. M.

Ipumep konmponvuoi pabomor Ne 3

I. 3om NOTYYEH B3aHMOICHCTBHEM H H30BIT-
Ka.

1. Hammcars dopMyTy MHUICTITB 30714, YKa3aTh MOTCHUHATONpEIe-
JAFOIIHE HOHBL MPOTHBOHOHSL.

2. 300pa3suTh PpHCYHOK MHLEIBL, [TOKA3aTh IPAHHLIY aJCOpOLHOH-
HOro H Tu(¢Y3IHOTO €104 H NMOTOXKEHHE MPAHALEI CKOIbKEHHA.

3. HMszoopasurs rpadux: ¢ = f (r). onHchBaOWIHIl MaleHHE MOTEH-
UHATA 3TCKTPHYECKOrO MOAA B IBOMHOM 3IEKTPHYECKOM ClI0€
MHIIELTBL.

4. B Tex e KoOpIHHATax H300pa3uTs ¢ = f (1) mocae 106aBIeHHA K
307K HEOOTBINOro KOIHYECTBA HHIHQ(EPEHTHOTO 3MeKTPOIHTA:
a) 0) B) r) (KOHLIEHTPALHH IPOTH-
BOHOHOB CYHTATH OJIHMHAKOBBIMH).

5. Hassars nEIHbQepeHTHBIT 3TCKTPOIHT. J00ABICHHE KOTOPOTO K
30710 B 3HAYHTEIBHBIX KOTHYECTBAX. MOXKET BBI3BATh Mepe3apal-
Ky €ro KOLTOHIHBIX dacTHu. II300pazute @ = f (r) 114 TaKoro
cay4as.

6. Hsoopasurs ¢ = f (r) moce 106aB1CHNA K 30710

a) HOBBIX MOPIHIT CTAOHIH3ATOPA

©0) HOBBIX MOpUHI HEHHIHGQEPEHTHOrO 3IEKTPOIHTA. KOTOPBI

OBbL1 B HEIOCTATKe

B) 3HAYHTEIBHBIX KOIHYECTB . KOTOpOe NpHBEIET K Nepesa-

PAIKE MOBEPXHOCTH KOLTOHIHBIX YACTHII.

IMepeuncante n3BecTHBIC BaM croco0s! Koaryaannu 3o71eii.

II. Hopor KOAryIALHH 30714 ¢ OTPHUATETBHO 3APAAKCHHBIMH KOI-
JOHIHBIMH  YACTHIAMH . (Cxk ) cocraBaser

-

MOIB/ M . OnpeneanTs MOpor KOAryIALHH 3TOrO 30714 371eK-
TPOTHTAMH: a) 0) . B) . Beioepure u3 npexto-
KEHHBIX coleil Hanooaee 3 QeKTHBHBII 3 TeKTPOTHT-KOATyIAHT.

[Ipumepnbie Tembl peepaToB

HanotexHosioruu- npuopuTeTHOE HANIPABJICHUE PAa3BUTHS HAYKH U ITPOU3BOICTBA B PO
CucTeMbl ¢ TPUCTABKOW «HAHO»: TPYOKH, BOJIOKHA, MEMOpaHbI

MHoroo6pa3ue JUCTIEPCHBIX CUCTEM B IPUPOJIE U TEXHOC(hepe

[ToBepxHOCTHBIE SBJICHHS KaK CBOMCTBA IUCIIEPCHBIX CUCTEM. 3HaUYE€HUE MMOBEPXHOCTHBIX
SIBJICHU

AJre3ust 1 KOre3usi ¥ UX MpakTUUeCKoe 3HaUCHHE

[IpakTrueckas 3HaUMMOCTh KANWIISPHBIX SIBJICHUN

[Ipumenenue [TAB B HeTAHOM TPOMBIIIIIECHHOCTH

Kommonabie MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA — IMOYEMY HEOOXOIUMO OINPEAEIsTh
KPUTHYECKYIO KOHIIEHTPALIUIO MULIEIUI000pa30BaHHUs.

[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA Ha CITYK0O€ YeIOBEUECTBA — MOJIb3a U BPE/]

10. OBomtonMs MpeACTaBICHUM O JBOMHOM SJIEKTPUYECKOM CJIO€ W MEXaHHW3Max €ro
BO3HHKHOBEHUSI

b=

PR

h
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11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

Dnekrpodope3 u 00JIaCTH ero MPUMEHEHUS

3Ha4yeHue ocMoca M 00J1acTH €ro MPaKTUYECKOro IPUMEHEHUS

JlicriepcHOHHBIN aHAIN3: oTpeiensieM pa3Mep, (GopMy U COCTaB TUCTIEPCHOH (a3bl
benky Kak TUCIIEPCHBIE CUCTEMBI

OnTHyeckue cBONCTBA AUCIIEPCHBIX CUCTEM

UTo M3y4aeT peoJiorus U Kakas mojib3a oT Mojenu bunrama

Bsi3kocTh M ynpyrocTs, Kak 3TO MOKHO IPUMEHUTH K AUCIIEPCHBIM CUCTEMAM

Metonel ompenencHus pasMEpoOB  KOJUIOMAHBIX  YAaCTHL, OCHOBAHHBIE HA HX
PEOJOTHYECKUX CBOMCTBAX

[Tpumenumocts 3¢ dexra Pebunaepa

HoGeneBckue naypearsl B 06J1aCTH XMMUU TIOBEPXHOCTH

OcHOBHBIE CBOWCTBA rUAPO(POOHBIX KOJIJIOUIHBIX CUCTEM

W3meHuMBBIi XapakTep a’po30Jeii: 00pa3oBaHue U CBOWCTBA

CriocoObI nosty4eHus! BBICOKOAUCIIEPCHBIX YaCTHUIL

[Tenst. [Tenoobpazosarenu. [leHHbIe a3p0307U U UX IPUMEHEHUE IS T0KAPOTYIICHHUS
MeToapl O4NCTKH BOABI OT MOBEPXHOCTHO-AaKTHBHBIX BEILIECTB

4.2 ®oH/I OLIEHOYHBIX CPEICTB VISl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTalluu

dopmMa KOHTPOJIS IJIs IIPOBEACHUS IIPOMEKYTOYHOHN aTTECTALUU 110 JUCLHUIIIINHE — 3a4€T.
Bonpochl 1J1s1 MOATOTOBKH K 3a4eTy:

1.

PN

10.
11.

12.
13.

14.

15.

16.
17.
18.
19.
20.
21.
22.

23.

MHoroo6pasue JUCTIEPCHBIX CHCTEM, X PaclpoCTPaHEHHOCTh B IPUPO/IEe U TeXHOCchepe.
[IpyMeHeHne TUCTIEPCHBIX CUCTEM B PA3JIMYHBIX OTPACIIAX MPOMBIIIICHHOCTH. 3HAUCHUE
JUCIIEPCHBIX CUCTEM JUIsl IPOLIECCOB, MPOTEKAIOIIMX B )KUBBIX OPraHU3Max.
Knaccudukanus IUCHEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO JMCIIEPCHOHHOMN
Cpezbl ¥ JUCTIEPCHOM (asbl.

CBo0Oo1HAs MOBEPXHOCTHAS YHEPTHs TpaHUIIbI pa3zaena ¢a3. [loBepxHOCTHOE HATSIKEHUE.
TepMonnHaMu4yecKue XapaKTEPUCTUKH IOBEPXHOCTHOT'O CJIOS.

Ancopbunonnoe ypaBuenue [ mo6ca. [loBepXxHOCTHO-aKTHBHBIE BEIIIECTBA.

AJre3usi, CMauMBaHHUE U PACTEKAHHE JKUJIKOCTEH.

Kanunnsipusie siBneHus

Knaccudukanus mexanusmoB ajacopOumu. AncopOuusi ra3oB M MapoB Ha OJHOPOIHOM
MOBEPXHOCTU. AZIcOpOIMS Ta30B U apOB Ha MOPHUCTHIX MaTepuasax.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA: KJIACCU(HUKAIINI U CBOUCTBA.
Murnennoobpa3oBaHue B BOJHBIX U HEBOJIHBIX Cpeaax.

Muremioo0pa3oBaHie W COMOOMIM3alnus B MNPSAMBIX U OOpaTHBIX  MHUIEIIAx.
MuUKpOIMYIIbCHUH.

Camoopranusanus B aucnepcHbix cucreMax ¢ ITAB. OCHOBHBIE THUIIBI CTPYKTYP.
AncopOumsi TOBEpPXHOCTHO-aKTHUBHBIX BemiecTB. M3orepma aacopOmuum Jlenrmropa.
PaGora agcopOuun

HNonooOmennass amcopOumsi. CBoHcTBa HMOHOOOMEHHBIX MaTEpHAJIOB. Y paBHEHHUE
Huxonsckoro.

DNEeKTPOKMHETHYECKUE SBICHUSA. JIBOWHOE SJIEKTPUYECKUNA CJIOH;, ero oOpa3oBaHHE W
CTPOCHHE.

OnekTpodopes, AEKTPOOCMOC U UX MPAKTUYECKOE IPUMEHEHHE

CenumenTanus u qudGy3us B JUCTIEPCHBIX CHCTEMAaX.

PaccesiHue cBeTa B KOJUIOMIHBIX CUCTEMAX.

[TonsTHE O PUBNKO-XUMUYECKON MEXAaHUKE U €€ OCHOBHBIX 3a/1a4ax.

Cnoco0ObI OnMCcaHus MEXaHUYECKUX CBOMCTB JIUCIIEPCHBIX cucTeM. OCHOBBI PEOJIOTHH.
Peonornueckne Mmonenu: ynpyrocts, BI3KOCTb, IUIACTUYHOCTD.

OU3NKO-XUMHUYECKas MEXaHUKa MpoLeccoB NedopMaluid U pa3pylIeHUs TBEPIBIX Tell.
Dddext Pebunnepa.

CenuMmeHTallMOHHAs M arperaTuBHasl YCTOWYMBOCTb IHUCIEPCHBIX cucTeM. KuHeTHka
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KOAaryJsiluH.

24. TlomydyeHue u cTabuau3anus JUCTIEPCHBIX CUCTEM.

25. MeTozpl pa3pylIeHus ¥ ylIaBIUBaHUs a3po30ieil. boprba ¢ 3arps3sHeHreM aTMocQephl.

26. Ounctka ruapochepsl (BOABI) OT MUCIEPCHBIX YaCTHI[ 3arpsi3HeHuid. lMcrmonbp3oBaHue
MPHUHIIAIIOB KOATYJISIUA U (QIOKYIISIIH.

27. O4KCTKa BOJBI OT TOBEPXHOCTHO-AKTUBHBIX 3arpsS3HECHHUIA.

Crynentsl 00s3aHbl CIaTh 3a4€T B COOTBETCTBUU C PACIHUCAHUEM U yYEOHBIM ILJIAHOM.
3auert sBnsieTcss GOpPMOI KOHTPOJISL YCBOCHHUS CTYICHTOM Y4€OHOM MPOTpaMMBI IO TUCIUTIIHHE.
3aueT nmo MpOCIyIIaHHOMY KYpPCY MOXET ObITh BHICTaBJIIEH Ha OCHOBAaHUH OLIEHKH JAESTEeIbHOCTU
CTyJIEHTa B CEMECTpe, a MMEHHO - IO IOCEIaeMOCTH JIEKIUH, Pe3ysbTaTaM BBIOJIHECHUS
KOHTPOJIbHBIX Pa0OT, pabOThl Ha CEMHHAPCKUX 3aHATHSX, a TakkKe MOATOTOBKH pedeparta U
noknana. Ilpu aTom nomyckaercs Ha 04HOM Gopme oOyueHus npomyck He 6onee 20% 3aHATHH, C
00s13aTeIbHON  OTPaOOTKOM MPOMYIIEHHBIX JabopaTopHBIX paboT. CTYyAeHTBI, Yy KOTOPBIX
KOJIMYECTBO MPOMYCKOB MPEBHINIAET YCTAHOBICHHYIO HOPMY, HE BBITIOJHUBIIIHNE BCE BUIBI paOOT
U HEYJIOBJIETBOPUTEIHHO paboOTaBIIME B TEUEHUE CEMECTpa, MPOXOAIT cobeceqoBaHHE C
mpernoaaBaTesieM, KOTOPbI OMpamIuBaeT CTYACHTa Ha MPEAMET BBISIBICHUS 3HAHUS OCHOBHBIX
MOJIOKEHUW  MUCHMIUIMHBL.  JIIs  mosydeHwWsl  3adera  OOydYaromMiCsS  JOJDKEH — J1aTh
YIIOBJIETBOPUTEIILHEIE OTBETHI HA BCE BOMPOCHI.

Kpurepun onenkn:

- OLIEHKA «3a4YTEHO»: CTYACHT BJIa/IceT TCOPETUICCKUMHU 3HAHHSIMHU 0 JAaHHOMY pa3zeny,
3HaeT OCHOBHBIE CBOMCTBa, 00JacTU MPUMEHEHUS, METOIbl MOJy4yeHHUs, CTaOWIM3alUh U
pa3pylieHus] JUCIEPCHBIX CHCTEM M HMX 3Ha4YeHHWe ISl MpUpoAbl U TexHocdepbl. OTBETHI
LEJIOCTHbIE U TIOJNHBIE, CTYIEHT YBEPEHHO BIIaJIe€T MaTepHalioM M JIOMYCKAEeT TOJIbKO
HE3HAYUTENIbHbIE OIUOKU B OTBETE.

- OLNEHKAa «He 3a4TeHO»: MaTepual HE YCBOEH WJIH YCBOEH YaCTUYHO, CTYACHT
3aTpyIHSETCS] B OMMCAHUM OCHOBHBIE CBOMCTBA, OOJIACTH NPUMEHEHHs, METOJbI IMOJY4YEHUS,
CTaOUIM3alMU U Pa3pyIICHUs AUCTIEPCHBIX CUCTEM, HE MOKET NMPUBECTU KOHKPETHBIE MPUMEPHI
JTUCIIEPCHBIX CHCTEM, COOTBETCTBYIOIIMX 3aJaHHOMY HAOOpy CBOMCTB, 3aTpyAHSETCS B
00BSICHEHUH 3HAUUMOCTH JTUCTIEPCHBIX CUCTEM ISl MPUPOTHBIX U TEXHOCHEPHBIX CHCTEM.

OueHoYHBIE cpeacTBa Uil WHBAJIWAOB M JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCS C YU€TOM UX WHAMBHUIYAJIbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOANMOCTH MHBAJIUIAM U JINIIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMOJHUTEIHLHOE BpeMs sl TOATOTOBKU OTBETA Ha 3a4eTe;

— TP TIPOBEJICHUH MPOLEAYPHI OLICHUBAHHS PE3yIbTaTOB O0YUYEHHUS MHBAINIOB U JIHII C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMATPUBACTCS UCIOIH30BAHUE TEXHUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHyaTbHBIMH OCOOCHHOCTSAMU;

— IIpU HEOOXOAUMOCTH JJIS1 00YHAIOIIUXCSI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbS
¥ WHBAIWAOB TPOIENypa OLEHHBAHUS PpE3YIbTATOB OOYYEHHS 110 IUCHUIIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS WHBAJIUIOB U JIUI C OTPAaHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) TPEeayCMaTpUBAaeT INPEAOCTABICHHUE
uapopMarmu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHUYEHUSM HX 3J0POBbS M BOCIPHSITHS
UHpOpMaLIUK:

JI7st UL ¢ HapyHIICHUSIMH 3pEHUS:

— B [1€4aTHON (hopMe YBEIMUYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA.

JUnist i1 ¢ HapyIIEHUsIMH CITyXa:

— B TIe4aTHOU (opme,

— B (popmMe 2IEKTPOHHOTO TOKYMEHTA.

18



I[JIH JIAIl ¢ HAPYHICHUSAMU OIIOPHO-ABUT'ATCIIBHOIO alllapara:
— B TIeYaTHOU (opme,

— B (hopmMe 2IEKTPOHHOTO TOKYMEHTA.
JIaHHBINA TepeueHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa

o0yJaromuxcs.

5. IlepedyeHb OCHOBHOM H I0NIOJHUTEJIbHON y4eOHOM JTUTEpaTyphl, HEOOXOAUMOI 1J1s1

OCBOCHMS IMCHUILIMHBI (MOIYJIs1)

5.1 OcHoBHas JUTEpaTypa:
JInst OCBOGHMS TUCIUIUIMHBI MHBAJIMIAMU U JINIAMU C OTPaHMYCHHBIMU BO3MOXKHOCTSIMU

3I0POBbS MMEIOTCSI M3JaHHsS B JJICKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaHby.

1.

@punpuxcoepr, . A. Kypc komnouanoit xumuu [DnekTpoHHBIN pecype] : yueonuk / [I.A.
Opunpuxcoepr. — Inektpod. naH. — Cankr-IletepOypr : Jlanp, 2010. — 416 ¢. —
Pexxum noctyna: https://e.lanbook.com/book/4027. — 3aru. ¢ skpaHa.

Bonkos, B.A. Komnonnnas xumus. [IoBepXHOCTHBIE SIBICHUS U JUCIIEPCHBIE CHUCTEMBI
[DnexTpoHHbIl pecypc] : yueOHuk / B.A. BomnkoB. — OmnekrpoH. maH. — CaHKT-
[TerepOypr : Jlanw, 2015. — 672 c. — Pexxum noctyna: https://e.lanbook.com/book/65045.

5.2 lonostHMTeILHAS JIATEPaTypa:

MopaueBckuii, A.I'. ®usznueckasg xumus. [loBEpXHOCTHBIE SIBIEHUS U JUCHEPCHBIE
CHUCTEMBI [ DNeKTPOHHBIN pecypc] : yueoHoe mocooue / A.I'. MopaueBckuii. — DIEKTpPOH.
nan. — Cankr-Ilerepoypr : Jlamp, 2015. — 160 c. — Pexum pgoctyna:
https://e.lanbook.com/book/64335. — 3aru. ¢ ’xpaHa.

Kpyrnsakos, [1.M. @usndeckas u kostonaHas xumusl. Ipaktukym [DnekTpoHHBIN pecypc]
: yauebHoe nmocodwue / [1.M. Kpyraskos, A.B. Hymraesa, H.I'. Bunkosa, H.B. KomeBa. —
OnektpoH. naH. — Cankrt-IlerepOypr : Jlanp, 2013. — 288 c¢. — Pexum mocryma:
https://e.lanbook.com/book/5246. — 3armn. ¢ skpaHa.

BaciokoBa, A.H. Tunossle pacueTsl 10 (U3NIECKON U KOJUTOUTHON XUMHUU [ DIEKTPOHHBIN
pecypc] : yuebnoe mocobue / A.H. Bactokosa, O.I1. 3agaunna, H.B. Haconosa, JI.W.
[epenénkuna. — DnextpoH. naH. — Cankr-IlerepOypr : Jlanp, 2014. — 144 ¢. — Pexum
noctyma: https://e.lanbook.com/book/45679. — 3armn. ¢ skpaHa.

5.3. llepuoauvecKkue u3IaHus:

1. KononnHslii )xypHan

2. Ycnexu Xumuu

3. DKOJIOTHYECKHE CHCTEMBI M IPHOOPHI

4. BezonacHOCTh B TexHOC]epe

5. TexHONOrHH TPAKAAHCKON OE30TTaCHOCTH

6. Ilepeyenb pecypcoB  HHG(POPMANUMOHHO-TEJEKOMMYHHMKANMOHHON  ceTH

«/HTEepHeT», HEOOXOAMMBIX JISI 0CBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

1. http://elibrary.ru/ - Poccuiickas Hay4yHas OnbanoTeka

2. http://www.sciencedirect.com — MOJIHOTEKCTOBas HayyHas 0a3a JTaHHBIX
MEeXIyHapOoaHOTO u3aaTenbcTBa Elsevier.

3. http://apps.webofknowledge.com/ - MynpTHANCIIUIITHHAPHAS pedepaTHBHO-
oubmorpaduaeckas 6a3za qaHHbIX UHCTUTYTA HayuyHO# MHGOopMaruu CILIA
(Institute for Scientific Information, ISI), mpencraBnennas na marpopme Web of
Knowledge kommannn Thompson Reuters.
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4. www.scopus.com - Scopus (SciVerse Scopus) MyIbTHAUCIUTUTHHAPHAS

oubmorpaduaeckas u peeparuBHas 6aza JaHHBIX, CO3JJaHHAS U31aTEIIbCKOM

kopropanueit Elsevier.

http://www.fips.ru/ - denepanbHbII HHCTUTYT TATEHTHOW COOCTBEHHOCTH

http://www.uspto.gov/web/menu/search.html - ba3a gannbix natentos CIIIA

7. http://www.epo.org/searching/free/espacenet.html - baza nannbix marerToB 6osiee 70
CTpaH MUpa

9]

a

7. MeToanueckue yKazaHus JJ1s1 00y4al0UIUXCS 0 OCBOCHUIO TMCHMUILIUHBI (MOIYJISA)

VYcnemHoe OCBOEHME AMCLUUIUIMHBI IPEAINOoJaraeT akTUBHOE, TBOPYECKOE YydacTHe
CTYZICHTA ITyTeM IUIAaHOMEPHOH, ITOBCETHEBHON PaOOTHI.

Paboma ¢ koncnexmom nexyuii. [IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHITHH, OTMETHTE
MaTepHuaJl KOHCIIEKTa JIEKIMI, KOTOPBIN BBI3BIBACT 3aTPYyAHEHU Ul MoHUMaHus. [lonsiTalitech
HalTH OTBETHI HA 3aTPyJHUTEIbHBIE BOIPOCHI, UCIONb3Yysl PEKOMEHAYEMYIO JuTeparypy. Ecnu
CaMOCTOSITENIFHO HE YAAJIOCh pa3o0parbes B MaTepuaie, ChOpMyIupyHTe BOIIPOCH U 00paTUTECh
3a IOMOIIBIO K IPENoJaBaTesI0 Ha KOHCYJIbTAllMK WK OJvKalIen JTeKIuu.

PerynsapHo oTBoauTe BpeMs Ul MOBTOPEHHUS MPOIIEHHOTO MaTepuala, MpoBepsisi CBOU
3HAHUs1, yMEHUS M HAaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

OCHOBHBIM BHJIOM ayJUTOPHOH pabOThI CTYJEHTOB SIBIISIOTCS CEMHUHApPCKUE 3aHSITHA,
KOTOpbIE CIIy’KaT AJs 3aKpeIUIeHUs W3y4eHHOrO MaTepuala, pa3BUTUS YMEHUH U HaBBIKOB
HOJTOTOBKH JIOKJIAJIOB, COOOLICHUH, MPUOOPETEHHs! OIBITa YCTHBIX MYOJIMYHBIX BBICTYIUICHHH,
BEJICHUS JUCKYCCHM, ApTyMEHTALH 1 3aIUThI BBIABUTaEMbIX ITOJI0KEHUH, a TAKKe 1J11 KOHTPOJIS
IPerno/IaBaTeseM CTEIIeHN OArOTOBICHHOCTH CTY/ICHTOB MO N3y4aeMOM JUCIUIIINHE.

CemuHap mpeamnosiaraeT CBOOOIHBIM OOMEH MHEHUSMH IO u30paHHOW Temaruke. OH
HAUMHAETCS CO BCTYIUTEIBHOTO CJIOBa MpenojaBareis, (HOpMyTUPYIOMIETO IeNib 3aHATHS H
XapaKTepU3YIOIIEro €ro OCHOBHYIO MpoOieMaTHKy. 3aTeM, Kak IMpaBWIO, 3acilylIUBAOTCS
coobuieHus ctyeHToB. OOCyKIeHne COOOIIEHHSI COBMEIIAETCS C PACCMOTPEHUEM HaMEUCHHBIX
BonpocoB. CooOLeHHs, Mpeanojarallie aHalu3 MyOJUKaUi MO OTIACIBHBIM BOIpOCaM
CeMMHapa, 3aciylIMBAaIOTCA OOBIYHO B cepeauHe 3aHATusA. [loomipsieTcss BBIABWKEHHE U
00CyX/IeHUE albTEPHATUBHBIX MHEHMH. B 3aKIIOUYMTENBHOM CJIOBE IpenojaBaTeilb MOABOIUT
UTOTH OOCYXIEHHsI M OOBSBIAET OIICHKM BBICTYNABIIUM CTyAEHTaM. B Iensx KOHTPOJIA
HOJTrOTOBJIEHHOCTU CTYIAEHTOB M IPUBUTHS MM HABBIKOB KPAaTKOI'O MHCbMEHHOI'O H3JIOKECHHUS
CBOMX MBICIICH TMperoAaBaTesib B X0A€ CEMUHAPCKUX 3aHATHH MOXET OCYIIECTBIATh TEKYIIMN
KOHTPOJIb 3HAHUH B BHJIE YCTHOTO OIIPOCA WJIM MUCbMEHHBIX IPOBEPOYHBIX PAOOT.

[Ipy TNOArOTOBKE K CEMHHApYy CTYAEHTHl HMMEIOT BO3MOXKHOCTh BOCIOJIB30BAThCS
KOHCYJIbTallMsIMU IpernojaBaress. KpoMe yka3aHHBIX TEM CTYAEHTHI BIPaBe, 110 COTJIaCOBAHUIO C
npernojiaBaTeneM, H30MpaTh U APYrue HHTEPECYIOUINE UX TEMBI.

KayecTtBo y4eOHOIH pabOTBI CTYAEHTOB IIPENO/AaBaTENlb OLIEHUBAET B KOHIIE CEMMHApA,
BBICTaBIISASA B PaOOUMii )KypHa TeKyIre oleHKU. CTyIeHT UMEeT NPaBO 03HAKOMUTHCS ¢ HUMHU.

B ocBoeHHMM IUCHMIIIMHBI MHBAIWJAMM M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAIMH) —
JIOTNIOJIHUTEIBHOE pa3bsICHEHNE Y4eOHOro MaTepuaia.

WuauBuayanbHble KOHCYJNBTAIlMM IO TPEIMETY SIBIAIOTCS BaXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3ALUN OOY4YEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTelieM U OOy4aroluMCs HMHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBBSL.

MeTtoanyeckue peKOMeHIAIMH K HANIMCAHUIO pepepaToB U NMOATOTOBKeE JOKJIA10B
Iesbro HanrcaHus pedepaToB SABIAETCA:

- TPUBUTHE CTYIEHTaM HAaBBIKOB OuOIMOrpaduyeckoro moucka HeoOXOoIuMon

auTepatypsl (Ha OyMaKHBIX HOCHTEIISAX, B QJICKTPOHHOM BU/IE);
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- NIPUBUTHUE CTYAECHTAM HABBIKOB KOMIIAKTHOT'O W3JIO)KEHHUS MHEHHUS aBTOPOB M CBOEIO
CYXKIECHHs M0 BBIOPAaHHOMY BONPOCY B MHCHbMEHHOW (opMe, HayYHO IPAMOTHBIM SI3BIKOM W B
XOpOILIEM CTHJIE;

-BbIpa00OTKAa HAaBBIKOB aHajM3a U KPUTUYECKOTO BOCHPUATUS HAYUYHO-TEXHUYECKOU
UHpOpMaLuy;

- IpuOOpeTeHNe HaBbIKa TPAaMOTHOT0 0(OPMIICHHSI CChIJIOK Ha MCTIOIb3yEeMbl€ HCTOUHUKH,
NPaBUIBHOTO IUTUPOBAHUS AaBTOPCKOTO TEKCTA;

- BBISIBJICHHE U Pa3BUTHE Y CTY/I€HTa HHTEpECa K ONPEIeNIEHHON HayYHOU U MPaKTUYECKOM
npoOJaeMaTuke ¢ TeM, YTOOBI UCCIICOBAHKE €€ B JaJbHEUIIeM MPOA0JIKAIOCh B MOJATOTOBKE U
HAIMCaHUM KYPCOBBIX U AUIJIOMHON paOOTHI M NaNbHEUIINX HAYYHBIX TPYAAX.

OcHOBHBIE 3a[]a4M CTY/ICHTA IIPH HaIMcaHuu pedepara:

- C MaKCHUMaJIbHOW TIOJHOTOM HCIIOJIb30BaTh JIMTEPATypy IO BBIOpaHHOM TeMme (Kak
PEKOMEHAYEMYIO, TaK W CaMOCTOSITEIbHO TOAOOpaHHYIO) Ui NPAaBWIBHOTO ITOHUMAaHUS
ABTOPCKOM MO3UIINH;

- BepHO (0e3 MCKakeHHsI CMbICTa) IepeaaTh aBTOPCKYIO MO3HIIMIO B CBOEH paboTe;

- YSICHUTD JJ1s1 ce0sl M M3JI0KUTh MPUYUHBI CBOETO COTIacHsl (HECOTJIacHs) C TEM WIIM UHBIM
aBTOPOM I10 JIaHHOW Tpodeme.

TpeOoBanus K coaepkanuio pedepara:

- MaTepHal, UCIOJIb30BaHHBIN B pedepare, TOKEH OTHOCUTCS CTPOTO K BEIOPAHHOM TeMe;

- He0OXOJIMMO H3JI0KUTh OCHOBHBIE aCMEKThl MPOOJIEMbl HE TOJIBKO IPAaMOTHO, HO U B
COOTBETCTBUH C TOW WJIM MHOM JIOTHKON (XpOHOJIOIMYECKON, TEeMAaTHYECKOW, COOBITHIHOM 1 Jp.)

- TIpU U3J0XKEHUH CJIEIyeT CTPYNIUPOBATh HJIEU PA3HbIX aBTOPOB MO OOIIHOCTH TOYEK
3pEHHSI WM MO0 HAYYHBIM IIKOJIAM;

- pedepaT DOMKEH 3aKaHUMBATHCSA IOABEACHUEM MTOTOB MPOBEACHHON HCCIIEI0BATENbCKON
paboThl: copep)kaTh KpaTKUM aHaiIM3-000CHOBAaHHE MPEUMYLIECTB TOW TOYKH 3pEHHs 10
paccMaTpuBaeMoMy BOIIPOCY, ¢ KOTOpor Bel conuaapHsl.

Crpykrypa pedepara.

Pedepat nHaunnaercs ¢ TutynbHOro aucta. O0paszen opopMICHUS TUTYIBHOTO JIUCTA JUIS
pedepata npuseneH B [Ipunoxxennn 1.

3a tutrynpHBIM JuctoMm cienyer Comepskanne. ConmepkaHue - 3To IiaH pedepara, B
KOTOPOM Ka)XJ0My pa3lely JOJDKEH COOTBETCTBOBaTbH HOMEp CTPAHULBI, HA KOTOpPOW OH
HaXOUTCS.

Texct pedepara. OH nenauTcs Ha TPU YaCTH: BBEIEHHE, OCHOBHASI YacTh U 3aKJIIOUCHHE
(mpumep odopmiienus npuBeneH B [Ipunoxxennu 1).

a) Beenenue - paznen pedepara, MOCBSIIEHHBIA OCTAHOBKE MPOOIeMbl, KOTOpas OyaeT
paccMaTpuBaThCs 1 00OCHOBAHUIO BHIOOPA TEMBI.

6) OcHOBHast 4acThb - 3TO 3BE€HO Pa0OTHI, B KOTOPOM IOCIIEAOBATEIILHO PACKPHIBAETCS
BblOpaHHas TeMa. OCHOBHAas 4acTh MOXKET ObITh NMpEACTaBlieHa KakK IeJIbHBIM TEKCTOM, TaK U
pasgeneHa Ha rnaBbl. Ilpu HEoOXOIMMOCTHM TEKCT pedepaTta MOXKET JOMOJHATHCS
WJUTFOCTPAIUSIMU, TabInIaMu, TpaguKkamMu, HO UMHU HE CIIeAyeT "Mmeperpy ath' TEKCT.

B) 3aKIII0UYEHHUE - TaHHBIN pa3nen pedepaTa T0KEH ObITh MPEICTABICH B BUIE BHIBOJIOB,
KOTOpBIE TOTOBATCS Ha OCHOBE MOATOTOBJIEHHOTO TEeKCTA. BBIBOABI JOKHBI OBITH KPATKUMU U
yeTKUMHU. Takke B 3aKII0YEHUH MOYKHO 0003HAYUTh MPOOIEMBI, KOTOpBIE "BHICBETHIINCE" B XOI€
pabotsl Hag pedepaToM, HO HE OBUTH PACKPBITHI B padoTe.

Crnucok nurepaTypsl. B 1aHHOM crucke Ha3bpIBalOTCSl KaK T€ MCTOYHMKH, Ha KOTOpBIE
CChIIAeTCsl CTY/ACHT MpPH MOATrOTOBKE pedepaTa, Tak U BCe MHBIE, H3YUCHHBIE UM B CBSI3U C €T0
NOAroTOBKOM. B paboTe 10MKHO OBITH MCIOIB30BAHO HE MEHEE 5 pa3HbIX UCTOUYHUKOB. PaboTa,
BBITIOJTHEHHAs] ¢ MCMOJIb30BaHUEM MaTepHalia, COAepikKallerocs B OJHOM HaydHOM HMCTOYHHKE,
SBIISICTCSI SIBHBIM IIJIaruaToM M He npuHuMaerca. Odopmienne Crnmcka JUTEpaTyphl JOTKHO
COOTBETCTBOBATh TpeOOBaHMIM OHOIHMOTpadUUECKIX CTaHIAPTOB.
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ITIpu HeoOxomumocTu B pedepar Moxer ObITh no0aBieH pasgen «lIpunoxenue», B
KOTOpBIM MOXHO BKJIIOYaTh TEKCThl HOPMATHBHO-TNPABOBBIX JOKYMEHTOB, KOTOpbIE ObUIH
UCIIOJIb30BaHbI B X0/I€ IOJATOTOBKU pedepara; cxeMbl, TAOJIUIBI U T.1.

Paznensr «BBenenue», «3akmoueHue», «Crnucok autepatypb» U «lIpuioxkenue» He
HYMEPYIOTCSL.

O0beM U TexXHHYECKHE TPeOOBaHMS, IPeAbsBJIsAeMbIe K BbINOJHEHUIO pedepara.

K odopmnenuto pedepara npeabsBIsIOTCS T e TpeOOBaHUs, KaK U K KypcoBoOil paboTe.
Pedepar nomken ObITh HAOpaH Ha KOMIIBIOTEPE U paciiedaTad. Ha Bcex cTpanuiax paboThI cripaBa
CJIeZlyeT OCTaBHTb MOJS MO 25 MM JUIsl IOMETOK M 3aMEeUYaHHid MPOBEPSIONIETO MPEroaBaTes.
O0Bem paboThl TOJKEH OBITh, KaK MPaBHIIO, He MeHee 15 u He Oonee 25 cTpanuil. PaboTa nomkHa
BBINOJHATHCS 12-14 Kernem depe3 uHTEpBan 1.5, pa3Mepsl OCTABISAEMBIX MOJIEH: JIEBOE - 25 MM,
mpaBoe - 25 MM, HibkHee - 20 MM, BepxHee - 20 MM. CTpaHUIIBI JOHKHBI OBITH TPOHYMEPOBAHBI.
Crpanuns! pedepara HeoOX0AUMO MPOHYMepoBaTh. [lepBoil cTpaHuIell CUUTAETCS TUTYJIBHBINA
JIUCT, HA KOTOPOM HOMEp CTPaHHIIBI He cTaBUTCsA. OOt 00beM paboTsl — oT 12 10 15 cTpanuiy
B pacuere Ha Qgopmar Oymaru A-4 (297x210 mMMm) u u3noxenue tekcra 14 xermem yepes 1,5
uHTepBana. Paznensr «Croucok nutepatrypbl» U «lIpuokeHus» HE YUYHMTHIBAIOTCA B 00ILEM
o0beMe paboThl. PaccTosiHue Mexxay Ha3BaHHEM 4YacTd pedepara WM IJ1aBbl M MOCIEAYIONINM
TEKCTOM JOJDKHO OBITh paBHO ABYM HHTepBasiaM. Dpa3bl, HAUWHAIOIHECS ¢ "KpacHOU" CTPOKH,
revaTaroTcs ¢ ad3alHbIM OTCTYIIOM OT Hadaia CTPOKH, paBHBIM 1.25 cMm.

[Ipu uutTHpoBaHUK HEOOXOIUMO COOIIOATH CIEAYIOLIUE MpaBUia;

- TEKCT LMTAThl 3aKII0YaeTcs B KaBbIUKM U TPUBOIUTCS 0Oe3 u3MeHeHuil, 0e3
MPOU3BOJBHOTO COKpAILEHUS! IUTUPYEMOTo ¢parMeHTa (IMPOMYCK CIOB, MPEATOKEHUN WIN
ab3ameB JIOMYyCKaeTcs, €CIU He BJIEUET HCKaKEHUs Bcero (parMeHra, W o0O3HAYAeTCs
MHOTOTOYHEM, KOTOPOE CTaBUTCS HAa MECTE NPOIycKa) U 63 NCKaKEHHsI CMbICIIA;

- Kaxas LuTaTa JOJDKHA COMPOBOXKIATHCA CCBHUIKOM Ha HMCTOYHHK, HOMEP KOTOPOTo
YKa3bIBA€TCS HEMOCPEACTBEHHO II0CJE€ TMPUBEACHHOW LMTAaThl B KBAJApPAaTHBIX CKOOKax, a
oubnuorpaduueckoe OmnHMcaHUe NPUBOAUTHCS B KOHIIE B BHUAE pedepaTa B BUAE CIHCKA
JauTepaTypa.

B cnydae, ecnu oOywaromuiicss CBOMMH CJIOBaMH I€PECKa3bIBACT JIUTEPATypHBIN
UCTOYHUK, TO TOCJEe OKOHYaHUS WHGOpPMalUHU, B3STOW M3 KOHKPETHOIO HCTOYHUKA, TaKKe
yKa3bIBAETCS CChUIKA HAa UCIIOIB3YEMYIO JIUTEPaTypy.

Joxaan (yctHoe coolmieHue) mo pedepaTy mpeacraBiser coboit kpatkoe (8-10 mumH)
W3JI0KEHUE CYTH BBIMOJHEHHON PabOThI, COMPOBOXKIAIONICECS KOMIBIOTCPHON IMPE3CHTAIMEH,
KOTOpasi JOJDKHA BKJIIOYAaTh B cebs He Oosee 8-10 crmaiioB, He cuuTas MEPBOrO ciaiiia, Ha
KOTOPOM JIOJDKHBI OBbITh yKa3aHbl Ha3BaHue paboTrel U PUO wucnomHuUTENs, HampaBleHHE
MOJITOTOBKH U KYpC.

TpeGoBanus k 10KJIaTY:
Hannune MynbTUMEIUUHON MPE3EHTALMH C WUTIOCTPATUBHBIM MaTEpUATIOM.
Jlokiian noymKeH OBITh BBIIIOJIHEH TPAMOTHO, ¢ COOIOICHHEM KYIbTYPhI U3TI0KEHUSI.
O06s13aTeNbHO AOKHBI IMETHCS CCHUIKU Ha MCTOIb3YEMYIO TUTEPATYPY.
Bpewms noknana 8-10 MuHyT.

[Tpu mpoBepke pedepara u T0KIaaa MPETOAABATEIIEM OLICHUBAIOTCA:

e 3HanHue (aKTUUECKOr0 MaTepHayia, YCBOCHHE OOIIMUX MPEJCTABICHUN, MOHATHA IO TEeMe
pedepara, a Taxke Mo U3ydaeMon AUCIUILINHE;

e CooTBeTCTBUE MEXY TEMOM U cofiep)KaHueM pedepara.

e CreneHb 0OOCHOBAHHOCTH APTYMEHTOB U OOOOIEHHH, JTOTMYHOCTh U IOCIIEAOBATEILHOCTh
U3TI0KEHUSI MaTepuaia, KOPPEKTHOCTh apryMEHTAIlNH, XapaKTep U JOCTOBEPHOCTh MPUMEPOB,
CIOCOOHOCTH K 0000IIEHHUIO, ITUPOTA KPYyro3opa aBTopa.

22



e licnonp3yemble nHUTEpaTypHblE MCTOYHUKU: HE MEHEE 5 CCBUIOK HAa HAay4HbIE, HAay4HO-
TEXHUYECKHE pabOTHI (B TOM YHCIIC HA HOPMATHBHO-TIPABOBHIE aKThl, €CIIU 3TO HEOOXOIMMO),
B TOM 4YHCJIEe B 3JEKTPOHHOM BHIe. He 3acumrthiBaercs pedepar, npu MOArOoTOBKE KOTOPOTO
UCIOJb30BajJachk TOJBKO YyueOHas JMTepaTypa, MaTepuallbl CeTH MHTEpHET, HOCAIINe
PEKIIaMHBIA XapakTep, B TOM YHCJIE PACIOJIOKEHHBIE HAa caiiTe KOMIAaHUH, paboTa KOTOPBIX
CBsI3aHa C NPOU3BOJACTBOM, HCIOJB30BAHUEM W/WIN YTHIM3ALUEH AUCIEPCHBIX CUCTEM, a
TaKXe Pecypchl, COAepKaIie TOTOBBIE pedepaTsl.

e KynbTypa NMCbMEHHOIO U3JI0KEHUS U 0()OPMIIEHUS MaTepuana.

e YMeHHUe YETKO U JIOTUYHO JOJIOKHUTh OCHOBHBIE PE3yJIbTaThl paboThI;

e KauecTBO U MH(OPMATUBHOCTh MIUTIOCTPALIMOHHOTO MaTepHuaa;

e YMeHHe rpaMOTHO, YETKO OTBEYATh HAa BOIPOCHI U BECTH APIYMEHTHPOBAHHYIO TUCKYCCHIO.

JlonmyckaeTcst peAbsBICHUE pedepaTa MPernoaaBaTelto B JEKTPOHHOM BHJIE, B TOM YHCIE I10

3NIEKTPOHHOM moute. B 3TOM ciyyae B OymaxkHoM Buze pedepar He cpaercs. [lo pesynpratam

CTYACHT MOJIYy4aeT OLEHKY «3auTEHO» WM «HE 3a4TE€HO) 110 JaHHOMY BUY PaOOTHI.

8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYHIECTBJIECHHH

00pa3oBaTeILHOIO NMPoIecca Mo JMCUUILIHHE (MOTYJII0)

8.1 llepeuenb MHGOPMANUOHHBIX TEXHOJIOT Wil
Hcnons3oBanue DIEKTPOHHBIX IPE3CHTALMKM IPU  IPOBEACHUM JIEKLIMOHHBIX U

MPAKTUYECKUX 3aHITHH.

8.2 [lepeuenb HE0OXOAUMOTO MPOTPAMMHOI0 O0eceYeHust

1. Microsoft Windows 8, 10
2. Microsoft Office Professional Plus

8.3 [Ilepeyenr UHPOPMANMOHHBIX CHPABOYHBIX CHCTEM U COBpPEMEHHBIX

npogdeccuoHAJbHBIX 023 JaHHBIX:

l.
2.

CnpaBouno-npaBoBas cucrema «Koncynprant [Tnroc» (http://www.consultant.ru)
OenepanbHass ~ rocymapcTBeHHas — wHpopmaimoHHas — cuctema  «HammonanbpHast
aNeKTpoHHast 6nbaroTeka» https://H30.pd

baza nanneix Hayunoii snektponHoii 6ubnmorekun eLIBRARY.RU https://elibrary.ru/
baza  OTkpbITBIX  nmaHHBIX MuHuCTEpCTBA TpyAa M COLMAIBHOM  3alllUTHI
P® https://rosmintrud.ru/opendata

baza nmaHHBIX TpodecCHOHANBHBIX CTaHIAPTOB MMUHHCTEPCTBA TPyJa M COITHATBHOU
3aIIUTHI P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

ba3el nanaBIX MUHHCTEPCTBA IKOHOMUYECKOTO pa3BuTus PO http://www.economy.gov.ru
Odummanpapiii caiit denepanbHOT0 areHTCTBA MO TEXHUYECKOMY PETYIHPOBAHHUIO U
MeTtpoJioruu http://protect.gost.ru/

9. MarepuajJbHO-TeXHHYeCcKast 0a3a, HeoOXoauMMasi JJ  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMpoLecca Mo TUCHUILINHE (MOIYJII0)

No

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHUE TUCIUTIITUHBI

Bun pabor
Ap (MOJIyIsI) ¥ OCHAIICHHOCTH

Jlexunonnsle 3anusatus | Jlekumonnast aymuropust (ayn. 322c, 416c, 126c, 422c),
OCHAILIEHHAs] TIPE3EHTALMOHHON TEXHUKOW (IIPOEKTOP, 3KpaH,
KOMIBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM IPOTPAMMHBIM
obecneuenueM (I1IO) ans geMOHCTpauuMu MYJIbTUMEIUHHBIX

Mpe3CHTALUM.
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CeMHHapCcKue 3aHATUS

Aynutopus (aya. 322c, 416¢, 126¢, 422¢, 332¢), ocHareHHas

[Ipe3eHTAalMOHHON TEXHUKOMN (mpoextop, JKpaH,
KOMIBIOTEP/HOYTOYK WJIM TEPEHOCHOM MYJIbTHMEIUNHON
TEXHUKOM) u COOTBETCTBYIOIIUM IpOrpaMMHBIM

obecneuenuem (I10) mns meMoHcTpanuu MYJIBTUMEIMHHBIX
IIPE3EHTalNMN.

['pynnoBbie VYueOHast ayauTopus JJIs MPOBEACHUS 3aHATUH JICKIIMOHHOTO
(MHAUBUAYATbHBIC) tuna (ayn. 322c, 416¢, 126¢, 422¢, 332c¢)

KOHCYJIbTAIINHU

Texyuuit ~ KOHTPOJb, | YueOHas ayAUTOPHs A MPOBENEHUS 3aHATUN JIEKIIMOHHOTO
MIPOMEXKYTOUHAS tumna (ayn. 322c¢, 416¢, 126¢, 422¢)

aTTecTanus

CaMocrosTenbHas AyIuTOpUH, OCHAILICHHBIE KOMIIBIOTEPHOW TEXHHKOH C
pabora BO3MOXKHOCTBIO  MOAKIIOYEHUsT K  cetd  «MHTepHET»,

MpPOrpaMMOMl  SKpPaHHOTO YBEIMYECHHS H  OOCCIICUCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcuteta (400c, 401c, 431c, 329c¢)
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Ipunoocenue 1
IIpumep odopmiienus pepepara
MUWHUCTEPCTBO OBPA30BAHN A 1 HAYKU POCCHUNCKOU ®ENEPALINN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHuUs

«KYBAHCKHI IT'OCYJIAPCTBEHHBI YHUBEPCHUTET»
(PIr'OY BO «KyoI'Y»)

Kadenpa pusnueckoii xumun

Pedepar no nucuurmiuxe
JlucniepcHbIC CUCTEMBI B IPUPOJIE U TeXHOCHEpE

Yka3arb Temy pedepara

Pa6oty Beimonnun ®amunus 1.0.

PakynpTeT XUMHUU U BBICOKUX TEXHOJIOTUHU

Hampasnenune 20.03.01 TexnocdepHas 6e30macHoCTb

[Tpoduns be3onacHOCTh TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOJICTB

ITIpenopasarens Jloza H.B.

Kpacuognap 201
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BBEJIEHUE

TexcTt BBeneHus
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