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1 Hesn u 328241 N3y4YeHHU s AU CUMIIIMHBI

1.1 Ilesb 0CBOEGHHS JUCHUTIIMHBI

Lenp yuebHO# nuctuminHbl «JlucrnepcHble CUCTEMBI B IPUPOE U TeXHOC]Epe» COCTOUT
B ()OPMHMPOBAHUM y CTYJCHTA MPEACTABICHUI O CTPOCHUM U CBOMCTBAX AMCIEPCHBIX CUCTEM, O
UX HaXOXICHUH U 3aKOHOMEPHOCTSX MMOBEICHUs B IPHpoJie U TexHochepe. OOBbeKTaMu U3ydeHHUs
JUCLUIUIAHBI SIBIISIIOTCS CIIOKHBIE CUCTEMBI, TAKAE KaK II0YBa, TPYHTOBBIE BOBI, TOPHBIE TIOPOJIBI,
o0iaka, pa3iMyHbIe a’p030JM, (UIBTPHI, MEMOpPaHBI, JIEKAPCTBEHHBIE CPEICTBA, MOIOIINE
CpeICcTBa, KOCMETHKA, MblIa, MAaCThl, OMOJIOIHYECKHE OOBEKThl U CaM YEJIOBEK U T.J., a TAKKe
IIPOLIECCHI, IPOTEKAIOLIUE HA X TPAHULIAX.

1.2 3apayu AMCUMIIVIMHBI:
- c(hopMUpPOBATh MPEJCTABICHUE O MOHITUU «IHCIIEPCHOE COCTOSIHUE BEIIECTBAY;
- 03HAKOMHUTh CTYJIEHTOB C KiaccH(UKanuen, 0COOEHHOCTAMHU CTPOCHUS U (DYHKIIMOHUPOBAHUS
JUCIIEPCHBIX CUCTEM Pa3IMUHBIX THIIOB;
- 03HAKOMMTb C METOJaMH MOJIyYeHHs, CTAOMIIN3aLUU U PA3pYyLICHUs JUCIIEPCHBIX CHCTEM;
- chopMuUpOBaTh MPEICTABICHUE O POJIH JUCIIEPCHBIX CHCTEM B IIPHPOJIE U TeXHOChEpe;
- Pa3BUTH Y CTYJICHTOB HABBIKA PA0OTHI C y4eOHOU M HAYYHOU JIUTEpaTypOil.

1.3 MecTo nucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

HucuunnuHa «/lucniepcHble CUCTEMBI B TPHPONE U TexXHOCc(epe» OTHOCUTCS K
BapuaTUBHOW wyacTu bmoka 1 "uctumiauael (Moaynu)" yd4eOHOrO IUTaHA HaIpaBICHUS
noarotToBku  TexHocdepHass Oe3zomacHOCTh, NpoPuiab be3omacHOCTh  TEXHOJOTHUECKUX
MPOLIECCOB U MPOU3BOACTB U M3y4aeTcs B 6 cemectpe. JucnuminHa «/lucnepcHble cucTeMbl B
npupojae U TexHocdepe» Oazupyercs Ha CICAYIONUX IUCHHUIUTMHAX: «XuUMUsS» (dacte 1-4),
«Duzuka-1», «dusnka-2», «Bpicmag matemarukay. JucuuniuHa «/lucnepcHbie cUCTEMBbI B
IpHUPOJIe ¥ TEXHOC(hEpe» SIBISIETCS OCHOBOM I AaTbHEUIIIeTr0 n3y4eHus AuCIHILINH «[Iporeccsl
U arnaparthbl BOJOTOATOTOBKH B TeXHOC(epe», «CUCTEMBbI 3aIIUThI U peabuIuTaK TUTOCHEPHD»,
«IIpouecchl mepeHoca TEXHOTEHHBIX 3arps3HEHUil B OKpyXKaroleh cpene», «IKOJIOTHYEeCcKue
ACHeKThI MPUPOAOIONIL30BaHUA», «IOHOOOMEHHbIE MaTepHabl ISl SKO3AIUTHBIX MPOIIECCOBY.

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3yJbTATOB O0OyYEeHHUS MO AUCUHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

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

Ne NHupekc Conepxanue B pesynbrate uzyueHus: yaeOHON AUCHUTUIIMHBI
n1; KOMIIET | KOMIIETEHIINH (WU €€ 00y4aromuecs T0JIKHbI
" | eHuuH YacTH) 3HATh YMeThb BJIaJeTh
1. OK-9 CHOCOOHOCTHIO - HOHSITHE | -ONPEAEIIATh - HaBbIKaMU
NPUHUMATh PEUICHUS | «IUCIIECPHBIE | METOJBI BbIOOpA
B Mpelerax CBOUX | CUCTEMbl» U | pa3pylIeHUs Haubomee
MOJTHOMOYHI METO/TBI 17005 ONTUMAJIbHBIX
MOJIy4EeHHUS, CTaOUIU3alu | METOJIBI
CcTaOUIM3aluu | AUCTIEPCHBIX paspyuieHus
U Ppa3pyLICHUs | CUCTEM; WA
JUCTIEPCHBIX cTaOuIn3anuu
CHUCTEM,; JUCTIEPCHBIX
CHCTEM;
2 OIIK-1 | cmocoOHOCTRIO - 3Ha4YEHHUE | - HaBbIKAMU
YUUTHIBATh JUCTIEPCHBIX OpUEHTHUPOBATH | MOUCKA,
COBPEMEHHBIE CUCTEM B |cCs B | cUCTEMaTHU3aIu
TEHACHIIMU PAa3BUTHS | COBpeMEHHON | mpodeccuoHan | u aHaiM3a
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Ne NHupekc Conepxanue B pesynbrate u3zyueHus: yaeOHON AUCHUTIINHBI
g, | KOMIIET | KOMIETEHIHH (umm 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 HOPMaTUBHOM
TeXHOCHEpHOM B obnactu | (Hay4HbBIC U | uHpOpMaK B
0€301acHOCTH, oOecrieyeHUs | TEXHUYECKHE MIPEIMETHOM
U3MEPHUTEIBHON 1 | TexHocpepHOH | mepuoanyYecKue | oomactu IS
BBIYHCITUTEILHOM 0e30MacHOCTH; | U3JaHMUS, OTIpeIeIICHUS
TEeXHHKH, npoduIbHbIE COBpPEMEHHBIX
UH(POPMAIMOHHBIX CaMTHI, TEeHJICHIIUN
TEXHOJOTH B CBOEH 00pa3oBaTellbH | pa3BUTHS
npodeccnoHaIbHON pI€ TIOPTAIBI U | TEXHUKHU u
NEeSITEIIbHOCTH T.J1.); TEXHOJIOTUH B
obmactu
o0ecrnieuyeHus
TeXHOCepHOU
0€30MacHOCTH
3 [IK-22 | cmocoOHOCTBIO COBPEMEHHBIE | IPOBOJUTH BJIA/IETh
UCIOJIb30BaTh 3aKOHBI | TEOPUU o | pusuko- HaBbIKaMU
u METOJIbI | CTPOCHUU U | XUMHYECKUE MPUMECHCHHUS
MaTeMaTHKH, CBOICTBax pacueTsl C | COBpPEMEHHBIX
€CTECTBCHHBIX, JMCTIEPCHBIX MIOMOIIBIO TEopHii 0
TYMaHUTapHBIX U | CHCTEM. M3BECTHBIX 3aKOHOMEPHOCT
HKOHOMHMYECKUX HaAyK bopmyn AX
npu pelieHun YpaBHEHUH B | CYIIECTBOBAHU
pohecCHOHATBEHBIX obnactu s TUCTIEPCHBIX
3a1a4 MOBEPXHOCTHBI | CUCTEM IE
X SBJICHUH WU | o0ecrieueHus
JIUCTIEPCHBIX TexHOChEpHOH
CUCTEM npu | 6€30MacHOCTH ¢
pelieHun UCIOJIb30BaHUE
npodeccHoHall | M 3aKOHOB U
BHBIX 3aJ1a4. METOJIOB
MaTEeMaTHKU H
€CTECTBEHHBIX
HayK npu
pelIeHnn
npodeccronan
bHBIX 3a]1a4.

2. CTpyKTYypa U cofepKaHMe JUCHUUILTHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT
OO6m1ast Tpy10EMKOCTh AUCIUIUIMHBI cocTaBisieT 3 3au.eq. (108 yacoB), ux pacnpeeneHue

10 BUAaM paboT MPEACTaBICHO B TaOIHIIe

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




3aHATUS JEKIMOHHOTO TUIA 36 36 - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 36 36 i i
MIPAKTHUYCCKHE 3aHSATHS)
Nuas koHTaKkTHasi padora:
KonTpons camoctositensHol paboTsl (KCP) 4 4
[Tpomexxyrounas arrectamus (MKP) 0,2 0,2
CamocrosiTesibHas paboTa, B TOM YHCJIe: 31,8 31,8
ITpopaboTka y4eOHOro (TEOpEeTHYECKOro) MaTepuaa 8 8 - -
[ToaroroBka K TEKymemMy 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 yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL
Pazgenpl quciumuinHbl, n3ydaembie B 6 ceMecTpe (ouHas 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 TEXHOCHEPE ’ ’
2. |TepmoamHamMyKa NOBEPXHOCTHBIX SIBJICHUN 11 4 4 - 3
3.  |AacopOrmoHHBIC PaBHOBECHUS 21 8 8 - 5
4.  |OneKTponOBEPXHOCTHBIE SBICHUS 11 4 4 - 3
5 Kunernueckue v ONTUYECKHE CBOMCTBA IUCIIEPCHBIX 1 4 4 i 3
CUCTEM
6. DU3NKO-XUMHUUYECKasi MEXaHUKa JTUCIIEPCHBIX CUCTEM 13 4 4 i 5
Y TBEPJIBIX TEJ
7.  |YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM 17 6 6 - 5
g JlucniepcHbie CUCTEMBI M OXpaHa OKPYKAIOLIEH 12 4 4 i 4
cpebl
Hmoeco no oucyuniune: 103.8] 36 | 36 - 31,8

2.3 ConepxxaHue pa3/iesioB AUCHUNIMHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsATus / cemuHapbl, JIP — maGoparopHbie
sanstus, CPC — camocrositenbHast paboTa cTy/IeHTa



®dopma

Haumenosanue
Ne Coneprxanue paszena TEKYLIETO
paznena
KOHTPOJIS

1 2 3 4

1 |BBenenue. MHoroo6pasue AUCIEePCHBIX CHCTEM, X YcrHblil onpoc,
Mmuoroo6pasue pacipoCTpaHEHHOCTh B MIPUPOJIE U TeXHOCHEDPE. KOHTPOJIbHAS
JIMCTIEPCHBIX cUCTEM, |[[puMeHeHne TUCTIEPCHBIX CUCTEM B PA3IMUYHBIX pabora Nel,
ux OTpacysiX MPOMBIIUICHHOCTH. 3HAUYCHUE MOATOTOBKA U
pPacIpoCTPaHEHHOCTh  |AMCIIEPCHBIX CUCTEM IS TPOLIECCOB, 3almUTa
B [IPUPOJIE U MPOTEKAIOIIUX B KUBBIX OPraHU3Max. pedepara
TexHocdepe. Knaccudukamnmsi nucrepcHbIX CUCTEM 10

arperaTHOMy COCTOSIHUIO TUCTIEPCUOHHOU Cpebl U
JUCTIEPCHOM (pa3bl.

2 |TepmonuHamuka CB00OOHAS TOBEPXHOCTHAS SHEPTUS TPAHUIIBI VYerHblIl onpoc,
IMOBEPXHOCTHBIX pasacia (1)&3. HOBerHOCTHOG HATSKCHHUC. KOHTpPOJIbHAA
SIBJICHUIA TepMoaMHaMUYECKHE XAPAKTEPUCTUKU pabota Nel,

MTOBEPXHOCTHOTO CJI0sI. AJICOPOILIMOHHOE MOJATOTOBKA U
ypaBHeHue [ n66ca. [loBepXHOCTHO-aKTHBHBIE 3aIuTa
BEIIIECTBA. pedepara
Anre3usi, CMauMBaHUE M PACTEKAHUE KUJIKOCTEH.

Kanunnsipuele sBnenus

3 |AncopOumroHHbBIE Krnaccudukanus MexaHu3MOB aJICOPOITHIH. VeIl onpoc,

paBHOBECHS AncopOnyst ra30B U MapoB Ha OJTHOPOHOM KOHTPOJIbHAS

MOBEPXHOCTHU. AJICOPOLIMS Ta30B U MApPOB Ha pabota Nel,

MTOPUCTBIX MaTepuaax. MOJrOTOBKA U

[ToBepXHOCTHO-aKTHUBHBIE BELIECTBA: 3almTa

KiaccuUKaIMs U CBOMCTBA pedepara

AncopO11si MOBEPXHOCTHO-AKTUBHBIX BEIIECTB.

HonooOmenHas agcopouus YcTHBIN onpoc,
KOHTPOJIbHAS
pabota Ne 2

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

SIBITCHUS o0Opa3oBaHMUs. MOJITOTOBKA U
DNEeKTPOKUHETUYECKUE SIBICHHUS: 3JIEKTPOOCMOC, 3aIuTa
aneKkTpodope3, MOTCHIIUAT TSYCHHUS, TOTCHIIUAT pedepara
oceJaHus

5 |Kunetuueckue u CemumenTtanust u 1udQy3usi B AUCTIEPCHBIX VeIl onpoc,
ONTHUYECKUE CBOMCTBA |CUCTEMAX. IIOITOTOBKA H
JUCIIEPCHBIX CUCTEM Paccesnue ceeTa B KOJUIOMIHBIX CUCTEMAaX. 3amuTa

pedepara

6 |Ousuko-xumudeckas ([loHsITHE 0 PUINKO-XUMUIECKOM MEXaHHKE U €€ YcerHblit onpoc,

MECXaHUKa
AUCTICPCHBIX CUCTEM U
TBEPABIX TECJI

OCHOBHBIX 3a7a4ax. CriocoObI onucaHus
MEXaHHNUYECCKUX CBOﬁCTB I[I/ICHepCHBIX CUCTCM.
OcHoBBI peonorun. Peonornueckue Moaemnu:
YIPYTOCTb, BA3KOCTb, INIACTUYHOCTS. [IoHATHE O
penakcanuy HanpsHKeHUH U yIpyroM
IIOCICACTBHUHU, BA3KOIIIIACTUYHOC ITOBCACHUC,
ypaBHeHuEe bunrama.

VYpaBHeHue DUHIITEHA, IPUYUHBI AHOMATUU
BS3KOCTH JIUCTIEPCHBIX CHCTEM, 3(h(heKTUBHASL
BA3KOCTb. [lonHast peosornueckasi Kpubast

IIoAT0TOBKA U
3amuTa

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

7 |YCcTONYUBOCTH CenuMeHTAIIMOHHASA U arperaTuBHas YcrHblit onpoc,
JIMCIIEPCHBIX CHCTEM  |YCTOMYMBOCTb JMCIEPCHBIX cucTeM. KuneTnka KOHTPOJIbHAS
KOAryJIsIIHH. paborta Ne3,
[Tonydenue u craOuinmM3aIys KOJUIOUIHBIX CUCTEM | IIOATOTOBKA U
3almTa
pedepara

8 |HducnepcHbie cucteMbl [MeToIbl pa3pylieHus U yIaBJIUBaHUS a’dpo30Jed. | YCTHBIA Onpoc,
U OXpaHa Bopnrba ¢ 3arps3saernem atMocdepst 1 HOJArOTOBKA U
OKpYXKaloIlel cpenpl. |TUAPochepsl. 3amuTa

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

1 2 3 4

1 |BBenenue. MHoroo0pasue JUCIIEPCHBIX CUCTEM, UX YceTHBIH onpoc,
Mmuoroo6pasue pacnpoCTpaHEHHOCTh B MPUPOJIE U TeXHOChEpE. KOHTpPOJIbHAs
JTUCTIEPCHBIX cucTeM, |[IpruMeHeHue AUCTIEPCHBIX CUCTEM B PA3IMUYHBIX pabota Nel,
ux OTpaciiAX MPOMBIIUICHHOCTH. 3HAUE€HUE MOJATOTOBKA U
pPacrpoCTPaHEHHOCTh |AUCHEPCHBIX CUCTEM JJIs IPOLIECCOB, 3amuTa
B IIPUPOJIE UX MIPOTEKAIOIINX B KUBBIX OpraHU3Max. pedepara
pacnpoctpaneHHOcTh |Knaccudukaius AUCTIEPCHBIX CUCTEM TI0
B IIPUPOJIE U arperaTHOMy COCTOSTHUIO JUCIIEPCUOHHON cpebl U
TexHochepe. JHMCTIEPCHOM (a3bl.

2 |TepmonuHaMuKka CB00OOHAS TOBEPXHOCTHAS SHEPTUS TPAHUIIBI VYeTHbIl onpoc,
IOBEPXHOCTHBIX pasacia (1)&3. HOBerHOCTHOG HATSKCHHUC. KOHTpPOJIbHAA
SBJICHUIA TepMoaMHaMHUECKHE XAPAKTEPUCTUKU pabota Nel,

MMOBEPXHOCTHOTO CJI0sI. AJICOPOILIMOHHOE MOJATOTOBKA U
ypaBaenue ['m606ca. [IoBepXHOCTHO-aKTHBHBIC 3aImTa
BELIECTBA. pedepata
AJre3usi, CMauMBaHUE M PACTEKAHUE KUJIKOCTEH.

Kanunnsipusie sBnenus.

3 |AncopOImoHHBIE Krnaccudukanus MexaHu3MOB aJICOPOITHIH. VYeTHbIl onpoc,

paBHOBECHS Ancopbuus ra3oB ¥ MapoB Ha OTHOPOIHON KOHTpPOJIbHAs
MOBEPXHOCTU. AJICOPOLIMS Ta30B U MApOB Ha pabota Nel,
MTOPUCTBIX MaTepuaax. MOJATOTOBKA U
[ToBepXHOCTHO-aKTUBHBIE BEILIECTBA: 3amuTa
KJ1accu(uKamms 1 CBOMCTBA pedepara

AnicopO1Hsi TOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
N3orepma agcop6iuu Jlenrmropa. Pabora
azcopOIuu

HNonooOMeHHast ajicopOrmst

YcrtHblii onpoc,
KOHTPOJIbHAS
pabota Ne 2




DNEKTPOKUHETUYECKUE
SIBJICHUS

JIBOMHOM 3JIEKTPUYECKHI CII0M, MEXaHU3MBI €T0
oOpa3oBaHMUs.

YcrHblii onpoc,
MOATOTOBKA U
3aIuTa

pedepata

DNEeKTPOKUHETUUECKUE SIBJICHUS: AIIEKTPOOCMOC,
aneKkTpodope3, MOTCHIUAT TSYCHHUS, TOTCHIIUAT
ocefiaHus

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

CeaumenTanus u 1u¢pys3ust B TUCTIEPCHBIX
cCHCTeMaXx.

Paccesnue ceera B KOJIJIOMAHBIX CUCTEMAX.

YceTHBIH onpoc,
MOATOTOBKA U
3amura

pedepara

®Ou3nKo-XxuMHUIecKast
MeXaHHKa
JUCTIEPCHBIX CUCTEM U
TBepI[BIX TCJI

[TonsaTHe 0 GU3NKO-XMMUYECKON MEXAHHKE U €€
OCHOBHEIX 3a7a4ax. CriocoOkI onucaHus
MEXaHUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM.
OcHoBBI peosniorun. Peonornueckue Moaemnu:
YOPYTOCTh, BS3KOCTh, INIACTUYHOCTH. [loHsITHE O
penaKkcanyy HanpsiKEHU U yIIPyroMm MOCJIeICTBUH,
BSI3KOIUIACTUYHOE MOBE/ICHUE, YPABHEHUE
bunrama.

VYpaBHeHHe DWHIITEIHA, TPUUNHBI aHOMAJIUU
BSI3KOCTH TUCTIEPCHBIX CUCTEM, d((HEeKTUBHAS
Bs13KOCTh. [lonHas peonoruyeckas Kpunas
JMCTIEPCHOM CUCTEMBI C KOATyJISIIIUOHHOU
CTpYKTypoil. DU3UKO-XUMUYECKAST MEXAHUKA
mporueccoB eopMaly U pa3pylIeHus TBEPAbIX
ten. D¢ dext Pebunpepa.

YceTHBIH onpoc,
MOATOTOBKA U
3amura

pedepara

Y CcTOWYHUBOCTE U

CenuMeEHTAIIMOHHASA U arperaTuBHasi yCTOMYMBOCTD

YcrHblii onpoc,

IIOJIYy4YCHHEC AUCTICPCHBIX CUCTCM. KI/IHGTI/IKa KOoaryJsnuu. KOHTpPOJIbHAA
nucrepcHeIX cucteM  ([10JydeHHe U cTabUIM3aIKs KOJUIOUIHBIX CHCTEM paborta Ne3,
IMOJATOTOBKA H
3aImTa
pedepata

JlucriepcHbIe CHCTEMBI
1 OXpaHa
OKpY>KaroIlEH Cpeibl.

MeTo/ibl pa3pylieHus U YJIaBIMBAHUS adPO30JICH.

Bboprba ¢ 3arps3aenuem atMochepsl u
ruapocQepsl.

YcrHblii onpoc,
MOATOTOBKA U
3aIuTa

pedepata

2.3.3 JIaGopaTopHbIe 3aHATHS
VY4eOHBIM IJIAaHOM HE MTPEAYCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (POEKTOB)
VY4eOHBIM MJIAHOM HE IPEIYCMOTPEHBI




2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 OOeceYeHUs IJI1 CaMOCTOSATEeIbHOH padoThl
00y4aoIMXCcH Mo JUCUHUIINHE (MOIYJII0)

Bun CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHHUSI TUCITUTUTHHBI
10 BBITIOJIHEHUIO CaMOCTOSITENIbHOM paboThI

2

3

[TonroroBka pedepara u
JOKIaa

MeTtoauueckre peKOMEHAAlNY K OpraHU3aluu ay TMTOPHOU 1
BHEAYJIUTOPHOH (CAaMOCTOATENLHOM) pabOThI CTYICHTOB:
Meroanueckue ykazanus / coct. T.I1. Cropoxenko, T.b.
[Tounnok, A.B. becrianos, H.B. Jlo3a. — Kpacnonap: Kybanckuit
roc. yH-T, 2018. 89 c.

[ToaroroBka Kk ycTHOMY
orpocy

1) Metoauyeckrue peKOMEHIAlMKA K OpTaHU3aIluu ayAUTOPHON U
BHEAYIUTOPHON  (CaMOCTOSITENFHOW)  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 [ DIIEKTPOHHBIHN pecypc] : 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 sSIBIICHUS
Y TUCTIEPCHBIE CUCTEMBI [ DNIEKTPOHHBIN pecypce] : yueObnuk / B.A.
BonkoB. — DOnekrpon. gan. — Cankrt-IletepOypr : Jlans, 2015.
— 672 c. — Pexum noctyna: https://e.lanbook.com/book/65045.
— 3ar1. ¢ 3KpaHa.

[Tonroroska k
KOHTPOJIBHBIM paboTam

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

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

3) BaciokoBa, A.H. TumoBble pacuersl 1Mo (QHU3HUECKOH U
KOJUTOMJTHOM XUMUHU [ DJIEKTPOHHBINA pecypc] : yueOHoe mocodune
/ A.H. Bacwoxkopa, O.Il. 3amaumna, H.B. Hacomnosa, JI.H.
[Tepenénkuna. — DnexrpoH. naH. — Cankrt-IletepOypr : Jlans,
2014. — 144 C. — Pexum JOCTyMa:
https://e.lanbook.com/book/45679. — 3ari. ¢ ’3xpaHa.

4) MeTonuyeckre peKOMEHAANN K OPraHU3alud ayJUTOPHOHN U
BHEAYJIUTOPHOH  (CaMOCTOSITEIbHON)  pabOTBl  CTYACHTOB:
metoanyeckue ykazanus / coct. T.I. 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. Kommouanas xumusi. [IoBepXHOCTHBIE SIBICHUS
U TUCTIEPCHBIE CUCTEMBI [ DIIEKTPOHHBIN 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.
— 3arun. ¢ skpana. (05.04.2018)

3) ®puapuxcéepr, JH.A. Kypc KomiougHoOW  XHUMHUH
[DnexTponHbIil pecypc] : yuebnuk / JI.A. ®punpuxcbepr. —
OnektpoH. gad. — CankTt-IletepOypr : Jlans, 2010. — 416 c. —
Pexxum poctyna: https://e.lanbook.com/book/4027. — 3arn. ¢
JKpaHa.

4) MeToanueckre peKOMEHAAINN K OPraHU3alud ayJUTOPHON U
BHEAYJIUTOPHOH  (CaMOCTOSITETLHON)  pabOTBl  CTYACHTOB:
metoanyeckue 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 CaMOCTOATEILHONW pabOThl O0YyYalOMUXCS W3
Yyucia UHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) npenocTtaBisiorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30POBBS M BOCTIPUATHS HHPOPMALIHH:

JUis U1 ¢ HapYIICHUSIMU 3PEHUS:

— B TIeYaTHOU (popMe yBEITUUCHHBIM MIPUPTOM,

— B hopMe PIEKTPOHHOTO JIOKYMEHTA,

Jlnig aui ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe IIEKTPOHHOTO IOKYMEHTA.
JLyist L ¢ HapyLIEHUSIMH OTTIOPHO-JBUTATEIBLHOTO aliapara:

— B IIeYaTHOU (opme,

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

00yJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Ce HanmenoBanue pasznena Hcnonszyemslie
Mec Bun sansmis MHTEPaKTHBHbIE Ko-50
(JL, 113, JIP) 4acoB
D 00pa3oBaTebHbIC TEXHOJIOTHU
Beenenue. MaorooOpaszue
UCTICPCHBIX CUCTEM, HX
A p > JI Jlexuusi-Bu3zyanu3anus 2
pacrpoCcTpaHEHHOCTh B
npupoje u TexHochepe
TepmonuHamuka JI Jlexuus-Bu3yanm3amnms 4
MOBEPXHOCTHBIX SIBJICHHIA
113 Juckyccust 2
AZcOpOLMOHHBIE PABHOBECUS JI JIeKLKs-BU3yaIn3aLus 6
6 113 Jluckyccust 2
DNEeKTPONOBEPXHOCTHBIE JI JleKUus-BU3yanu3anus 4
SIBIICHHS
113 Huckyccust 4
KuneTnueckue u onTudeckue
CBOWCTBA JIUCIIEPCHBIX CUCTEM 7 Jlexums-Busyanusanys 2
Dusuko-xuMu4uecKast JI TTeKIMA-BU3y T3NS )
MEXaHUKa JUCTIEPCHBIX
CHCTEM M TBEPIBIX TEI 113 Juckyccust 2
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VY cTOMUNBOCTE TUCIIEPCHBIX
P 113 Huckyceus 4
CUCTEM
JucnepcHble CUCTEMBI U 3 4
OXpaHa OKPYXKaOIIei CpeIbl. Hnckycens

Umoezo: 38 wacos

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI IPEyCMOTPEHA OpraHu3alus

KOHCYJIbTAIIMH C UCIIOJb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OneHo4YHbIe CpeaCcTBA VI TEKYIEero KOHTPOJIsl YCIIeBaeMOCTH M IIPOMEKYTOYHOM

aTTeCTaluu.

N

S )

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

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

npupooey
IIpakTnueckoe 3ansaTHe Ne 1 «MHoOroodpasmne 1MCNEepCHBIX CHCTEM, UX
PAcCpOCTPAHEHHOCTH B IIPHpPoOJe U TexHochepe»
Uro Takoe aucnepcHble cuctembl? JlaliTe ompeneneHue MOHATUSAM JTUCTEpcHas ¢asza u
JUCIIEPCUOHHAS CpeJia.
[To xakuM mpu3HaKaMm KiaccU(GUUUPYIOT AHCTEepcHble cucTeMbl? [IpuBeanTe mpuMepbl
JTUCIIEPCHBIX CUCTEM.
Yro sBRsieTcs MEpoid TeTEPOreHHOCTH U CTENEHU pa3ApOO0JICHHOCTH JUCTIEPCHBIX CUCTEM?
Kaxkue siBieHMs1 OTHOCATCS K TOBEPXHOCTHBIM?

Pazoen Ne 2 « Tepmoournamuka nogepxHoCmmvix s161eHULLY
IIpakTnueckoe 3ansaTHe Ne 2
«CB000IHASI MOBEPXHOCTHAS JHEPIUsl TPaHULBI pa3aesa ¢as3»
B uewm 3akimi049aroTcss IpUYMHBI CAMOIIPOU3BOJIEHBIX TOBEPXHOCTHBIX SIBJICHHIA?
Kakue mnoBepxXxHOCTHbIE SIBJICHHsI CBS3aHbl C YMEHBUICHHEM BEIHUYMHBI Mex(pa3zHoi
MMOBEPXHOCTH?
Uro Takoe MOBEPXHOCTHOE HATSHKEHUE U B KAKUX €MHULIAX OHO H3MepsieTcs?
YTto Takoe MOBEPXHOCTHBIE H30BITKH?
Kak 3aBHCHT TIOBEPXHOCTHOE HATSHKEHHE OT MPHUPOIBI BEIIECTBA, 0Opa3yoILIEro
MOBEPXHOCTH (MEKMOJIEKYJISIPHOTO B3aUMOAECUCTBHS)?
Kak 3aBHCUT TOBEPXHOCTHOE HATSHKEHUE OT TEMIIEPATYPHI?
Uro Takoe ancopOumsi, ancopoent, aacopoat?
[IpuBenute dhyHmamMeHTaNbHOE aacopOIMOHHOE ypaBHeHHe [ n60ca u 0OBSICHUTE CMBICI
BCEX BXOJSIIUX B HETO BEJITMYHH.
Amnanus ypaBHeHus ['n66ca B ciryyae 1moyIoKUTENbHON U OTpUIIATETIbHOM aIcopOLuu.

10. YTo Takoe MoBEepXHOCTHASI aKTUBHOCTb?
11. Kakue BemiecTBa Ha3bIBAIOTCS TOBEPXHOCTHO-aKTUBHBIMU? Kakue BelecTBa Ha3bIBalOTCS

NOBEPXHOCTHO-UHAKTUBHBIMHU?  [lpomumocTpupyiiTe  OOBSICHEHHE € MOMOIIBIO
3aBUCUMOCTH IIOBEPXHOCTHOT'O HATSHKEHUA OT KOHLICHTPALIMKA PACTBOPEHHOI'O BELIECTBA.

12. Tlo xakuM MpU3HAKAM MOXHO OTIUYHTH (PU3HUECKYIO aACOPOIIUIO0 U XeMOCOPOIHIO?
13. O6bscuuTe, moueMy oseat HaTpus (C17H3sCOONa) cHmkaeT moBepXHOCTHOE HATSIKEHUE

BobI, a xsopua Hatpust (NaCl) - moBsimaer?

14. U300pa3ute M30TEpMy MOBEPXHOCTHOTO HATSIKCHUS JJISI PACTBOPOB IOBEPXHOCTHO

AKTUBHBIX 1 HHAKTUBHBIX BCHICCTB. OOBsICHUTE BHU] 3aBHCHMOCTEIA.

15. Yrto Takoe moBepxHOCTHast akTUBHOCTh I[IAB? B kakux eauHuiiax wusmepsieTcss 3Ta

BennunHa? Kak ompenenuTh MOBEpPXHOCTHYIO akTuBHOCTH IIAB rpaduuecku, eciu
uMeercss HaboOp  ADKCIEPUMEHTANbHBIX  JaHHBIX JUISI  TIOCTPOGHUS  HM30TEPMBI
MIOBEPXHOCTHOT'O HATSKEHUS AJis pacTBOpoB storo [TAB?
IMpakTuyeckoe 3ansiTe Ne 3 «Anare3usi, CMAa4YuBaHue U PacTeKaHUe JKUAKOCTe»
11



Now

=

Uro rtakoe kore3usi? Uto HaspiBaeTcsi paboToii koresmeit? KakoBa pa3MepHOCTH ITOM
BEJINYUHBI?

Jlokaxute cooTHOIIECHUE: Axor.=201r.

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

N3buparensHoe cmaunBanue. ['uapodunsHbie U THAPOGOOHBIC MOBEPXHOCTU TBEPIIBIX
Te.

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

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

[IpuBeaute ypaBHeHue J[onpe U MOSCHUTE CMBICI BXOISIINX B HETO BEITMYHH.

[TosicuuTe cMBICT BEIMYUH, BXOASAIINX B ypaBHeHHe FOHra.

. Kak BimmsroT Ha cMaunBaHue IMOBEPXHOCTHO-aKTUBHBIC BGH.[@CTBa?

IIpakTuyeckoe 3ansaTue Ne 4 « Kannjuisipablie siBJI1eHUs»
Uro Ttakoe kamwuisipHOoe paBieHue? PacmmdpyiiTe BeMWYWHBI, KOTOPHIE BXOIAT B
ypaBHeHue Jlaruiaca.
KanunnspHoe nogHsTHE )KUJIKOCTH U ypaBHEeHHE JKiopeHa.
3aBUCHUMOCTh JaBJICHUS Iapa U PACTBOPHUMOCTH OT KPHUBH3HBI IOBEPXHOCTH (paaunyca
YacTHUI[ TUCTIEPCHON (a3bl).
Kanunnspunas konnpencanus. [Ipomecchl M30TEPMUUYECKON MEPETOHKU B JHUCIEPCHBIX
cucTeMax

Pa3zoen Ne 3 «Adcopbyuonnvle pagrogecus»

IpakTuyeckoe 3ansaTre Ne 5 «Kinaccupukanusa MexanuzmoB ajcopounu. CTpoeHune u

(98]

(98]

kiaaccupuranus [TAB»

Jlaiite ompeneneHue TMOHATHIO aicopOLMs M TpPHUBEAETE €€ KOJIWYECTBEHHBIE
XapaKTEPUCTHUKHU.
[lepeuncnure OCHOBHBIE BU/IbI aJICOPOIIMH U JaiiTe UX CPAaBHUTEIbHYIO XapaKTEPUCTHKY.
Kakoe ctpoenue mmeror muduinbHbie Mojekyiasl [TAOB? OOwsicHuTE mouyeMy Takue
MOJIEKYJIbl KOHILICHTPUPYIOTCS B IOBEPXHOCTHOM CJIO€ BOJHOTO PacTBOPA U CHHIKAIOT
MIOBEPXHOCTHOE HATSKEHUE PACTBOPUTEIIS.
Pacmm¢pyiite nonstue nonoreHusie u Henonnsle [TAOB u mpuBeuTe NpUMEPHl HOHHBIX
1 HenoHHbIX [TAOB.
Kak 3aBucuT mnoBepxHOCTHasi akTUBHOCTh [IAB oOT mIMHBI YIJIeBOJOPOIHOM IenH
MoJieKyJbl 3toro ITAB?
Knaccudukammst opranmuecknx [IAB mo MoOJeKyIsipHOMY CTPOSHHIO: HOHOTCHHBIC
(aHMOH- ¥ KATHOHAKTUBHBIC, aM(DOJIUTHBIE), HEHOHOTCHHBIE.
Knaccudukammst [TAB 1o mexaHmsmy WX ACHCTBUS (CMauduMBaTeNd, IUCIIEPraTOPHI,
CTaOMIIM3aTOPHI, MOIOIINE BEIIECTBA).
IIpakTnyeckoe 3ansaTHE Ne 6 «AncopOuMs MOBEPXHOCTHO-AKTHBHBIX BelIeCTB.

Camoopranu3anusi NOBEPXHOCTHO-AKTHBHBIX BelIeCTB B PACTBOpE.»
Kak paccunrats u30bITOUHYyIO ancopOuuio ITAB B MOBEpXHOCTHOM cllo€ pacTBOpa
3alaHHOM KoHLeHTpauuu C, eciau 1Mo uMeercss Habop IKCIMEPUMEHTAIbHBIX JaHHBIX IS
IIOCTPOEHHUS U30TEPMBI IOBEPXHOCTHOTO HATsKEHMs 11 3Toro 1TAB.
KakoBsl npuunnsbl arperanuu mosiekyn [IIAOB B pactBopax?
[Mouemy npenenbHast aacopOIus ogunakosa st [IAB ogHOTrO romonoruyeckoro psaa?
Uro Takoe munemia? Kakoe ctpoeHrne MMEIOT MpsMble U oOpaTHbIE MHUIICIUTBI? B kakux
ciydasix 00pa3yroTcst psiMble MHUILIEIUIBL, @ B KAKHX- 0OpaTHbIe?
Uro Takoe KpuThueckas KOHIEHTpauus murenooopazoBanusa? Kak KKM omnpenenuts
IKCIIepUMEHTanbHO? UTO Takoe COMoOmIr3aIus?
Yem oOycnoBneHo morotiee nericreue [IAB?
Kak Binuser na Bennunny KKM qyinHHa yriieBogopoJHOro paaukaia Jiisl BEUIECTB OJHOTO
TOMOJIOTHYECKOTO psifa’?
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Kakwue (akTopsl oka3piBaoT BiausgHUE HAa BemnunHy KKM?

IIpakTnyeckoe 3ansitue Ne 7 «AxcopOuusi NOBePXHOCTHO-AKTUBHBIX BellleCTB.
N3oTepma ancopOouun Jlenrmiopa. Padora agcopoumm»

N3510KuTE OCHOBHBIE TTOJIOKEHHUSI TCOPUM MOHOMOJICKYJISIpHOM agcopOumu JIeHnrmiopa.

Kak onpeaenuTs KOHCTaHTHI ypaBHEHUs JIeHrMIopa, eclii SKCIIEpUMEHTANILHO OTIpeiesieHa

BEJIMUMHA aJICOPOIMU Ta3a NP Pa3IuIHBIX JABICHHUIX dTOTO ra3a?

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

pactBopa TpedyeTcs aacopOupoBaTh OPraHNIECKUE BEILIECTBA.

Kakue ancopOeHTHI (MONSpHBIC WM HEMOJSPHBIC) CIEAyeT BBIOMPATH I OYUCTKH

MUTHEBOU BOJIBI OT TipuMeceit ¢penoma? [louemy?

Kakue ancopOeHTHI (MOMSpHBIE WU HEMOJSPHBIC) CIIEIyeT BBHIOpATh I MOTyYeHUS

a0COIOTHOTO CIIUPTA, T.€. JI U3BJICUEHHS U3 CIIUPTa clieoB BoAbl. [louemy?
IIpakTnyeckoe 3ansitue Ne 8 «MMoHooOMeHHas1 aicoOpOLHs»

Knaccudukanuss HOHOOOMEHHBIX MaTEPUATIOB U METOJIbI MX TIOTyYEHHUS.

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

Kakwue cniocoOsl onucanust HOHOOOMEHHBIX paBHOBecuil Brl 3HaeTe?

VYpaBaenne HukombcKoro u ero (u3u4ecKuii CMBICIT.

AncopOuusi CUIIBHBIX 3JIEKTPOJIUTOB.

OO0BscHUTE MEXaHN3M BOSHUKHOBEHHS MEMOPaHHOM pa3HOCTH MOTEHIIUAIOB.

Pazoen Ne 4 «Dnekmpokunemuueckue s61eHUsA»
IIpakTnueckoe 3ansaTHe Ne 9 «/[BOiiHOM 3JIeKTPUYECKHUI CJI0i,
MEXaHHM3MBbI ero 00pa3oBaHHUA»
Uem 00yc10BIEHO OPOYHOBCKOE JBIKEHUE YACTHUIL AUCTIEPCHBIX CHCTEM?
KakoBbl BO3MOXXHBIE MPUYMHBI BO3HUKHOBEHHMSI JIBOWHOI'O 3JIEKTPUYECKOTO CIIOS Ha
Mex(ha3HOM TOBEPXHOCTH?
UYem ompenenseTcst TOMMMHA MI0THON 1 Auddy3HOM yacTeil ABOWHOTO 3IEKTPUIECKOTO
cios?
DneKTpUYeCKU 3apsii Ha TBEPAON MIOBEPXHOCTH, HAXOIALIEICS B KOHTAKTE C )KUJKOCTBIO,
MO>KET BO3HUKHYTb Tpems nyTsimu. HazoBure ux.
Kakum mnyrem oOpasyercs H30BITOYHBIA JJICKTPUUECKUH 3apsii Ha TOBEPXHOCTHU
kpuctaina Ag:S, Haxoxadmerocs B KoHTakre ¢ pactBopoM KjS? Kakoii 3apspg
(TIOJIOKUTENIbHBIN WIIH OTPHUIATEIBHBIN ) TPHOOPETYT KpUCTAILIBI AgrS?
UYro Takoe (-noTeHnan?
IMpakTuyeckoe 3ansiTe Ne 10 «IeKTPOKMHETHYECKHE SIBJICHUSD)

[lepeuncnure 3MEKTPOKUHETHYECKHUE SABICHHUS U OOBSICHUTE, YEM OHU OO0YCIIOBJICHBI.

UYTo HA3BIBAIOT JIEKTPOKMHETHYECKUM MToTeHInanoM? Kakue gakTopsl Ha HETO BIUSIOT?
BriBo ypaBHeHus ['enbMromnbia-CMOIIyXOBCKOTO IS AJeKTpodopesa U JIEKTPOoCMoca.
OKCHepUMEHTAIBHOE ONPEENICHNE 3JIEKTPOKMHETUYECKOT0 ToTeHMana. [lonsatue o Toke
¥ oTeHIane nporekanus. D¢ ekt JlopHa.

[IpakTrueckue NpUIOKEHUS HIEKTPOKMHETUYECKUX SIBJICHUM.

Paszoen Ne 5 «Kunemuyeckue u onmuueckue c60tcmea OUCHEPCHBIX CUCTNEM»

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

l.
2.
3.

(98]

CemumenTanus. CeqMMeHTalMOHHO-11 (B Y3HOHHOE paBHOBECHE.
CeaMMEHTAIMOHHBIN aHAJIU3 CYCIIEH3UN U AMYJIbCHI.
Kak MoOxHO ompenenuTh pa3Mepbl AWCIEPCHBIX YaCcTUIl WU KOHIICHTPAIUIO UX B
JIMO30JI5IX [0 OCMOTUYECKOMY JaBJICHUIO?

IIpakTuyeckoe 3ansiTue Ne 12 «PaccesiHue cBeTa B KOJUIOMJAHBIX CHCTEMAX)
Kakue ontuyeckue siBICHUS HAONIONAIOTCS TPH MAJCHUM JIyda CBETa HAa TUCIEPCHYIO
cucremy?
[Tornomnienue cBera U OKpacka JUCIEPCHBIX CUCTEM.
OnTuyeckre METOAbl U3MEpEeHHs pa3MepoB M (OpPMBI  TUCHEPCHBIX  YaCTHUI]
(HedenoMeTpus, METOJ  «CIEeKTpa  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 Mexauxa OUCnepCHbIX CUCIEM U MBepObIX mely

IpakTnueckoe 3ansitue Ne 13 «OcHoBbI peosioruu. Peosiornueckne Mojaean»
Kak knaccuuuupytoT 1ucnepcHble CUCTEMBI 110 UX PEOJIOTHYECKUM CBOMCTBaM?
OCHOBHBIE IOHATHUS PEOJIOTUN. YTIPYTOCTh, BA3KOCTb, INIACTUYHOCTD.
Mogens ynpyro-ssaskoro tena Makceseiia. Penakcaums Hanpsbxenuid.  Ilepuop
penaKcannu.
Mopnens Bsazkoynpyroro tena KenpBruHa. Ynpyroe nocieneicTBue.
Mopnens bunrama. IlpeagenbHoe HampsbkeHue cuapura. JuddepenuuansHas u
a¢deKkTUBHAS BSI3KOCTb.

IpakTuyeckoe 3ansaTue Ne 14 «IlosiHasi peosiornyeckasi KpuBasi

AUCHEPCHOM CUCTEMBI € KOATYJIALHOHHON CTPYKTYPOii»

Peonorunyeckre cBOKCTBa CBI3HOUCIIEPCHBIX 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 npupos! KUIKOHM Pa3sl Ha MPOYHOCTH M ITACTUYHOCTD TBEPIBIX Tl — AP PEKT
PeGunnepa.
BnusiHre XxuMuueckoi mpupo bl TBEPAOTO TENa U CpeJibl Ha MPOSIBICHHUE aJICOPOLIMOHHOTO
MOHMXEHUST TpoyHOCTH. OCHOBHBIE (GOpMBI TIPOSBICHUS d(¢deKTa: TMOHWKEHUE
IPOYHOCTH M 00JIETYECHUS IIACTUYECKOTO Ae(hOpMUPOBAHHS TBEPIOTO TEA.
[IpakTrueckoe ucnonb3zoBanue dpdexra PeOunmepa.

Pa3zoen Ne 7 « Yemoiiuusocmo u nonyyeHue OUcCnepcHuix cucmemy

IIpakTnyeckoe 3ansitue Ne 16 «CequMeHTAIMOHHAS U arpPeraTuBHAasi yCTOM4YNBOCTh

Nk WD =

aucnepcHbIX cucteM. KuneTnka koaryasiuum»
[To xakoMy IpU3HAKY JUCIEPCHBIE CUCTEMBI JeNAT Ha TM0(OoOHbIE U THOPUIbHBIE?
Kaxkoe siBneHue Ha3pIBaIOT COMIOOMIN3ANNEH U YeM OHO 00YCIIOBICHO?
KaxoBbl oco6eHHOCTH pacTBOpeHus moauMepoB? Kakoii mporecc Ha3pIBalOT HaOyxaHueM?
Yem 00ycioBIeHa arperaTUBHast HEYCTOWYMBOCTH JTMO()OOHBIX TUCTIEPCHBIX CUCTEM?
Kakoif mpomecc HaspBatoT koarynsnued? Kakumu cmocobamMu MOXKHO —BBI3BaTh
KOaryJisiuio JIMO()OOHOM TUCTIEPCHOM CUCTEMBI?

IIpakTnueckoe 3ansaTHe Ne 17 «Ilosrydyenne u cTaduau3anusi AMCHEPCHBIX CHCTEM

1.

ﬂI/ICHepFaHI/IOHHHC MCTOJBI MOJYUCHU TUCIICPCHBIX CUCTEM.

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

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

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

IMpakTuyeckoe 3ausaTre Ne 18 «Metoabl pa3pyuieHus M yJIaBJIMBAHUA a3po3oJieii. bopboa

Nk W~

Nk

¢ 3arpsi3HeHHeM aTMocpepbD»
CrioHTaHHOE ¥ MPUHYIUTEIBHOE Pa3pyIIEHNUE JUCTIEPCHBIX CHCTEM.
Kakwue a’po3omu aBistoTcst Haubosee yCTOHYUBbIME?
C gem cBsi3aHa HEOOXOAMMOCTE Pa3pYIICHUS adPO30eii?
Kakue npuHIUIIBI IeKaT B OCHOBE METO/IOB pa3pyIlIeHUs a3p030Jiei?
UeM oTiHyaeTcs NbUICYIaBIUBAaHUE OT «MOKPOT0» MbIICYIaBIUBaHHA?
B yewm 3akitoyaercsa MexaHU3M KOHICHCALIMOHHOTO METO/Ia MbUICYIaBINBAHUS?
Ounctka ruapocdepsl (BOIbI) OT KOJUIOWIHBIX YacTHIl 3arpsisHeHuil. Mcmomb3oBaHue
NPUHIUIIOB KOATYJISIMU U (IIOKYIISAIIH.
OuIbTpOBaHUE U YIABTPaPUIBTPALIUS.
Lentpudyruposanue.
OuncTka BOJbI OT IOBEPXHOCTHO-AKTUBHBIX 3arpSA3HEHUM.
[IpruMeHeHrne NeHHOM cenapaly.
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Ilpumep konmponwvrot pabomsi Nel

I.  Kak H3MCHHTCA yIeIbHAA NOBEPXHOCTE MBUICBHIHOIO TOIUIHBA, €CIH
CPeIHHIl PAIHYC €ro YacTHU YMEHBIIHTE B pa3?

II. Tlpn T=293K m3MepeHBI NOBEPXHOCTHBIC HATAKCHHA BOIHBIX PacTBO-
POB : . Pa3sTHYHBIX KOHIEHTPALUHI: pe3yIbTaThl MpH-
BEICHBI B TAOTHIIE:

o-10°
¢. KMOTB/ M . (
1. IToctpoiiTe H30TEpMy NOBEPXHOCTHOrO HATAXKCHHA PACTBOPOB

- .mpu T=293K.

!4

do
Paccunraiite — o A KaA10M KOHIEHTPAIIHH.
c

3. Ilo ypasrenmo [ HOOCA BBIMHCIHTE HIOBITOMHYIO AICOPOUHIO K-
CJIOTHI H3 PACTBOPOB YKA3AHHBIX KOHICHTPALIMIL.
4. TloctpoiiTe H30TEPMY AXCOPOLIMIL.
5. Hsorepma aacopounn IIAB nmoBepXHOCTHBIM CI0€M OMHCHIBASTCA
KC =
ypasHeHHeM Jlenrmropa: I' =1, g e Haiiaute rpadmue-
+ KC
CKHM METOIOM KOHCTAHTBI 3TOro ypasHeHusa [ H K.
)
6. Cunras. uro I'_ . BEIPAKEHHOE B MOIb M, MOKA3BIBACT KOTHYE-

crBo Moaeil IIAB. moMecTHBIIMXCA HAa M HACHINCHHOIO mo-
BEPXHOCTHOTO C/104. PACCUHTANTE II0MATb. 3aHHMAEMYK OIHOM
MOJIEKy 05 B HACBHIIEHHOM MOBEPXHOCTHOM
coe.

7. VYuutsBaa cBaA3b ypasHeHuiil [[Inmxosckoro u JIeHrMiopa u 3HasA
I'_ .. .‘nocunTaiiTe 3HAYCHNE KOHCTaHTHI B.

8. 3anmmure ypaBHeHne llInmkosckoro.

III. OnpeaennTe KOHCTAHTHI SMIHPHUSCKOro ypasHeHHA Ppefiamnxa, He-
NOAB3YA CICIYIOMHE 3KCICPHMECHTATbHBIC JAaHHBIC MO AJCOPOUHH
CO», Ha akTHBHpOBAHHOM yT1¢ npu T=544K:

P.Ila

Ol. KI''KI'

Ilpumep konmponvrot pabomvi Ne 2

1) MonooOMeHHBIN MaTepuan Maccol 2 T ¢ 0OMEHHON €MKOCTBIO 3 MMOJIB/Tyas. TIOTPYKEH B
HUCXOJHBINA pacTBOp AekTposnta oobeMoM V mit (100 mir), cocTaB KOTOPOTO yKa3aH B TaOJIHIIE.
[locne ycraHOBIEHHMS paBHOBECHS COCTaB pacTBopa u3MeHWiICsA. OmnpenenuTe  THII
MOHOOOMEHHOTO MaTepuasa, ero MOHHYI0 (JOpMY B Hadayie ¥ B KOHIIE IKCTIEPHMEHTA, TPHBEIUTE
MOHOOOMEHHBIC PEaKIMW, MPOTEKAIONIMe B JaHHOW CHCTEME B MOJEKYJISIPHOM, TIOJHOM H
COKpAIIleHHOM MOHHOM BHJe. PaccunTaiiTe KOHCTaHTY HOHHOTO OOMEHA M CTETICHb HACHINCHHS
MOHHWTA B KOHIIE SKCIIEPUMEHTAa OOMEHHBAIOIIIUMUCS TPOTHBOUOHAMH.

Ne HoHbI 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) [Monnas oOMeHHast eMKOCTh cyxoro cynbhokatnonuta KY-2-8 pasna 4,8 MOIb-3KB/KT.
Onpenenure npeaeIbHO BO3MOXKHOE KoraecTBo (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 MOJICKYJISIPHON, HOHHOW U COKPAIICHHOW HOHHOM hopMme.
ATomHas macca Oapus cocrasiser 137,327 a. e. M.

Ipumep konmponvuoi pabomor Ne 3

I. 3om NOTyYeH B3AHMOICHCTBHEM H H30BIT-
Ka.

1. Hammcars dopMyTy MHUICTITIB 30714, YKa3aTh MOTCHUHATONpEIe-
JAOUINE HOHBL MPOTHBOHOHBI.

2. H300pasurs pHCYHOK MHICUIBL MTOKA3aTh IPAHHIY AJCOPOLHOH-
Horo H (¢ y3HOro 104 H NOT0KESHHE IPAHALEI CKOTbKCHHA.

3. HMszoopasurs rpadux: ¢ = f (r). onHchHIBAOWINII MaleHHE MOTEH-
HATa 3TCKTPHYECKOro MOAA B IBOMHOM 3TCKTPHYESCKOM CI0€
MHIIE LTBL.

4. B Tex e KoopIHHATaX H300pa3HTh @ = f (1) mocae J06aBACHHA K
3070 HEOOTBINOro KOIHYECTBA HHAHQ(EPEHTHOTO 3MeKTPOIHTA:
a) o) B) r) (KOHIEHTPALHH NIPOTH-
BOHOHOB CYHTATBH OJIHMHAKOBBIMH).

5. Hassars nEaHepeHTHBIT 3TCKTPOIHT. J00aBICHHE KOTOPOTO K
3070 B 3HAYHTEIBHBIX KOTHYECTBAX. MOKET BBI3BATh Mepe3apai-
Ky €ro KOLTOHIHBIX dacTHu. II306pazute @ = f (r) 114 TaKoro
caydas.

6. IHsoopasurs @ = f (r) mocae J00aBICHNA K 3010

a) HOBBIX MOPIHIT CTAOHIH3ATOPA

0) HOBBIX MOpIHIl HeHHIH(QEPEHTHOrO 3IEKTPOIHTA. KOTOPBII

OBbL1 B HEIOCTATKe

B) 3HAYHTEIBHBIX KOIHYECTB . KOTOpOE NpHBEIET K Nepesa-

PAIKE MOBEPXHOCTH KOLTOMIHBIX YACTHIL.

IMepeuncanTe H3BecTHBIe BaMm crocods! KoaryaAmun someii.

II. Hopor KOAryIALHH 30714 ¢ OTPHUATEIBHO 3APAAKCHHBIMH KOI-
JOHIHBIMH  YacTHIAMH .. (Ck ) cocraBmser

Mo/ . OmpeeaHTh MOpOr KOAryTALHH 3TOCO 30714 37IeK-
TPOTHTAMH: a) 0) . B) . Beioepute u3 npexto-
KEHHBIX coleil Hanooaee 3G QeKTHBHBII 3 TICKTPOTHT-KOATy IAHT.

[Ipumepnbie Tembl peepaToB

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

MHoroo6pa3ue JUCIIEPCHBIX CUCTEM B IPUPOJIE U TEXHOC(hepe

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

AJre3ust 1 KOre3usi ¥ uX MpakTUUeCKoe 3HaUCHHE

[IpakTrueckas 3HaUMMOCTD KAWIISPHBIX SBJICHUN

[Ipumenenue [TAB B HeTAHOM TPOMBIIIIIEHHOCTH

KomonHbie MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA — IMOYEMY HEOOXOIUMO OIPEACIsTh
KPUTHYECKYIO KOHIIEHTPALINIO MULIEIUI000pa30BaHHUs.

[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA Ha CITYK0O€ YeIOBEUEeCTBA — MOJIb3a M BPE]

10. OBomtonMst MpPEeACTaBICHUM O JBOMHOM SJEKTPUYECKOM CJIO€ W MEXaHHW3Max €ro
BO3HUKHOBEHUS

b=

PN

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 MPUMEHEHUS

JlicriepcHOHHBIN aHAIN3: olpeieNsieM pa3Mep, (GopMy U COCTaB TUCTIEPCHOH (a3bl
benky kak TUCIIEPCHBIE CUCTEMBI

OnTHyeckue cBONCTBA AUCIIEPCHBIX CUCTEM

UTo n3y4aeT peoJiorus U Kakas mojib3a oT Mojenu bunrama

Bsi3kocTh ¥ ynpyrocTs, Kak 3TO MOKHO IIPUMEHUTH K AUCIIEPCHBIM CUCTEMAM

Metonel  ompenencHus pasMEpPOB  KOJUIOMAHBIX  YACTHL, OCHOBAHHBIE HA HX
PEOJOTHYECKUX CBOMCTBAX

[Tpumenumocts 3 dexra Pebunaepa

HoGeneBckue naypearsl B 00J1aCTH XMMUU TIOBEPXHOCTH

OcHOBHBIE CBOWCTBA rMAPO(OOHBIX KOJIIIOUIHBIX CUCTEM

W3meHuMBBIi XapakTep a’po30Jeii: 00pa3oBaHue U CBOWCTBA

CriocoObI nostyueHusl BBICOKOAUCIIEPCHBIX YaCTHUIL

[lensl. [Tenoobpazosarenu. [leHHbIe a3p0307U U UX IPUMEHEHUE IS T0KAPOTYIICHUS
MeTobl OYNCTKH BOABI OT MOBEPXHOCTHO-AaKTHBHBIX BEILIECTB

4.2 @oHI OLIEHOYHBIX CPEICTB VISl MPOBEAeHUA MPOMEKYTOUYHOM aTTecTalluu

dopmMa KOHTPOJIS [JIs IPOBEACHUS IIPOMEKYTOYHOHN aTTECTALUU T10 JUCLHUIIIINHE — 3a4€T.
Bonpochl 1J1s1 IOATOTOBKH K 3a4eTy:

1.

PN W

10.
11.

12.
13.

14.

15.

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

23.

MHoroo6pasue JUCTIEPCHBIX CHCTEM, X PaclpoOCTPaHEHHOCTh B PUPOJIE U TeXHOCchepe.
[TprMeHeHne TUCIEPCHBIX CUCTEM B PA3JIMYHBIX OTPACIIAX MPOMBIIIICHHOCTH. 3HAUCHUE
JUCIIEPCHBIX CUCTEM JUIsl IPOLIECCOB, MPOTEKAIOIIMX B XKUBBIX OPraHU3MaXx.
Knaccudukanus IUCHEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHUIO JMCIIEPCHOHHOMN
Cpezbl ¥ JUCTIEPCHOM (asbl.

CBo0Oo1Hast MOBEPXHOCTHAS YHEPTHs TpaHUIIbI pa3zaena ¢a3. [loBepxHOCTHOE HATSKEHUE.
TepMonnHaMuyeckue XapaKTEPUCTUKH IOBEPXHOCTHOT'O CJIOS.

Ancopbunonnoe ypaBuenue [ no6ca. [loBepXHOCTHO-aKTHBHBIC BEIIIECTBA.

AJre3usi, CMaUMBaHHUE U PACTEKAHUE JKUJIKOCTEH.

Kanunnsipusie sBneHus

Knaccudukanus mexanusmoB ajacopOuuu. AncopOuust ra3oB M HMapoB Ha OJHOPOIHOM
MOBEPXHOCTU. AIcOpOIHMS Ta30B U apOB Ha MOPHUCTHIX MaTepHaax.
[ToBepXHOCTHO-aKTUBHBIE BEIIECTBA: KJIACCU(HUKAIIUA U CBOWCTBA.
Murnennoobpa3oBaHue B BOJHBIX U HEBOJHBIX Cpeaax.

Murnemioo0pa3oBaHie ¥ COMOOMIM3aLUs B MPSAMBIX U OOpaTHBIX — MHUIEIIAx.
MuUKpOIMYIIbCHUH.

Camoopranusanus B aucniepcHbix cucremax ¢ ITAB. OCHOBHBIE THIIBI CTPYKTYP.
AncopOumsi TOBEpXHOCTHO-aKTHUBHBIX BemiecTB. M3orepma aacopOmum Jlenrmropa.
PaGora agcopOuun

HNonooOmennass amcopOumsi. CBoHCTBA HMOHOOOMEHHBIX MAaTEpHANIOB. Y paBHEHHUE
Huxonsckoro.

DNIeKTPOKMHETHYECKUE SBICHUSA. JIBOWHOE SJIEKTPUYECKUN CJIOHW; ero o0pa3oBaHuE W
CTPOCHHE.

OnekTpodopes, 3AEKTPOOCMOC U UX MPAKTUYECKOE MPUMEHEHHE

CenumenTanus u qudGy3us B JUCTIEPCHBIX CHCTEMAaX.

PaccesiHue cBeTa B KOJUIOMIHBIX CUCTEMAX.

[TonsiTHE O PUBNKO-XUMHUYECKON MEXaHUKE U €€ OCHOBHBIX 3a/1adax.

Cnoco0ObI ONMCaHus MEXaHUYECKUX CBOMCTB JIMCIIEPCHBIX cucTeM. OCHOBBI PEOJIOTHH.
Peonornueckue Mmonenu: ynpyrocts, BI3KOCTb, INIACTUYHOCTD.

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

CenuMmeHTallMOHHAs M arperatuBHas YCTOWYMBOCTb IHUCIEPCHBIX cucTeM. KuHeTHka
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KOAaryJsiluH.

24. Tlomydyenue u cTabuan3amus JUCTIEPCHBIX CUCTEM.

25. MeTozp! pa3pylIeHus U ylaBIUBaHUs a3po30jeil. boprba ¢ 3arpsi3sHeHreM aTMOC(ephl.

26. Ounctka ruapochepsl (BOABI) OT MUCIEPCHBIX YaCTHI[ 3arpsi3HeHuid. lcronbp3oBaHue
MPUHIIAIIOB KOATYJISIHUA U (QIOKYIISIIH.

27. O4KCTKa BOJBI OT TOBEPXHOCTHO-AKTUBHBIX 3arpsS3HECHHUIA.

CrynenTtsl 00s3aHbl CIaTh 3a4€T B COOTBETCTBUU C PACIHUCAHUEM U yYEOHBIM ILIAHOM.
3auer siBnsieTcst HOpPMOI KOHTPOJISL YCBOCHHUS CTYIACHTOM Y4€OHOM MPOTpaMMBI IO THUCIUTUIHHE.
3aueT 1o MpPOCIyIIaHHOMY KYpCY MOXET ObITh BHICTaBJICH HA OCHOBAaHUM OLICHKH JESTeIbHOCTU
CTyJIEHTa B CEMECTpe, a MMEHHO - IO MOCEIaeMOCTH JEeKIUH, pPe3ysbTaraM BBITOJIHEHUS
KOHTPOJIbHBIX Pa0OT, pabOThl Ha CEMHMHAPCKUX 3aHATHSIX, a TaKXkKe MOATOTOBKHM pedeparta U
noknana. Ilpu sTom nomyckaercs Ha 04HOM Gopme oOyueHus npomyck He 6onee 20% 3aHATHH, C
00s13aTeIbHON  OTPaOOTKOM MPOMYIIEHHBIX JabopaTopHBIX paboT. CTyAeHTBI, Y KOTOPBIX
KOJIMYECTBO MPOMYCKOB MPEBBINIAET YCTAHOBICHHYIO HOPMY, HE BBITIOJHUBIIHE BCE BUIBI paOOT
U HEYJIOBIIETBOPUTEIHHO pabOTaBIIME B TEUEHUE CEMECcTpa, MPOXOAIT cobeceqoBaHHE C
mpernoaaBaTesieM, KOTOPbIi ONMpamIuBaeT CTYyACHTa Ha MPEJAMET BBISIBICHUS 3HAHUS OCHOBHBIX
MOJIOKEHUH  MUCHMIUIMHBL.  JIis  mosydeHwsl  3adera  OOydYaromMCS — JOJDKEH — J1aTh
YIIOBJIETBOPUTEIILHBIE OTBETHI HA BCE BOMPOCHI.

Kputepun onenkn:

- OLIEHKA «3a4TE€HO»: CTYACHT BJIaJIceT TCOPETUICCKUMU 3HAHHSIMHU 10 JAaHHOMY pas3zeiy,
3HaeT OCHOBHBIE CBOMCTBa, 00JacTU MPUMEHEHHS, METOIbl MOJy4yeHHUs, CTaOWIM3alUd U
pa3pylieHus] JUCIEPCHBIX CHCTEM M HMX 3HAa4YeHHe [UIsi MPpUPOAbl U TexHocdepbl. OTBETHI
LEJIOCTHbIE U TIOJNHBIE, CTYAEHT YBEPEHHO BIIAJIE€T MaTepHalioM M JIOMYCKAET TOJIbKO
HE3HAYUTENIbHbIE OIUOKU B OTBETE.

- OLEHKAa «He 3a4TeHO»: MaTepual HE YCBOEH WJIH YCBOEH YaCTUYHO, CTYACHT
3aTpyIHSETCS] B OMMCAHUM OCHOBHBIE CBOMCTBA, OOJIACTH NPUMEHEHHs, METOJbI IMOJIY4YEHUS,
CTaOUIN3alMU U Pa3pyILICHUs 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.

— IIpH HEOOXOANMOCTH MHBAJIUIAM U JIUI[AM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMOTHUTEIHLHOE BpEMs sl TOATOTOBKU OTBETA Ha 3a4eTe;

— TP MIPOBEJICHUH MPOLEAYPHI OLICHUBAHHS PE3yIbTaTOB 00YUYEHHS MHBAINIOB U JIHIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEIYCMATPUBACTCS UCIOIb30BAHUE TEXHUUECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHyaTbHBIMH OCOOCHHOCTSMU;

— IIpY HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCSI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/J0OPOBbS
¥ WHBAIMAOB TIPOIENypa OLEHHBAHUS PpE3YIbTaTOB OOYYEHHS 110 JUCHUIIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO HTATIOB.

[Tpouenypa oreHMBaHHS PE3yIbTATOB OOYYEHHS WHBAJIUIOB U JIUI C OTPAHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0POBbsI 110 JUCHMIUIMHE (MOJYJIO) TPEeayCMaTpUBAaeT IPEAOCTABICHHUE
uapopmarmu B ¢opMax, aJaNTHPOBAHHBIX K OTPAHUYEHUSIM HX 3J0POBbS M BOCIPHSITHS
UHpOpMaLIUK:

JU7st ULl ¢ HapyHIICHUSIMH 3PSHUS:

— B [1€4aTHOU (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO TIOKYMEHTA.

JUnist i1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
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I[JIH JIAIl ¢ HAPYHICHUSAMU OIIOPHO-ABUTATCIIBHOIO alrapara:
— B IIeYaTHOU ¢opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.
JIaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa

00yJaromuxcs.

5. IlepedyeHb OCHOBHO¥ W I0NOJHUTEJIbHON y4eOHOM JTUTepaTypbl, HEOOXOAUMOM /151

OCBOCHMS IMCHUILIMHBI (MOIYJIs1)

5.1 OcHoBHas JuTEpaTypa:
JInst OCBOGHMS TUCIUIUIMHBI MHBAJIMIAMU U JINIIAMU C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMU

3I0POBbS MMEIOTCSI M3JaHHs B JJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaHby.

1.

@punpuxcoepr, 1. A. Kypc komnouanoit xumuu [DnekTpoHHbIN pecype] : yueonuk / [I.A.
Opunpuxcoepr. — Inektpod. naH. — Cankt-IlerepOypr : Jlanp, 2010. — 416 ¢. —
Pexum noctyna: https://e.lanbook.com/book/4027. — 3aru. ¢ skpaHa.

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

5.2 lonostHMTEILHASL JIATEPaTypa:

MopaueBckuii, A.I'. ®usnueckasd xumus. [loBEpXHOCTHBIE SIBIEHUS U JUCIEPCHBIE
CHUCTEMBI [ DNeKTPOHHBIN pecypc] : yueOHoe mocodue / A.I'. MopaueBckuii. — DIEKTPOH.
nan. — Cankr-Ilerepoypr : Jlamp, 2015. — 160 c. — Pexum pgoctyna:
https://e.lanbook.com/book/64335. — 3ari. ¢ ’xpaHa.

Kpyrusakos, [1.M. ®usndeckas u kotonaHas xumust. IIpaktukym [DnekTpoHHBIN pecypc]
: yauebHoe nocodwue / [1.M. Kpyraskos, A.B. Hymraesa, H.I'. Bunkosa, H.B. Komea. —
OnektpoH. naH. — Cankr-IlerepOypr : Jlawp, 2013. — 288 c¢. — Pexum mocryma:
https://e.lanbook.com/book/5246. — 3arm. ¢ skpaHa.

BacrokoBa, A.H. Tunossle pacueTsl 10 (pU3NYECKON U KOJUTOUTHON XUMHUU [ DIEKTPOHHBIN
pecypc] : yuebnoe mocobue / A.H. Bactokosa, O.I1. 3agaunna, H.B. Haconosa, JI.W.
[epenénkuna. — DnextpoH. naH. — Cankr-IlerepOypr : Jlanb, 2014. — 144 ¢. — Pexum
noctyma: https://e.lanbook.com/book/45679. — 3armn. ¢ skpaHa.

5.3. llepuoauyecKkue u3IaHus:

1. KonyonzaHslii )xypHan

2. Ycnexu Xumuu

3. DKOJIOTHYECKHE CHCTEMBI M IPHOOPHI

4. BezomacHOCTh B TexHOChEpPE

5. TexHONOrHH TPAKAAHCKON OE30TTACHOCTH

6. Ilepeyenb pecypcoB  HH(POPMANUOHHO-TEJEKOMMYHHMKANMOHHON  ceTH

«HTepHeT», HEOOXOAMMBIX JISI OCBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

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

2. http://www.sciencedirect.com — MOJIHOTEKCTOBas Hay4yHas 0a3a JaHHBIX
MEeXIyHapOoaHOTO u3aaTenbcTBa Elsevier.

3. http://apps.webofknowledge.com/ - MynpTHANCIUIITHHAPHAS pedepaTHBHO-
oubmorpaduueckas 6a3za qaHHbIX MHCTUTYTA 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

oubmorpaduueckas u pedeparuBHas 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 marenToB 6osiee 70
CTpaH MUpa

9]

@

7. MeToanueckue yKazaHus JJ1s1 00y4al0UIUXCS M0 OCBOEHUIO TMCHMILIUHBI (MOXYJISA)

VYcnemHoe OCBOEHME AMCLUUIUIMHBI IPEAINoJaraeT akTUBHOE, TBOPYECKOE YydacTHe
CTYZCHTA ITyTeM IUIAHOMEPHOH, ITOBCETHEBHON PaOOTHI.

Paboma ¢ koncnexmom nexyuii. [IpocMOTpUTE KOHCIIEKT Cpa3y MOCIE 3aHITHH, OTMETHTE
MaTepuasl KOHCIIEKTa JIEKIMI, KOTOPBIN BBI3bIBACT 3aTPyAHEHUs Ul MOHUMaHus. IlonsiTalitech
HalTH OTBETHI HA 3aTPyJHUTEIbHBIE BOIPOCHI, UCIONb3Yysl PEKOMEHAYEMYIO JuTeparypy. Ecnu
CaMOCTOSITENIFHO HE YAaJIOCh pa3o0parbes B MaTepuase, ChopMyIupyHTe BOIPOCH U 00paTUTECh
3a IOMOIIBIO K IPENoJaBaTes0 Ha KOHCYJIbTAllMK WK OJIvbKalIen JTeKIuu.

PerynsapHo orBoauTe BpeMs Ul MOBTOPEHHUS MPOIIEHHOTO MaTepuala, MpoBepsisi CBOU
3HAHUSl, YMEHUS ¥ HAaBBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

OCHOBHBIM BHJIOM ayJUTOPHOH pabOThI CTYJEHTOB SIBIISIOTCS CEMUHApPCKUE 3aHSTHA,
KOTOpbIE CIIy’KaT AJs 3aKpeIUIeHUs U3y4yeHHOro MaTepuala, pa3BUTUS YMEHHUH U HaBBIKOB
HOJTOTOBKH JIOKJIAZIOB, COOOLICHNUH, MPUOOPETEHHsI OIBITa YCTHBIX MYOJIMYHBIX BBICTYIUICHHH,
BEJICHUS JUCKYCCHM, ApTyMEHTALH 1 3aIUThI BBIABUTAEMbIX ITOJI0KEHUH, a TAK)Ke 1J11 KOHTPOJIS
IPEerno/IaBaTesIeM CTEIeHN OATOTOBICHHOCTH CTY/IEHTOB MO N3y4aeMOM JUCIUIIINHE.

CemuHap mpeamnosiaracT CBOOOIHBIM OOMEH MHEHUSMH IO u30paHHOW Temaruke. OH
HAUMHAETCS CO BCTYMUTEIBHOTO CJOBa MpenojaBareis, (HOpMyTUPYIOIIETO IeNIb 3aHATHS H
XapaKTepU3YIOIIEro €ro OCHOBHYIO MpoOieMaTHKy. 3aTeM, Kak IMpaBWIO, 3acilylIUBaOTCS
coobuieHus ctyeHToB. OOCyKIeHne COOOIIEHHSI COBMEIIAETCS C PACCMOTPEHUEM HaMEUCHHbIX
BonpocoB. CooOuLieHus, Mpeanojararlie aHalu3 MyOJUKaUi MO OTIACIBHBIM BOIpPOCaM
CeMMHapa, 3aciyIIMBAIOTCA OOBIYHO B cepeauHe 3aHATusA. [loomipsieTcss BBIABWKEHHE U
00CyX/IeHHE albTepHATUBHBIX MHEHMH. B 3aKitouMTENbHOM CIIOBE MpENoJaBaTelb MOJBOIUT
UTOTH OOCYXJEHHsI M OOBSBISAET OIEHKM BBICTYNABIIUM CTyAEHTaM. B IensXx KOHTPOJIA
HOJTrOTOBJIEHHOCTU CTYIAEHTOB M IPUBUTHS MM HAaBBIKOB KPAaTKOI'O MHCbMEHHOI'O W3JIOKECHHUS
CBOMX MBICIICH TMpPENoAaBaTesib B X0A€ CEMUHAPCKUX 3aHATHH MOXET OCYIIECTBIATH TEKYIIMNA
KOHTPOJIb 3HAHUH B BHJIE YCTHOTO OIIPOCA WJIM MUCbMEHHBIX IPOBEPOYHBIX PAOOT.

[Ipy TOArOTOBKE K CEMHMHApYy CTYAEHTHl HMMEIOT BO3MOXKHOCTh BOCIOJIB30BAThCS
KOHCYJIbTallUsIMU IipernoaBaress. KpoMe yka3aHHBIX TeM CTYAEHTHI BIPaBe, 110 COTJIaCOBAHUIO C
npernoJiaBaTeneM, H30MpaTh U APYrue HHTEPECYIOUIHE UX TEMBI.

KayecTtBo y4eOHOIN pabOThl CTYAEHTOB IIPENO/AaBaTellb OLIEHUBAECT B KOHIE CEMMHApa,
BBICTABIISASA B Pa0OUMii )KypHA TeKyIue olueHKU. CTyIeHT UMEEeT NMPaBO O3HAKOMUTHCS ¢ HUMHU.

B ocBoeHHMM IUCHMIIIMHBI MHBAIWJAMU M JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTAMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYIbTAI[MH) —
JIOMIOJIHUTEIBHOE pa3bsiICHEHNE Y4eOHOro Marepuaia.

WuauBuayanbHble KOHCYJNBTAIMM 10 TPEIMETY SIBIAIOTCS BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIMM MHIMBUAYAIN3ALUN OOY4YEHUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy MpernojaBaTelieM U OOy4arolMMCs HMHBAJIUAOM WM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXHOCTSIMH 3/I0POBBSL.

MeTtoanyeckue peKOMeHIAMH K HANIMCAHUIO pe)epaToB U NMOATOTOBKeE JOKJIA10B
Iesbro HanvcaHus peepaToB SABIAETCA:

- TPUBUTHE CTYIEHTaM HaBBIKOB OuMOIMOrpaduyeckoro moucka HeoOXOoIuMOn

auTepaTypsl (Ha OyMaKHBIX HOCHTEIISX, B QJICKTPOHHOM BU/IE);

20



- NIPUBUTHUE CTYAECHTAM HABBIKOB KOMIIAKTHOT'O W3JIO)KEHHS MHEHHUS aBTOPOB M CBOEIO
CYXKIECHHs 10 BBIOPAaHHOMY BONPOCY B MHCHbMEHHOW (opMe, HayYHO IPAMOTHBIM SI3BIKOM W B
XOpOILIEM CTHJIE;

-BbIpa0OTKAa HAaBBIKOB aHajM3a U KPUTUYECKOTO BOCHPUATUS HAYUYHO-TEXHUYECKOU
UHpOpMaIuy;

- IpuoOpeTeHNe HaBbIKa TPaMOTHOT0 0(OPMIICHHSI CChIJIOK Ha MCTIOIb3yEeMbl€ HCTOUHUKH,
NPaBUIBHOTO IUTUPOBAHUS ABTOPCKOTO TEKCTA;

- BBISIBJICHHE U Pa3BUTHE Y CTY/I€HTa HHTEpECa K ONPE/IeNIEHHON HayYHOU U MPaKTUYECKOM
npoOJeMaTuke ¢ TeM, YTOOBI UCCIICOBAHKE €€ B JaJbHEUIIeM MPOJ0JIKAIOCh B MOJATOTOBKE U
HAIMCaHUH KYPCOBBIX U AUIIOMHON paOOTHI M NAaNbHEUIINX HAYUYHBIX TPYAAX.

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

- ¢ MaKCHMaJIbHOW TIOJHOTOM HCIIOJIb30BaTh JIMTEPATypy IO BBIOpaHHON TeMme (Kak
PEKOMEHAYEMYIO, TaK W CaMOCTOSITEIbHO TOAOOpaHHYIO) Ui NPAaBWIBHOTO ITOHUMAaHHS
ABTOPCKOU MO3UILINH;

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

- YSICHUTD JJ1s1 ce0s1 ¥ M3JI0KUTh IPUYUHBI CBOETO COTIacHsl (HECOTJIacHs) C TEM WIIH UHBIM
aBTOPOM I10 JIaHHOMW Tpobieme.

TpeOoBanus K coaepkanuio pedepara:

- MaTepHal, UCIIOIb30BaHHBIN B pedepare, TOKEH OTHOCUTCS CTPOTO K BEIOPAHHOM TeMe;

- He0OXOJIMMO H3JI0KUTh OCHOBHBIE aCMEKThl MPOOJIEMbl HE TOJIBKO IPAaMOTHO, HO U B
COOTBETCTBUH C TOW MJIM MHOM JIOTHKON (XpPOHOJIOIMYECKON, TEeMAaTHYECKOW, COOBITHIHOM U JIp.)

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

- pedepaT DOMKEH 3aKaHUMBATHCSA IOABEACHUEM HMTOrOB MPOBEACHHON HCCIEI0BATENbCKON
paboThl: cozpepkaTh KpaTKUH aHaiIM3-000CHOBAaHHE MPEUMYLIECTB TOW TOYKH 3pEHHs 10
paccmaTpuBaeMoMy BOIIPOCY, ¢ KOTOpor Bel conuaapHsl.

Crpykrypa pedepara.

Pedepat nHaunnaetcs ¢ TutynbHoro aucta. O0paszern opopMIICHUS TUTYJIBHOTO JIUCTA JUIS
pedepata npuseneH B [Ipunoxxennn 1.

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

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

a) Beenenue - paznen pedepara, MOCBSIIEHHBIA OCTAHOBKE MPOOIeMbl, KOTOpas OyaeT
paccMaTpuBaThCs 1 000OCHOBAHUIO BHIOOPA TEMBI.

6) OcHOBHast 4acThb - 3TO 3BE€HO Pa0OTHI, B KOTOPOM IOCIIEAOBATEIFHO PACKPHIBACTCS
BblOpaHHas TeMa. OCHOBHAas 4acTb MOXKET OBbITh MpEACTaBlieHA KaK IENbHBIM TEKCTOM, TaK U
pasgeneHa Ha rinaBbl. Ilpu HEoOXOIMMOCTHM TEKCT pedepaTa MOXKET JOMOJHATHCS
WJUTFOCTPAIUSMU, TabIuaMu, TpaguKkamMu, HO UMHU HE CIIeAyeT "meperpy ath' TeKCT.

B) 3aKJII0UYEHHUE - TaHHBIN pa3nen pedepaTa N0KEH 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 naHHOM crucke Ha3bpIBalOTCSl KaK T€ MCTOYHMKH, Ha KOTOpBIE
CChUIAeTCsl CTY/ICHT MpPH MOATrOTOBKE pedepaTa, Tak U BCe MHBIC, U3YUCHHBIE UM B CBSI3U C €T0
HOATrOTOBKOH. B paboTe 10MKHO OBITH MCHOIB30BAHO HE MEHEE 5 pa3HBbIX UCTOUYHUKOB. PaboTa,
BBITMIOJTHEHHAs] ¢ MCMOJIb30BaHUEM MaTepHalia, COAepkallerocs B OJHOM HaydHOM HMCTOYHHUKE,
SBIISICTCSI SIBHBIM IIJIaruaToM U He npuHuMaerca. Odopmienne Crnmcka JUTEpaTyphl JOHKHO
COOTBETCTBOBAThH TPeOOBaHMIM OHOIMOTpadUUECKIX CTaHIAPTOB.
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ITIpu nHeoOxomumocTu B pedepar MoxeT ObITh no0aBieH pasgen «lIpunoxenue», B
KOTOpBI MOXHO BKJIIOYaTh TEKCThl HOPMATHUBHO-TNPABOBBIX JOKYMEHTOB, KOTOpbIE ObUIH
UCIIOJIb30BaHbI B X0/I€ IOJATOTOBKU pedepara; cxeMbl, TAOJIUIBI U T.1.

Paznensr «BBenenue», «3akmodeHue», «Cnucok autepatypb» U «lIpuiioxxenue» He
HYMEPYIOTCSL.

O0beM U TeXHHYECKHE TPeOOBaHMS, IPeAbsABJIsAeMbIe K BbINOJHEHUIO pedepara.

K odopmnenuto pedepara npeabsBIsIOTCS T e TpeOOBaHUs, KaK U K KypcoBOil paboTe.
Pedepar nomken ObITh HAOpaH Ha KOMIIBIOTEPE U paciieyaTad. Ha Bcex cTpanuiiax paboThI cripaBa
CJIeZlyeT OCTaBHTb MOJS MO 25 MM JUIsl IOMETOK M 3aMEeUYaHHid MPOBEPSIONIETO MPEnoaBaTesl.
O0Bem paboThl T0JKEH OBITh, KaK MPaBHIIO, He MeHee 15 u He Oonee 25 cTpanuil. PaboTa nomkHa
BBINOJHATHCS 12-14 kernem depe3 uHTEpBan 1.5, pa3Mephl OCTABISAEMBIX MOJIEH: JIEBOE - 25 MM,
npaBoe - 25 MM, HibkHee - 20 MM, BepxHee - 20 MM. CTpaHUIIBI JOHKHBI OBITh TPOHYMEPOBAHBI.
Crpanuns! pedepara HeoOX0AUMO MPOHYMepoBaTh. [lepBoil cTpaHuIell CUUTAETCS TUTYJIBHBIN
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. Pasnensr «Croucok nutepatrypbl» U «lIpunokeHus» HE YUYMTHIBAIOTCA B 00ILEM
o0beme paboThl. PaccTosiHne Mexxay Ha3BaHHEM 4yacTd pedepara WM IJIaBbl M IMOCIEAYIONIMM
TEKCTOM JOJDKHO OBITh paBHO ABYM HHTepBasiaM. Dpa3bl, HAUWHAIOIMHECS ¢ "KpacHOU" CTPOKH,
nevaTaroTcs ¢ ad3alHbIM OTCTYIIOM OT Hadala CTPOKH, paBHBIM 1.25 cMm.

[Ipu uutTHpoBaHUU HEOOXOIUMO COOIIOATH CIEAYIOLIUE MpaBUa;

- TEKCT LHWTAThl 3aKJII0YaeTcs B KaBbIUKM U TPUBOIUTCS 0Oe3 u3MeHeHuil, 0e3
MIPOU3BOJBHOTO COKpAILEHUS! IUTUPYEMOTo ¢parMeHTa (IPOMYCK CJIOB, MPEATOKEHUN WIN
ab3ameB JIOMyCKaeTcs, €CIM He BJIEUET HCKaKEHUs Bcero (parMeHra, U o0O3HAYaeTCs
MHOTOTOYHEM, KOTOPOE CTaBUTCS HAa MECTE POIycka) U 03 UCKaKEHHsI CMbICIIA;

- Kaxas LuTaTa JOJDKHA COMPOBOXKIATHCA CCBHUIKOM Ha HCTOYHHK, HOMEP KOTOPOTO
YKa3bIBA€TCSl HEMOCPEACTBEHHO II0CJE€ TPUBEACHHOW LMUTAaThl B KBaJApPAaTHBIX CKOOKax, a
oubnuorpaduueckoe OmMMCaHUEe NPUBOAUTHCS B KOHIIE B BHUAE pedepaTa B BUAE CIHCKA
JauTepaTypa.

B cnydae, ecnu oOywaromuiicss CBOMMH CJIOBaMH I€PECKa3bIBACT JIMTEPATypHBIN
UCTOYHUK, TO TOCJEe OKOHYaHUS WHGOpMalUHU, B3STOW M3 KOHKPETHOTO HCTOYHHUKA, TaKKe
yKa3bIBAETCS CChUIKA HAa UCIIOIB3YEMYIO JIUTEPaATypy.

Joxnan (yctHoe coobmieHue) mo pedepaTy mpeacraBiser coboit kpatkoe (8-10 mumH)
W3JI0KEHUE CYTH BBIMOJHEHHON PabOThI, COMPOBOXKIAIONIECECS KOMIIBIOTEPHON IPE3CHTAINEH,
KOTOpasi JOJDKHA BKJIIOYATh B cebs He Oosee 8-10 crmaiijoB, He cuuTas MEpBOrO ciaiiia, Ha
KOTOPOM JIOJDKHBI OBbITh yKa3aHbl Ha3BaHue paboTrel U OPUO wucnomHuTENs, HampaBleHHE
MOJITOTOBKH U KYpC.

TpedoBanus Kk 10KJIaTY:
Hannune MynbTUMEIUUHON MPE3EHTALMHU C WUTIOCTPATUBHBIM MaTEpUATIOM.
Jlokian noymKeH OBITh BBIIIOJIHEH TPAMOTHO, ¢ COOIOICHHEM KYIbTYPhI U3TI0KEHUS.
O06s13aTeNbHO AOKHBI IMETHCS CCHUIKU Ha MCTOJIb3YEeMYIO TUTEPATYPY.
Bpewms noknana 8-10 MuHyT.

ITpu mpoBepke pedepara u T0KIaaa MPETOAABATEIIEM OLICHUBAIOTCS:

e 3HanHue (aKTUUECKOTO0 MaTepHuayia, YCBOCHHE OOIIMUX MPECTABICHUH, MOHATHA IO TeMe
pedepara, a Taxke Mo U3ydaeMon AUCIUILINHE;

e CoOoTBeTCTBUE MEXY TEMOW U CoAep )KaHueM pedepara.

e CreneHb 0OOCHOBAHHOCTH APTyYMEHTOB U OOOOILEHHH, JOTMYHOCTh U IOCIIEAOBATEILHOCTh
U3TI0KEHUST MaTepuaia, KOPPEKTHOCTh apryMEHTAIlUH, XapaKTep U JOCTOBEPHOCTH IPUMEPOB,
CIOCOOHOCTH K 0000IIEHHUIO, ITUPOTA KPYyro3opa aBTopa.

22



e licnonp3yemble nHUTEpaTypHbIE MCTOYHUKU: HE MEHEE 5 CCBUIOK Ha HAay4HbIE, Hay4HO-
TEXHUYECKHE padOTHI (B TOM YHCIIC HA HOPMATHUBHO-TIPABOBHIE aKThI, €CIIU 3TO HEOOXOMMO),
B TOM 4YHCJIe B 3JEKTPOHHOM BHIe. He 3acumrthiBaercs pedepar, npu MOAroTOBKE KOTOPOTO
UCIONb30BajJachk TOJBKO YyueOHas JMTepaTypa, MaTepuallbl CETH MHTEpHET, HOCAIINE
PEKIIaMHBIA XapakTep, B TOM YHCJIE PACIOJIOKEHHBIE Ha caiiTe KOMIaHUH, paboTa KOTOPBIX
CBsi3aHa C NPOU3BOJACTBOM, HCIOJIB30BAHUEM W/WIN YTWIM3ALUEH AUCIEPCHBIX CUCTEM, a
TaKXe Pecypchl, COAepKaIie TOTOBBIE pedepaTsl.

e KynbTypa NMCbMEHHOIO U3JI0KEHUS U 0()OPMIIEHHUS MaTepuana.

e YMeHHUE YETKO U JIOTUYHO JOJIOKHUTH OCHOBHBIE PE3yJIbTaThl paboThI;

e KauecTBO M MH(POPMATUBHOCTh MIUIIOCTPALIMOHHOTO MaTepHuaa;

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

JlonmyckaeTcst peabsBICHUE pedepaTa MPernoaaBaTelto B JEKTPOHHOM BHJIE, B TOM YHCIE IO

3NIEKTPOHHOM TouTe. B 3TOM ciyuae B OymaxkHoM Buze pedepar He cpaercs. [lo pesynpratam

CTYAEHT MOJIy4aeT OLEHKY «3auTEHO» WIIHM «HE 3a4TE€HOY 110 JaHHOMY BUY PaOOTHI.

8. Ilepeyenbr MH(MOPMANUOHHBIX TEXHOJOTHI, NCMOJIb3yeMbIX MPH OCYHIECTBJIECHHH

00pa3oBaTeILHOIO NMPoIecca Mo JMCUUILIHHE (MOTYJII0)

8.1 llepeuenb MHGOPMANMOHHBIX TEXHOJIOT Wil
Hcnonbs3oBaHue DIEKTPOHHBIX IPE3CHTALMM IPU  IPOBEACHUM JIEKIIMOHHBIX U

MPAKTUYECKUX 3aHITHH.

8.2 [lepeuenb HE0OXOAUMOTO MPOTPAMMHOI0 O0ecTeYeHUust

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

8.3 [Ilepeyenr UHPOPMANMOHHBIX CHPABOYHBIX CHCTEM U COBpPEMEHHBIX

npogeccuoHAJbHBIX 023 JaAHHBIX:

l.
2.

CrpaBouHo-npaBoBas cucreMa «Koncynprant [Imroc» (http://www.consultant.ru)
OenepanibHass ~ TocylapcTBeHHas  wHpoOpMaIlMoHHas  cuctema  «HammonanpHas
aNeKTpoHHast 6nbaroTeka» https://H30.pd

baza nanueix Hayunoii snektponHoii 6ubnmorekun eLIBRARY.RU https://elibrary.ru/
baza  OTkpbITBIX  naHHBIX MuHuCTEpCTBA Tpyda M COLUAJIBHOM  3alllUTHI
P® https://rosmintrud.ru/opendata

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

ba3el nanHBIX MUHHCTEPCTBA IKOHOMUYECKOTO pa3BuTus PO http://www.economy.gov.ru
Odummanpaeiii caiit denepanbHOT0 areHTCTBAa MO TEXHUUYECKOMY PETYIHPOBAHHUIO U
MetpoJioruu http://protect.gost.ru/

9. MarepuajbHO-TeXHHYeCcKast 0a3a, HeoOXoauMMasi JJ  OCYLIEeCTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo TUCHUILINHE (MO1YJII0)

No

MarepualbHO-TEXHUYECKOE 00ECIIeUeHUE TUCIUTIITNHBI

Bun pabor
Ap (MOJITyIsI) ¥ OCHAIICHHOCTH

Jlexuunonnsie 3ansatus | Jlekumonnast aymuropust (ayn. 322c, 416c, 126¢, 422c),
OCHAIICHHAs MPE3eHTAMOHHON TEeXHUKOH (MPOEKTOp, IKpaH,
KOMIBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenueM (I1O) ans AeMOHCTpauuu MYyIbTUMEIUHHBIX

MpE3CHTALUM.

23




CeMHHapcKue 3aHATUS

Aynutopus (ayn. 322c, 416¢, 126¢, 422¢, 332¢), ocHaIreHHas

IIpe3eHTAalMOHHON TEXHUKOMN (mpoextop, JKpaH,
KOMIBIOTEP/HOYTOYK WJIM TEPEHOCHOM MYJIbTHMEIUNHON
TEXHUKOMN) u COOTBETCTBYIOIIUM IpOrpaMMHBIM

obecneuenuem (I10) mns meMoHCTpanMM MYJIBTUMEIMIHHBIX
IIpE3EHTalNMN.

['pynnoBbie VYueOHast ayauTopus JJIsl TMPOBEACHUS 3aHATUH JICKIIMOHHOTO
(MHAMBUAYATHHBIC) tumna (ayn. 322c, 416¢, 126¢, 422¢, 332c¢)

KOHCYJIbTAIINU

Texymuii ~ KOHTpOJb, | YueOHas ayAUTOpHs AJS MPOBENEHUS 3aHATUN JIEKIIMOHHOTO
MIPOMEXKYTOUHAS tumna (ayn. 322c¢, 416¢, 126¢, 422¢)

aTTecTanus

CaMocrosTenbHas AyIuTOpUH, OCHAILICHHBIE KOMIIBIOTEPHOW TEXHHKOHW C
pabora BO3MOXKHOCTBIO  MOAKIIOYEHUss K  cetu  «MHTepHET»,

MpOrpaMMOM  SKpPaHHOTO YBEIMYECHHS H  OOCCIICUCHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny yauBepcuteta (400c, 401c, 431c, 329c¢)
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Ipunoowcenue 1
IIpumep odopmiienus pepepara
MUWHUCTEPCTBO OBPA30BAHN A 1 HAYKU POCCUNCKOU ®ENEPALINN
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHuUs

«KYBAHCKHI T'OCYJIAPCTBEHHBIY YHUBEPCHUTET»
(PIr'OY BO «KyoI'Y»)

Kadenpa pusnueckoii xumun

Pedepar no nucuurmiuxe
JlucniepcHbIC CUCTEMBI B IPUPOJIE U TeXHOChEPE

Yka3arb Temy pedepara

Pa6oty Beimmonmnun ®amumnus 1.0.

PakynpTeT XUMHUU U BEICOKUX TEXHOJIOTUHU

Hampasnenune 20.03.01 TexHnocdepHas 6e30macHOCTb

[Tpodunps be3onacHOCTh TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOJICTB

ITIpennopaBarens Jloza H.B.

Kpacuogap 201
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