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7.1.
7.2.
7.3.
7.4.
7.5.

COOEP)KAHHUE

Llenb 1 3a7a4u OCBOCHUS AUCIMILTUHBI (MOTYJIs)

MecTto nucuurmiuHbl (Moayist) B ctpykrype OITOIT BO
TpeboBanus Kk pe3ynbpraTaM OCBOSHUS AUCUUILINHBI (MOIYJIs)
CopnepxaHue U CTPYKTypa AUCUUTUIMHBI (MOIYIIS)

OneHouyHble MaTepUabl AJIs TEKYILEro U pyOeKHOT0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTalluu

Meronuueckre MaTepuabl, ONpeAeSIONNe IPOLeypbl OLCHUBAHUS
3HaHUH, YMEHUI, HABBIKOB U (UJIM) ONbITA AESITEILHOCTH
YuebHo-MeToqruuecKoe o0ecneyeHne AUCUUIUIMHBI (MOTYIIS)

Ocnoenas numepamypa

[{ononnumenvuas aumepamypa

[lepuoouueckue uzoanus (eazema, 6eCMuUK, OI0IeMenb, HCYPHAT)
Unmepnem-pecypcoi

Memoouueckue ykazanus no npogeOeHurd pPaziuyHblX YUeOHbIX 3aHAMUL, K
KYpCOBOMY NPOEKMUPOBAHUIO U OPYUM BUOAM CAMOCOAMENbHOL pabombl
MatepuaibHO-TEeXHUYECKOE 00eCTIeYeHUE TUCITUTUIMHBI (MOTYJIS)

JIuct n3MeneHu (I0MOMHEHU) B paboueil mporpaMme JUCIUTUIMHBI

(Moynis)
[Tpunoxenus



HEJAN U 3AJIAYU OCBOEHUA JUCIHUITJIMHBI
1.1. lean u 3a0a9u AU CHUILINHbBI

Jucuunnuna otHocutes K nukity b1.B.JIB.06.01 (BapuatusHas yacts). [Ipegnaznauena s
CTyAeHTOB HanpasieHus noarotoBku 18.03.01 -  XumMuueckas T€XHOJIOTHS.
Lenp xypca - M3yyeHUE OCHOB MPOM3BOJCTBA IJIACTHYECKUX MACC U KOMIIO3UIUMN Ha UX
OCHOBE.
OCHOBHBIMU 33/1a4aMU U3YYEHUS JUCIUTUIMHBI SBIISIFOTCS:
— O3HAKOMJICHHE C OCHOBHBIMH CIIOCOOaMH TMPOU3BOJCTBA CMOJI, TIOJTUMEPOB H
MJIaCTMAacCC, UX CBOMCTBAMU U OCOOCHHOCTSIMU NPUMEHEHHUS B PA3IMUYHBIX OTPACIIAX
MIPOMBIITUICHHOCTH;
— MpUOOPETEeHHE CTYNCHTAMH TEOPETUYCCKUX 3HAHMA XUMHUYECKHX MPOIECCOB
CHMHTE3a TIOJIMMEPOB M OCOOCHHOCTEW TOJIYYCHHS IUIACTMAcC M IOJUMEPHBIX
KOMITO3HMITMH, a TaKKe€ METOJ0B MOIAMU(UKAIIUK ITOJUMEPOB C IEIbI0 TOBBIIICHUS
Ka4yecTBa;
— MPUOOPETEeHUs CTYACHTaMU NPAKTHUYECKUX HABBIKOB IO OIpEAeTICHUIO
TEXHOJIOTHYECKUX B (PU3NKO-MEXaHUUECKHX CBOWCTB IIJIACTMACC.

2.MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

Vuebnag nucuuniuuHa «7Texnonocus nienkooOpazyiouux noIUMEPHLIX MAmMepuaniosy B
coorBercTBUM ¢ DenepanbHbiM ['ocynapcTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICLIETO
00pa3oBaHUs SIBIISIETCSI KOMIIOHEHTOM BapuaTHBHOM yactu yyeOHoro nukia — b1.B.JIB.6.1 .

B pesynbpTaTe n3ydeHus JUCHUILTHHBI OaKanaBp IOJDKEH 3HATh: (yHIaMEHTAIbHBIC Pa3Aelbl
bu3UKY, XUMUHU, OUOJIOTUH, IKOJIOTHH
TeopernueckuM (yHIaMEHTOM ISl TAHHOTO Kypca CIyKaT:
- o01as ¥ HeopraHu4ecKasi XuMus;
- OpraHu4ecKasi XuMusi;
- 001Iast XUMHYECKasi TEXHOJIOT S,
- IPOLIECCHI U aIMapaThl XUMUYECKOU TEXHOJIOTHH;
- CUCTE€MBI YIPABICHUS] XUMHKO-TEXHOJIOTHYECKUMU MPOIIECCaMHU;
- HauepTaTesbHas TeOMETPHs;
- UH)KeHepHas rpaduka;
- CONIPOTUBIICHHE MATEPUAJIOB;
- DKOHOMHKA U YIIPaBJIECHNUE TPOU3BOJACTBOM



3. TPEBOBAHUA K YPOBHIO OCBOEHUA JUCHUIIJIMHBI (MOY JISA)

[Ipouiecc wM3y4yeHws] MUCIHUIUIMHBI HANpaBlieH HAa (OPMHUPOBAHUE SJIECMEHTOB CIICTYIOIINX
komnereHnuil B cootBercTBUU ¢ ®I'OC BITO 1 OOII BIIO no nanHomMy HanmpaBi€HHIO MTOJATOTOBKU
(cienuanbHOCTH):

3.1. Duementbl mnpodeccuonanbubix (IIK) kommnerenuuii, dopMupyeMbIX JaHHOM
JUCHUIIINHOK

- [0OTOBHOCTH POBOJUTH CTAaHAAPTHBIE U CEPTU(DUKALMOHHBIE UCIIBITAHHUS MAaTEPHAJIOB, U3/IEIUN U
texHosiornaeckux mporeccon (I1K- 17)

3.2. Pe3yabTaTthl 00pa3oBaHus, GopMUpPYyeMOro JaHHOMH TUCHUIINHON

B pe3ynbraTe 0CBOGHUS IUCLMIIMHBI 00yJaroUIHics JOIKEH 3HATh!
METO/bI ONITUMHU3AINH XUMUKO-TEXHOJIOTUYECKUX IIPOIIECCOB C IPUMEHEHUEM SMITUPUIECKUX W/WITH
(U3UKO-XMMHUYECKUX MOJIENeH;

- OCHOBHBIE IIPUHIIUIIBI OPTaHU3AUU XUMUYECKOTO TMPOU3BOJICTBA, €TI0

UEePapPXUUECKON CTPYKTYpPbI, METO/Ibl OLIEHKU 3(P(PEKTUBHOCTH  NPOU3BOJICTBA; oOmue
3aKOHOMEPHOCTH XUMHYECKHUX IIPOLECCOB; OCHOBHBIE XMMUYECKUE IIPOU3BOJICTBA; - OCHOBBI
TEOpUU TMIpollecca B XUMHYECKOM pEaKTOpe, METOAOJIOIMI0 MCCIENOBAaHUSA B3aUMOJEHUCTBUS
IIPOLIECCOB XMMMUECKHUX IPEBpALEHUM U SBJIEHUN IEpeHOca Ha BCEX MAaCHITAOHBIX YPOBHSX,
METOAMKY BbIOOpa peakTopa M pacyeTa Ipolecca B HEM; OCHOBHBIE PEaKI[MOHHBbIE MPOLECCHl U
PEaKTOPBI XUMHYECKOH U HE(PTEXUMUIECKOH TEXHOJIOTHH;
- OCHOBHBIE IIOHATHS TEOPUU YIPABJICHHUA TEXHOJIOTMYECKUMHU IIPOLIECCAMHU; CTaTHUECKHE U
JMHAMUYECKHE XapaKTEPUCTHUKH OOBEKTOB W 3BEHBEB YIPABICHHS, OCHOBHBIC BHUIBI CHUCTEM
ABTOMATUYECKOT'0 PEryJIMPOBAaHUs U 3aKOHBI YIIPABJICHMS; TUIIOBbIC CUCTEMBI
ABTOMAaTHUYECKOT'O YIPABICHUS B XUMUYECKON IIPOMBIIIEHHOCTH; METOIBI M CPEACTBA IUATHOCTUKH
Y KOHTPOJISI OCHOBHBIX TEXHOJOTHUYECKHUX [TapaMETPOB;

yMeTb:

- pacCcUMTHIBATh napamMeTpeld  BBIOMpaTh  anmapaTypy s KOHKPETHOTO  XMMMKO-
TEXHOJIOTHYECKOI0 IIpoliecca;

- paccUMTHIBATh OCHOBHBIEXaPAKTEPUCTUKU XUMHYECKOTO mporecca, BBIOMpATh
PalMOHATILHYIO CXEMYIIPOU3BOJICTBA 33JAHHOTO TMPOAYKTa,  OICHUBATh

TEXHOJIOTHYECKYIO 3()(hEeKTUBHOCTH POU3BO/ICTBA;

- IIPOM3BECTH BBHIOOD TUIIA PEAKTOPA U IPOU3BECTH PACUET TEXHOJOTUYECKUX IMapaMeTpoB
JUIS 3aJaHHOTO IIpoLiecca;

- OIIPENIEIIUTh IapamMeTpbl HauIydllel OpraHu3alyy Mpolrecca B XMMUYECKOM PEaKkTopeE;

- METOZaMHU TEXHOJOTMUYECKUX PACYeTOB OTJIENBbHBIX Y3JI0B U JleTallell XUMUUYECKOro 000py0BaHUs.
Baanern:

— IIpUEMaMH JEUCTBUM B aBapUMHBIX U YPE3BbIYAWHBIX CUTYaLUAX, OKA3aHUs [IEPBOU
IIOMOILX [TOCTPAJABIINM;

— METOJAMM ONpPENEJICHUs ONTHUMAIBHBIX W PAlUOHAIBHBIX TEXHOJIOIMYECKUX PEKHMOB
paboThI 000PYAOBAHUS;

— MeTOJaMM MaTeMaTHYeCKOM CTaTUCTHUKU JUIsi OOpaOOTKH pe3ylbTaTOB AaKTHUBHBIX U
[IACCUBHBIX DJKCIEPUMEHTOB, IIaKE€TaMU IMPUKIAJHBIX IPOrpaMM Il MOZCIUPOBAHUS
XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOB;

—  MeToJaMHu aHanu3a 3PPEeKTUBHOCTH pabOThl XMMUYECKHX MPOU3BO/ICTB;

—  METOJAMHM pacyeTa ¥ aHaJIM3a IIPOLIECCOB B XUMUUYECKUX PEAKTOPaX,

—  OmpeleseHus TEXHOJOTHYECKHUX MTOKa3aTelel npouecca,

—  MeToAaMH BbIOOpa XUMUYECKHX PEAKTOPOB;

- METOJAMH YIPABIEHUS XMMHKO-TEXHOJIOIMYECKHMMH CHCTEMaMH M METOAAMM PETyJIMPOBAHMS
XUMHUKO-TEXHOJIOTHYECKUX ITPOLECCOB.



4. COJEPXAHUE U CTPYKTYPA JUCHUITJIMHBI (MO YJIA)
Taoauna 1. Cogepxxanue TUCUUIIIMHBI (MOTYJIs1)

npuroronenus JIKM.
Kunkue nueHKooOpa3yoouue CUCTEMBI.

Obmas XapaKTepUCTHKA u
KJaccuukanus.

PacTBopbI MJIEHKOO0Opa3yroMX
BEIIECTB B OpPraHUYeCKUX
PacTBOPHUTEIISX. Ob6mactu
UCIOJb30BAaHUS,  NpPEUMyIIecTBA U
HE/IOCTATKU pacTBOpoB
IUIeHKooOpa3ytomux BemecTB. OOmue
TpeOoBaHus, MPEIbSIBIIIEMbIE K
PacTBOPUTEITIO. Knaccudukanus
pacTBopUTENEH o XAMHUYECKON
pUpoJIe. [TpunIUIBL noxdopa
pacTBopUTENEi " paz0aBUTEICH.
[TapameTtp pPacTBOPUMOCTH u

TPEXMEPHBIN IMapaMeTp PaCTBOPUMOCTH
WX OMpeAeNieHue U UCIOIb30BaHUE IS
noadopa JeTyden 4acTH
TJICHKOOOPAa3yIOIe CUCTEMBI.

Kunkue JUCTIEPCUU
TUIEHKOOOPA3yIOIIUX BELIECTB.
Knaccudukanms JICTIEPCUT 1o

NeNe | Tembl pa3aesibl/ TeMbl Conep:xkanue pasaeibl/ TeMbl Kon DopMbI
KOHTPOJIHP TeKy[ue[‘()
yeMmoit KOHTPOJIS
KOMIIETEHIT
nu (M| ee
JacTH)
1.| OCHOBHBLIE [IOHATUA | TEMA 1.1. Bsenenme. OcHOBHEBIE TK-17
U KJIIACCUPUKALIMA | yanpapienns B 061acTd IPOU3BOICTBA
ﬂAKOI;f:TCEOPI;ITj%B JIKM. Tlonsarue o JIKM. Ux dyukmumy, K, T, JIP,
COCTaB, Ha3HAUCHHWE BXOAAIINX B HUX 9,P
KOMITOHEHTOB (mnenkooOpasyromume
BEILIECTBA, MUTMEHTHI, HAIOJHUTEIH,
macTu(pUKaTOphl, CTAOUIU3ATOPBI |
ap.). Cxema nomydyenust JIKM.
TEMA 1.2. Knaccudukanus JIKM no
Ha3HAYCHHUIO, XUMHUYECKOMY COCTaBY,
YCIOBUSIM JKCILTyaTaIuu.
Xapakrepuctuka accoprumenta JIKM u
WX HOMEHKJIATypa.
2. OCHOBHBIE Tema 2.1. [Inenkoob6pa3yromiue IK-17
TPUHIMIIBI COSAAHNA | oprorempr. [Tonsitue 0 K, T, JIP,
IJIEHKO- o
OBPA3YIOLIUX MJICHKOOOpa3yroliei CUCTEME. 9, P
CUCTEM OcCHOBHBIE THUIIBI IJIEHKOOOPA3YIOIIHUX
CUCTEM, HCIIOJIb3YEMBIX TUTST




TMOGUITEHOCTH u pupoJie
JMCTIEPCUOHHOM CPEJIbI.

Opranuueckre  AUCIEPCUM:  THIIBI
OpTaHOUCIIEPCHIA, TUIEHKOOOpa3yoIue
BELIECTBA M OPraHUYECKUE >KUIKOCTH,
WCIIOJIb3YEMBIC JUISI UX TPUTOTOBJICHHS.
TexHoOrHs UX MOTY4YESHHUS.

Bonanrie JHUCIIEPCUH, ux
knaccuukanus. BoaHele smynbcun
MIJIEHKOOOPa3yromux BEILECTB:
CUHTETHMYECKHE U  HCKYCCTBEHHbBIE
JTUCTICPCHH, IUICHKOOOpa3yromue
BEILIECTBA, MHCIIOJIb3yeMblEe IS UX
MPUTOTOBIICHHUS, CIIOCOOBI
MOAU(UKAIIN, OCHOBHBIE TEXHUYECKHE
XapaKTePUCTHKH, CoCTaB u
TEXHOJOTHYECKUE MPUEMBI MOTYYCHHUS.
Bonopasz6asnsiembie MaTepUabl:
MIPHUPOJIA ¥ COCTAB IJICHKOOOPa30BaTes,
KOJUIOMIHO-XUMUYecKast
XapaKTePUCTHKA JAWCIICPCHI, CIIOCOOBI
MoaudUKaMK  TIIEHKOOOpazoBaTes,
OCHOBHBIC TEXHHUYECKHE TPEOOBAHUS K
IJICHKOOOPAa3yIolMM  BEIIECTBAM U

PaCTBOPUTCIIAM, TCXHOJIOTHYCCKHEC
IIPpHUEMEL IMPUT'OTOBJICHUSA u
HUCITIOJIB30BaHMA.

Abdpoaucnepcuu MiIeHKoo0pa3oBaTeei.
®u3nyeckoe M arperarHoe COCTOSHUE
IUIEHKOOOPa3yloIlero  BellecTBa B
adpPOIUCIIEPCHA W WX W3MEHEHHE B
nporecce NepepadoTKH B MOKPBITHS.
Ouznueckue W TEXHOJIOTHYECKHE
cBoiicTBa  aspoaucnepcuit.  OOmume
OCOOCHHOCTH IUIEHKOOOpa3oBaHUS U3
pacriiaBoB.

100%-e miIeHKo00pa3yroue CUCTEMBI.
Tema 2.2. OcoGeHHOCTH TPUTOTOBJICHUS
JIKM Ha oCHOBE IUIEHKOOOPa3yIOUINX
CHCTEM Pa3UYHBIX TUMOB. B3anMocBs3b
cocrasa JIKM ¢ ero TeXHOJIOTHYECKUMHU
CBOWCTBaMHM, IOBEJEHHEM B IpoIIecce
MPUTOTOBIICHUSI W TepepadOTKH B
MOJIUMEPHOE MOKPBITHE.

[UIEHKO-
OBPA3VIOIIME HA
OCHOBE ITPOIYKTOB

[IPUPOJIHOTO
MTPOUCXOXKIEHU S

TEMA 3.1. XuMHYecKHni coCcTaB Macel
n xupoB. Kimaccudukamnmst macer mo ux
CIIOCOOHOCTH K BBICBIXaHUIO.
OkcuaupoBanue Macell.
[Monmumepu3zanuss W U30MEpU3AIHS
Macen. [lermaparanus — KacTOpPOBOTO
Macia.  OMNOKCHAMPOBAHWE  Macell.
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[IpoaykTsl IepepabOTKU paCTUTENbHBIX
Macel U uUxX ucnoib3zoBanue B JIKM.
Omudel, ux KiIaccuUKAIU, CIOCOOBI
[IOJIy4€HHUsl, CBOIicTBAa U  oOjacTu
npuMeHeHus. MaclisHble JaKu.

TEMA 2.2. CukkatuBbl. Ha3znauenwue

CHKKaTHBOB, ux KJ1accuuKaIus.
Mexanu3M KaTaJIUTUYECKOrO NEHMCTBUSA
CUKKATHBOB KakK YCKOpUTEIen

BBICHIXaHMS IIJICGHOK Ha  MAacC/sSHOU
ocHoBe. Crienuduyeckue 0COOCHHOCTH
CUKKATHBOB (IIEPBUYHBIC CUKKATHBBI U
npomMoTopsl). CrocoObl  TOJNYYECHHS
CHUKKATHBOB; IIJIaBJICHBIE U OCAXICHHBIC

CUKKATHUBBI, ux OTJIMYUTETbHbBIE
O0COOEHHOCTH.

TEMA 3.3. Ilpupoanbie  CMOJIBI.
[Tnenkoobpazyromue CMOJIHI, ux

ceorictBa u 1pumeHeHue B JIKM.
Kanugonb, ee cocraB u cBoOiicTBa.
CriocoObpl XUMHUYECKON MOAUPUKALINH
kaHuomu. BuTymbl, UX  cocTas,
CBOMCTBA U MaTepHabl HA UX OCHOBE.
TEMA 3.4. IlnmenkooOpa3oBareian Ha
OCHOBE MPUPOJHBIX IOJIMMEPOB U
MIPOAYKTOB HMX IOJUMEPAaHATOTMYHBIX
IIpEBpAIICHUM. emnronosa, ee
¢usnyeckue U XMMHUYECKHE CBOICTBa.
Cnoxuple U mpocTele  3¢uUpbI
LEJUTIOJIO3bl, XUMHYECKHE OCHOBBI U
TE€XHOJOTHYECKHE POLIECCHI ux
nonyuenus. JIKM Ha ocHoBe »¢upos
LIEJUTIONIO3b] U UX IPUMEHEHHE.

Jlpyrue miaeHKooOpas3yrole BeliecTBa
MIPUPOJHOTO MPOUCXOXKICHUS (KOMaJbl,
SIHTaphb, IIEJJIaK).

[UIEHKO-
OBPA3YIOIIUE
BEII[ECTBA,
[TOJIYYAEMBIE
I10 PEAKITUU
TTOJIMKOHJIEHCALIUU

TEMA 4.1 Crnoxubsle nOIM3(GUPHI
(omuroagupsr).

Obwue npunyunvl nNoayYeHus NoaU
(onuzo-) aghupos. OcHoOBHBIE
3aKOHOMEPHOCTH nporecca
MOJINKOHJICHCALIUM TIPU CUHTE3€ TOJH
(omuro-) adupo.  Knaccudukanus
oJIN3(UPOB: HaCBILLIEHHBIE,
HEHACBIIIEHHbIE, MOJU(PHUIIMPOBAHHBIE;
WX OTIMYUS TO CTPYKTYpe, METOAaM
MONy4YeHUs M CBOWcTBaM; 00JacTu
MIPUMEHEHHUS.

OcHogHbie 6U0bl Cbipbs, UCNONb3YEMbLE
npu cunmese noauspupos.
MHoroaToMHbIE CIIUPTHI.
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MHOrOOCHOBHBIE ~ KHUCJIOTBI M HUX
aHruapuael.  PacturensHele  Macina.
3aMeHUTENH  pPACTUTENBHBIX  Macell
(CHHTETUYECKUE IKUPHBIE KHCIOTHI C
MIPSIMOI M Pa3BETBJICHHOM LIETIBIO, MACIIO
[TOJ, xanudonb, 6€H30MHBIE KUCIOTHI,
TAJJIOBOE MAacjio M TMPOAYKTHI €ro
nepepaboTKH U JIp.).
Hemoouguyuposannvie  nacviuernvie
noausghupvi. CBONCTBA HACBILICHHBIX
noudGUpoB U ux npumeHenue B JIKM.
Onurospupsl UIsl MOIUYPETAHOB, IS
KOMITO3UIIMOHHBIX ~ MaTepuajioB ¢
BBICOKUM  COJIEPKAHHEM  OCHOBHOI'O
BelIecTBa, ONUroddupsl TepedraneBoii
KHCIIOTEHI.

Moougpuyuposanmwie HacvlueHHble
0U203pupsl  (arKuowvl). Crnioco6sl
Mo u(pUKAITIT OJIUTOA(UPOB:
MPUMEHEHHE  KHUPHBIX  KUCIOT H
HEPAaCIICTUIEHHBIX PaCTHTEIBHBIX
Macen. Knaccudukanus ankuaos.
CuHTe3 alKuIOB HA HEPACHICTUICHHBIX

MacJax. [lepestepuduxanms,
nonudTepu(UKanrs,  OCHOBHBIE U
1no0OYHbIE peaKkuuu. biiounsIi,

A3€OTPOIHBIA, IJICHOYHBI  METOJbI
MMOJIMKOHACHCAIIUN, MX HJOCTOMHCTBA U
HEOOCTATKU. YIIJIOTHEHHE OCHOBEI 3a
CYET  peakuMil  MOJMKOHACHCAIUH,
MOJTMMEPHU3ALIUN 10 MEXaHU3My
Junbca-Anbaepa. MeToibl KOHTPOJIA 3a
nepesTepuPuKaMet M YIJIOTHEHHEM
OCHOBBI. Karanuzatopsl
nepesrepupuKatum "
MMOJMKOHACHCAUU. TeXHOJIOTHYECKHI
MpoIlecC TPOU3BOJCTBA AJIKHUIOB Ha
HEepacHICTNIEHHbIX Maciax:
MIEPUONYECKUH, TOJYHENPEPBIBHBIN U
HETPEPbIBHBIN CIIOCOOBI  CHHTE3a.
OTnuuuTelIbHBIE 0COOCHHOCTH CHHTE3a
BBICHIXAIOIIMX AJIKUIOB HAa KaCTOPOBOM
Maciie.

CunHTe3 alKuJI0B KMPHOKHUCIOTHBIM

METOJIOM. XUMHYECKHE "
TEXHOJIOTHYECKUE 0COOEHHOCTHU
npoiiecca, HCIIOJIb3yEeMbIe
MOAU(DHUKATOPBHI. OTnu4yuTeIbHEBIE
OCOOCHHOCTH CHHTE€3a M CBOMCTBa
AJIKUJIOB, MOIU(DUIIUPOBAHHBIX

CUHTCTUYCCKHUMU )KUPHBIMH KUCJIOTaMH,
CMOJIAIHBIMHU KHUCJIOTaMH KaHI/I(I)OHI/I u




OEH30MHBIMA KHUCJIOTaMHA. AJKHIHO-
CTI/IPOHBHBIG nu aJIKI/II[HO-aKpI/IJIOBLIC
comojuMephl. Peaknuu, mpoTekaromme
npu Mo UK AITKUIHBIX
OJINTOMEPOB.

OcHOBBI pacuera peuenTyp ajaKuIHbIX
OJINTOMEPOB.

Henacviwennvie 01U203PUPbI.
OcHOBHBIE  BHUIOBI  HEHACHILIEHHBIX
oNUTro3(UPOB: ONHUTo3(PUPMaAIEUHATHI U

ONUro3UpaKpuUIaThl. Nx
OTIUYHUTEIIHLHBIC 0COOCHHOCTH B
CTPYKTYpe ® cBoiicTBax. QOOmactu
MIPUMCHCHHUSI HEHACBIIICHHBIX
0JIUTO3(UPOB, IUIEHKOOOpa3yromiue
CUCTEMBI Ha HX OCHOBE.

OnurosgupmManerHaTh: OCHOBHBIE

BUIBl  CBIPbS, HCIOJIb3yeMbIe ISt
MOJTyYCHHUS; B3aMMOCBS3b PELENTYPhI
onurospupmMarenHaTOB u ux
HEHACBHIIIEHHOCTH, pOJIb  CIIUPTOBOU
KOMITOHEHTbI. OCOOEHHOCTH MOTYYESHUS
Y OTBEPIKJICHHSI OJTUT03 () PMaICHHATOB.
TexHonoruyeckasi cCxema CUHTE3a JIAaKOB
Ha OCHOBE OJUTO3(hHpMaenHaTOB.
OnurosgpupakpuiaaTsl: UX JTOCTOMHCTBA
nepen onurospupmareuHaTaMH.
OcCHOBHBIE BUJIbI CBIPBSI, UCIIOJIb3YEMbIE
JUIL  TIONyYeHHs, METOIbl CHHTE3a.
TexHonornyeckas cxema CHHTE3a JIAKOB
Ha OCHOBE OJIMT03()HPaKPUIIATOB.
TEMA 4.2. ®enonodopmanbiaeruasbie
onuroMepsl. OOmIas xapakTepUCTUKA
(EeHOJBHBIX ~ OJUIOMEPOB U HX
kinaccupukanus.  Celppe  and uX
nonyyeHusa. CTpykrypa (eHOIOB U
QIIbJICTUJIOB, ux peaxIroHHas
CIOCOOHOCTb. OcHOBHBIE
3aKOHOMEPHOCTH CHHTE3a OJMTOMEPOB.
Bnusaue ¢QyHKIMOHANBHOCTH (eHona,
pH cpezpl 1 COOTHOIIEHHS peareHTOB Ha
mporecc 00pa3oBaHMS — OJMTOMEPOB.
Crpyktypa onuromepoB. HoBosiaunbie u
pe30JIbHbIE OJIUTOMEPBHI.
TexHomornueckass  cxema  CHUHTE3a
(beHonaohopMabaETUAHBIX
HEMOJM(PHUIIMPOBAHHBIX  OJMTOMEPOB.
Crupro- " MaciIopacTBOPUMBIE
onuroMepsl. TexHoJormueckas cxema
CHHTE32 MacJ0pacTBOPUMBIX
(henonodopmaIbaeTUIHBIX
OJIMTOMEPOB.
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MoaudurnupoBaHHbIC OJINTOMEPHI:
Moau(UKAIUS CIIUPTAMH, CMOJSHBIMH
KHCJIOTaMU KaHU(DOJIH, paCTUTEILHBIMHU
maciiaMu. MIX cBoiicTBa, XMMHYSCKUE U
TEXHOJOTUYECKHUE OCHOBBI MOJTYyUYCHHUSI.
TEMA 4.3. Kapb6amuio- 51
MeJaMUHO(GOPMaJIbICTHIHBIC
osiuromepsl. CrIpbe, UCIOJIB3YEMOE IJIs
MoJydyeHus: oiuromMepoB. CTpykTypa u
peaKIMoHHAsT CIOCOOHOCTh KapOamuaa
U MelIaMHHA. XUMHYECKHE OCHOBBI
CUHTE3a OJINTOMEPOB. Biusanue
temnepaTypbl 1 pH cpenbl Ha cocTaB u
CTPYKTYpY 00pa3yIOIIUXCs OTUTOMEPOB.
Mopaudukaiuss oJIMroMepoB CIHUPTaMHU.
Hens  Mommdukamuu, 3aBUCUMOCTD
CBOMCTB MOAUGUIIUPOBAHHBIX
OJINTOMEPOB OT MPUPOJIBI U KOJIMYECTBA
3TepUUIUPOBAHHBIX TPYIIIL.
TexHonornyueckas cxema IMpOU3BOJICTBA

KapOaMu/10- u
MenaMHUHO(DOpMaTbIETUIHBIX

onuromepos. JIKM Ha OCHOBE
KapOaMu/10- u

MeJIaMUHO()OpPMaITbIeTUIHBIX
osmromepoB. Mx cocraB, CBONCTBA H
o0JacTu MPUMEHEHHUS.

TEMA 4.4. KpemHuiiopranuueckue
OJIUTOMEPBI u MOJIUMEPBI.
Knaccudukanus
KPEMHUHOPraHUYECKUX OJIMTOMEPOB H
noaumMepoB. OCOOEHHOCTH MX CTPOCHUS
n cBoictB. CrocoObl  MONTy4YEeHHUS
MIOJINOPTraHOCUIIOKCAHOB. [Ipumensemoe
chlppe. XHMMHUYECKHE OCHOBBI CHHTE3a
OJINTOMEPOB METOJIOM
TUIPOJIUTHYECKON — MOJMKOH]IEHCAIUH.
3aBHUCHUMOCTb XUMHUYECKON CTPYKTYpBI U
CBOMCTB onuromepoB ot pH cpensl,
(YHKIIMOHATIBHOCTH MCXOAHOTO CHIPBS,
COOTHOILIEHUSI KOMIIOHEHTOB, MPUPOJIbI

pacTBOPUTEIIS.
Mopaudukamust omuromepoB. lLlens u
COCOOBI MO (UKAITUH.

TexXHOJIOTUUECKHE OCHOBBI  CHHTE3a
KPEMHHHOPraHMYECKUX OJTUTOMEPOB.
JIKM Ha OCHOBE
KPEMHUHOpPraHMYEeCKUX OJIUTOMEPOB M
MOJIMMEPOB, WX CBOWCTBA W OO0JACTH
MIPUMEHEHUS.

TEMA 4.5. DoKCUIHBIE OJIUTOMEPHI U
nonuMmepsl.  O0mme  moHATUS 00
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STMOKCHUIHBIX OJMTOMEpax M IoJIMMepax
n ux kinaccudukanusa. CrpoeHue u
peaKkInOHHAast CIIOCOOHOCTH SMOKCUIHON
TPYIIIBL.

JInaHOBBIE AIOKCHIHBIE OJIUTOMEPHI:
NpPUMEHSIEMOE  CBIPbE, XHMHUYECKHE
OCHOBBI CHHTE3a. 3aBUCHMOCTb
MOJICKYJISIPHOM MAacChl OJIMUTOMEpa OT
COOTHOIICHUS HCXOIHBIX KOMIIOHEHTOB.
TexHoNMOrMYECKHEe OCHOBBI ~ CHHTE3a

JUaHOBBIX OJIMTOMEPOB pasHoi
MOJIEKYJIIPHOM MacChI.
Anudarunyeckue SIOKCHUIHBIE

OJIUTOMEPHI:  TIPUMEHSEMOE  CBHIPbE,
XUMHUYECKHE OCHOBBI CHHTE3a, CBOICTBA
1 o01acT¥ NPUMEHEHUS.
ONOKCUIUPOBaHHbIE HOBOJIAKU:
XUMAYECKHE W TEXHOJIIOTUYECKHE
OCHOBEI CHHTE3a, CBOMCTBA.
Huknoanudarnueckue AMOKCUJIBL:
MPUMEHSIEMOE CBIPbE, XHUMHUYECKHE U
TEXHOJIOTUYECKUE OCHOBBI  CHHTE3a,
OCOOCHHOCTH COCTaBa, CTPYKTYphl U
CBOWCTB.

OrepupunpoBaHHbIe ATIOKCHUIBI
(amokcuaupsr). Ux  knaccudukanus,
MPUMEHSIEMOE CBIPbE, XHUMHUYECKHE U
TEXHOJIOTUYECKHE OCHOBBI CHHTE3A.
CriocoObl  OTBEPXKIIEHUSI SMOKCHJIHBIX

OJIMT'OMCPOB. OcHoOBHBIC KJIaCChI
HCIIOJIB3YEMBIX OTB epzmreneﬁ, nux
BayKHEHIIIHE MMpeaACTaBUTCIIN,

OCOOCHHOCTM HUX  NPUMEHEHUs U
BJIMSIHHE HA CBOMCTBA MOKPBITHH.

JIKM  Ha  OCHOBE  3NOKCHUAHBIX
OJIMTOMEpOB U nosmmMepoB. Mx cocras,
CBOICTBA 1 00JaCTH MPUMEHEHHUS.
TEMA 4.6. IlonnypeTtaHnsl.

CtpoeHne # XHMMHUYECKHE peakUuu
n3ouuaHaTtHod rpymnnsl. Celpbe I
MOJINYPETAHOBBIX TJIEHKOOOPA3YIOLIUX:

M30IMaHATHI (MOHOMEpHBIE
JTUU30IMAaHATHI, MOJIMU30IMAHATHI,
MOJTMM30LUAHYPATHI);

TUAPOKCHIICO/IEPIKAIIUE  COCAMHEHUS
(MOMMCIHUPTHI, TPOCTBIE M  CIOXKHBIC
onuros¢upsl u np.). [lonnyperanossie
JAKOKPACOYHBIE MaTepHallbl: IBYX- H
OJIHOYIIaKOBOYHBIE, ypaIKUIbI,
ypeTaHOBbBIE Maclia, ypeTaHAKPUIATHIL.
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4.2. CrTpyKTypa THCHUNJIMHBI (MOIYJIS)

Taonuya 2. O61as TPYA0€MKOCTh JUCHHUILUIMHBI cOCTaBJsieT 4 3a4eTHbIX eqnHul (144 yacos)

Bun paGotsl 7 cemectp Bcero
O6wasn TpyaoemKocTb (B yacax) 144 144
Koumakmuaa paboma (e yacax): 42 42
Jlexuuu (JI) 14 14
[Tpaxtrueckue 3ansatus (I113) He npedycmompenut
JlabGopaTopHbie paboTsr (JIP) 28 28
CamocmoamenovHasa paboma (8 Yyacax), 8 mom yucne 75 75
KOHMaKmHasa paboma (e6HeaydumopHas):
PacuerHo-rpaduueckoe 3ananue (PI'3) He npedycmompenut
Pedepar (P) 10 ‘ 10
Occe (I) He npeoycmompenut
CamocTosITeNbHOE H3YUEHHE Pa3IeTIoB 65 65
Kypcosas pab6ora (KP)/ Kypcosoii npoext (KII) He npedycmompenwl
IToaroroBka 1 NpoOX0kKACHUE POMEKYTOUHON aTTECTALIUH 27 27
Bua npomexyToO4HOM aTTeCTANMHA OK3aMeH DK3aMeH

Tabnuua 3. Jlekuuonnwvie 3anamusn

NeNo

Tema

Tema 1.1. Benenue. OcHOBHBIE HampaBiieHHs B obOnactu mpousBozcta JIKM.
[Tonsitue o JIKM. Ux ¢yHKIuU, cocTaB, Ha3HAYCHUE BXOJSIINX B HUX KOMITOHEHTOB
(mneHkooOpa3yrole  BELIecTBAa, NUIMEHTHl, HAMOJHUTENH, IUIACTH(UKATOPHI,
crabmim3aTopsl u jp.). Cxema nomyuenus JIKM.

Tema 1.2. Knaccudukanus JIKM no HazHaueHHIO, XUMUYECKOMY COCTaBY, YCIOBHIM
AKCIUTyaTaluu. Xapakrepuctuka accoprumenta JIKM u ux HoMeHkaTypa.

Tema 2.1. TInenxooOpa3yronue cuctembl. [loHATHE O MIeHKOOOpa3yroLe cucreme.
OcHOBHbBIE THUIIBI IJICHKOOOPA3YIOUIUX CHCTEM, HCHIOJIb3YEMbIX JJISi IMPUTOTOBJICHUS
JIKM.

Kunkue mieakooOpa3zytomue cucteMbl. OO0MIas XapakTepUCTHKA U KiIacCUPHUKaIns.
PacTBOpBI MIeHKO0Opa3yONMX BEIIECTB B OpPraHUYECKUX pactBoputensx. OOmactu
UCIIOJIb30BaHUs, MpPEUMYILEeCTBA U HEJOCTAaTKH PAaCTBOPOB IUJIEHKOOOPA3YIOLIUX
BemecTB. OOmme TpeOoBaHUs, MpeAbsBIsieMble K pacTBopureno. Kiaccuduxarms
pacTBopuTenell mo xumuueckod mnpupone. Ilpunnunel mogbopa pacTBopuTenel u
pazb6aButeneit. [lapameTp pacTBOPUMOCTH U TPEXMEPHBIH MTapaMeTp paCTBOPUMOCTHU: X
ofpejiefieHue W MCIOJIb30BaHME JJisl moaldopa JeTydell 4acTu IieHKooOpa3yrolen
CUCTEMBI.

Kunkue nucniepcuu IuieHKooOpasyromux BemiecTB. Knaccudukaius aucrepcuil mo
JTMO(GUIBHOCTU U IPUPOJE TUCTIEPCHOHHOM CPEJIbI.

Opra"uueckue AUCHEPCUU: TUIBI OPraHOAUCIIEPCHUIl, TNIEHKOOOpa3yrolue BEllecTBa U
OpPraHMYECKHUE YKUAKOCTH, HCIIOJIb3YEMBbIE ISl UX IPUTOTOBJIECHHSA. TEXHOJIOIMS X
MOJIyYEHHUSI.
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Boanble nucnepcum, ux kinaccupukauus. BoaHble 3MyNnbcHH TIEHKOOOPA3YIOLIUX
BEIIECTB: CHUHTETHYECKHME M HCKYCCTBEHHBIC JIUCIEPCHH, IUICHKOOOpa3yrolme
BEIIECTBA, HUCIOIb3yEeMbIE I UX MPUTOTOBIICHUS, CIOCOOBI MOAU(PHUKAIIUN, OCHOBHBIE
TEXHUYECKHUE XaPAKTEPUCTUKH, COCTAB U TEXHOJOTMUYECKHE MPUEMBbI IIOTYYEHUSI.
Bopopasz6asisiemble MaTepuaibl: MPUPOJa U COCTaB MIIEHKOOOpa3oBaTeis, KOJUIOUAHO-
XUMHUYECKas XapaKTepUCTHKA JUCIIEPCUH, CIOCOOBI MOIU(PUKAITAN
IJIEHKOOOpa3oBaTeisi, OCHOBHbIE TEXHHUYECKHE TpeOOBaHUA K IUIEHKOOOPa3yrHoIIUM
BEIIECTBAM M  PACTBOPUTENSM, TEXHOJOTMYECKHE TPUEMBl MPUTOTOBICHHUS H
UCIOJIb30BaHU.

Absponucnepcun IuleHKooOpaszoBareneil. Duzndeckoe W arperaTHoe COCTOSIHUE
IUICHKOOOPAa3yIoUIero BELIECTBA B a’pOAUCIIEPCHM W HMX HM3MEHEHHE B Ipoliecce
nepepadoTKy B MOKPHITUS. DU3nYecKre U TEXHOJOTHUECKUE CBOMCTBA adpOIUCIIEPCHIA.
OO01me 0cOOEHHOCTH IIEHKOOOPa30BaHUs U3 PACILJIaBOB.

100%-e rieHKo00pa3yroe CUCTEMBI.

Tema 2.2. Ocobennoctu npurotoieHust JIKM Ha ocHOBe TIIEHKOOOpa3yIOUINX CUCTEM
pa3nnyHbIX TUNOB. B3anmocssa3p cocraBa JIKM ¢ ero TeXHOJIOrMYECKMMU CBOMCTBAMM,
MOBE/ICHUEM B IIPOIECCE MPUTOTOBIICHUS U MEPEPAOOTKH B MOJIUMEPHOE MOKPHITUE

Tema 3.1. Xumudeckuid cocTaB Macen W kUpoB. Kiaccudukamus macena Mo HX
CIIOCOOHOCTH K BBICBIXaHHMIO. OxcuaupoBaHue Mmacen. [loaumepusauust u
n3oMepusanus macein. Jleruaparanus KaCTOpOBOro Macia. DNOKCUAUPOBAHHE Maced.
[IponykThl iepepabOTKH paCTUTENBHBIX Maces U X ucnoiibzoBanue B JIKM. Onudsl, nx
KJIacCU(UKaIMs, CIIOCOOBI MOTY4YEHHsI, CBOWCTBAa U O0JIACTU MPUMEHEHHs. MacisHbie
JIaKu.

Tema 3.2. CuxkkatuBbl. Ha3zHadeHHe CHUKKATHBOB, WX Kiaccudukanus. MexaHusm
KaTaJIUTHYECKOTO JIEHCTBUS CHUKKAaTUBOB KaK YCKOpUTEJEH BBICHIXaHMSI IUIEHOK Ha
MacisiHOH ocHoBe. Criennpuyeckne 0COOEHHOCTH CUKKAaTHBOB (IIEPBUYHbIE CUKKATUBBI
u 1pomoTopsl). CrnocoObl TMOTyYEHHS CHUKKAaTHBOB; IUJIABJIEHBIE M OCAKICHHBIE
CUKKATHBBI, UX OTIUYUTEIbHBIE OCOOCHHOCTH.

Tema 3.3. llpupoansie cmoibl. [lmeHkoOOpa3yronye CMOJbI, MX CBOWCTBA U
npumeHenne B JIKM. Kanudonb, ee cocraB u cBoiictBa. CrnocoObl XHMHYECKOM
Moupukanu kaHu@oau. bBUTymel, X cocTas, CBONCTBA U MaTe€pHUaJIbl HA UX OCHOBE.
Tema 3.4. I1nenkooOpa3oBaTesid Ha OCHOBE MPHPOJHBIX MOJIMMEPOB U MPOAYKTOB UX
MOJIMMEPAHAJIOTUYHBIX MpeBpaieHuil. Llemntono3a, ee ¢uznueckne M XUMHYECKUE
cBoiictBa. ClOXHBIE W TPOCTbie APUPHI EIITIOI03bl, XUMHUYECKHE OCHOBBI U
TEXHOJIOTHYECKHe Tporecchl ux noiaydeHus. JIKM Ha ocHOBe 3pMpOB LIEIUTION03bI U UX
MpUMEHEHHE.

Jlpyrue rmieHkoo0pasyolye BemecTBa MPUPOJHOrO MPOUCX 0K ICHHS (KOTaibl, SHTaph,
IEJIJIAK).

TEMA 4.1 Cnoscnvre nonudgpuput (onuzorgupoi).

Obwue npunyunsvl noayueHus noau (oaueo-) 3¢upos. OCHOBHBIE 3aKOHOMEPHOCTH
mpolecca MOJUKOHJEHCAIMA TpU CUHTe3e monu (onuro-) s¢upos. Knaccuduxamms
oJMA(UPOB: HACBHIIICHHBIC, HEHACBIIIEHHBIC, MOIU(PUITUPOBAHHBIC, UX OTIUYHS 10
CTPYKTYype, METOAaM IMOIY4YCHUS U CBOMCTBAaM; 00JIaCTH TPUMEHEHUSI.

Ocnognbie 8U0bl Cblpbs, UCNOIb3YEMble NpU cunmese noaudIgupos. MHOroaTOMHBIE
CHUPTHL. MHOTOOCHOBHBIE KHCIOTBI W WX aHTUAPUABL. PacTUTenpHBIE Macia.
3aMEHHTEN PACTUTEIBHBIX Macell (CHHTETHYECKHE JKMPHBIC KHCIOTHI C TPSIMOW U
pa3BeTBIEHHOH 1enbio, Macio [10/], kanudonas, 6eH30iHbIe KUCIOTHI, TAJUIOBOE MACTIO
Y TIPOJIYKTHI €T0 TepepabOTKH U Ap.).
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Hemoouguyuposannvie  nacviujennvie  nonusghuper.  CBOICTBA  HACBHIIIEHHBIX
nonmdupoB u ux npumenenue B JIKM. Onurosdupsl s MOTUYpPETaHOB, IS
KOMIIO3UIIMOHHBIX MAaTepHaIOB C BBICOKUM COJEpKaHHEM OCHOBHOTO BELIECTBA,
onurod(upsl TepedTaaeBoil KUCIOTHI.

Mooughuyuposarnvie nHacviweHuvle onucodpupst (arkudsy). CrnocoObl MOAUPUKAITTN
ONUr0o3(pUpOB: MPUMEHEHHE JKUPHBIX KUCIOT M HEPACIICTNICHHBIX PACTUTENBHBIX Mace.
Knaccudukanus ankuaos.

Cunres QIKUJI0B  HA  HEpaCIICIUIEHHBIX  Maciax. [Tepesrepuduxanms,
noaudTepuduKanms, OCHOBHbIE M TMOOOYHBIE peaKIUU. bIouyHBINA, a3e0TPOIHBIH,
TUICHOYHBIA METO/IbI MOJIMKOH/ICHCALIUU, UX JIOCTOMHCTBA M HEAOCTATKH. YTUIOTHEHHE
OCHOBBI 32 CUET peaklUi MOJMKOHICHCAIIUH, TOJIMMEPHU3aluu 110 MexaHu3my Jlunnca-
Anpnepa. Meroabl KOHTpOJS 3a mepedTepuUKanueld W YIIIOTHEHHEM OCHOBBI.
KaranuzaTopsl nepestepudukay U MOJIUKOHIEHCAIIMH. TeXHOJIOTHYECKU Mmpoliece
NPOM3BOJCTBA  QNKWIOB  HA  HEpACHICIUICHHBIX  Maciax:  IEepUOJUYECKHUi,
MOJIYHETIPEPHIBHBIM U HENPEPBIBHBINA CIOCOOBI cCHHTE3a. OTINYUTENbHbIE 0OCOOCHHOCTH
CHHTE3a BBICHIXAIONINX AJKUI0B Ha KACTOPOBOM MacIie.

CuHTe3 anKuIOB KUPHOKUCIOTHBIM METOAOM. XHMHUYECKHE U TEXHOJIOTHYECKHE
0C0OEHHOCTH IpoIIecca, HCIIONIb3yeMble MoAu(HUKaTopbl. OTIHYUTETbHBIE 0COOCHHOCTH
CHHTE3a W CBOWCTBA QJIKHJIOB, MOAW(DUIIMPOBAHHBIX CHHTETUYCCKUMH >KUPHBIMH
KHCIIOTaMH, CMOJISSHBIMU KHCIIOTaMH KaHU(OIH U OEH30MHBIMU KUCIOTaMU. AJIKHIHO-
CTHPOJIbHBIE W aJKUJIHO-aKPWJIOBBIE COMOJMMEpHI. Peakiuu, mpoTeKaromme IpH
Mo (DUKAINH aTIKUIHBIX OJUTOMEPOB.

OCHOBBI pacyeTa peuenTyp aJIKHIHBIX OJUTOMEPOB.

Henacvuyennvie onucosaghupvr. OCHOBHBIE BUIBl HEHACBIIIEHHBIX OJIUTO3(QHUPOB:
onmurodgpupmManenHaThl U OJMUrod(UpaKpuiIaThl. VX OTIMYHMTENbHBIE OCOOEHHOCTH B
CTpYKType u cBoicTBax. OOnacTu NPUMEHEHHsS HEHACHILEHHBIX OJIMTO3(HPOB,
TUIEHKOOOPa3yIoIIre CUCTEMBI Ha UX OCHOBE.

OnurospupManenHaTbl: OCHOBHBIE BHJIbl CBIPbs, HUCIOJb3YeMble Ul MOJIYYECHHUS;
B3aWMOCBSI3b PEIENTYpPhl OJUTOd(UPMATICHHATOB W WX HEHACHIIIEHHOCTH, pPOJIb

CHHpTOBOfI KOMITIOHCHTHEI. OcoOeHHOCTH MOJIYYCHHUA u OTBCPIKACHUSA
OHHFOBq)HpMaHGI/IHaTOB. TexHomornyeckas cxXeMa CHHTE3a JIAKOB Ha OCHOBE
OJ'II/II‘O3(1)I/IpMaJ'IeI/IHaTOB.

OnurospupakpuiiaTel: UX TOCTOMHCTBA Tepen onuroddupmanenHaramu. OCHOBHBIE
BUJIbI CBIPbSI, UCIIOJIb3YEMBIE JUIs TOJTyUYEHHs], METO bl CHHTe3a. TexHoNornyeckas cxema
CHHTE3a JIAKOB Ha OCHOBE OJIMT03()HUPAKPUIIATOB.

TEMA 4.2. ®enonoghopmanvoezuonsie onuzomepol.

OO61as xapakTepucTHKa (EHOJIBHBIX OJIMTOMEPOB U UX Kiaccuduxarus. Celpbe A5 UX
nonydeHus. CTpykTypa (EHONOB M albJEeTHAOB, UX PEAKIMOHHAs CIIOCOOHOCTD.
OcHOBHBIE 3aKOHOMEPHOCTH CHHTE€3a OJMromMepoB. BiusHue (QyHKIHOHATBHOCTH
¢denona, pH cpeapl 1 COOTHOIIEHUS PEareHTOB Ha MPOLecC 00Pa30BaHUs OJUTOMEPOB.
CrpykTrypa omuromepoB. HoBosauHble W pe30JbHBIE OJMTOMEpHL. TexHoIorndeckas
cxemMa cuHTe3a  (eHoJo(hOpMaNbIETUIHBIX HEMOIU(PHUIIMPOBAHHBIX OJIMTOMEPOB.
Crupro- W MaclopacTBOpPUMBIC OJIMTOMEpHI. TexHoJormyeckas cxeMa CHHTE3a
MaclopacTBOPUMBIX (eHOI0(POPMANBIACTHAHBIX OJIUIOMEpPOB. MoanuduiupoBaHHbIe
OJTUTOMEPBI:  MOJU(UKAIMS  COUPTAMH, CMOJSIHBIMH  KHCJIOTaMH  KaHH(DOIH,
pacTUTENbHBIMU MaciaMu. VX CBOMCTBA, XMMHYECKHE M TEXHOJOTHUYECKHE OCHOBBI
MOJTyYCHUSI.

TEMA 4.3. Kapoamuoo- u meramunogopmanvoecuonsvie 0auzomepol.

Celppe, HCHONIB3yeMOE JUIsl MOJIydeHHs oiauroMepoB. CTpyKTypa M peakIMOHHAs
CHOCOOHOCTh Kapbamujga W MelaMHHAa. XHMHUYECKHE OCHOBBI CHHTE3a OJIMTOMEPOB.
Bnusiuue Ttemnepatypsl m pH cpeabpl Ha cocTaB M CTPYKTYpy OOpa3yroIIuxcs
omuromepoB. Moaudukanus onuromepoB crnupramu. llenp  Moaudukanum,
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3aBUCUMOCTb CBOMCTB MOJAM(UIMPOBAHHBIX OJMIOMEPOB OT IPUPOABI M KOJIMYECTBA
ATEPUPHUIUPOBAHHBIX TPYIIIL.

TexHonoruueckas cxema MpPOU3BOJACTBA KapOaMUA0- M MeJaMUHO(POPMabIAEr U IHBIX
osmromepos. JIKM Ha OCHOBE KapOamMHI0- W MeIaMHUHO(OPMaIbICTUIHBIX
osuromepos. Mx cocras, cBoiicTBa 1 00JaCTH IPUMEHEHUS.

TEMA 4.4. Kpemnuiiopzanuueckue oauzomepvl u noaumepwsl. Knaccupukanus
KPEMHUHOPraHNYECKUX OJINTOMEPOB M MoJuMepoB. OCOOEHHOCTH HUX CTPOEHUS U
cBoiicTB. CrocoObl TOJYYEHHUs TOJMOPIaHOCUIOKCAHOB. [IpuMeHsiemMoe ChIpbe.
XVMMHYECKHE  OCHOBBI ~ CHHTE€3a  OJIMTOMEPOB  METONOM  THIPOIMTHYECKON
HOJIMKOHAECHCALUU. 3aBUCUMOCTh XUMHYECKON CTPYKTYpPbl U CBOMCTB OJINTOMEPOB OT
pH cpenpl, (yHKIMOHAIBHOCTH MCXOAHOIO ChIPbs, COOTHOLIEHHMS KOMIIOHEHTOB,
npUpozbl pacTBopuTess. Moaudukarus onuroMmepos. Llenb u cnocoOsl MoupUKAITIH.
TexHonornuecKkne OCHOBbI CHHTE3a KPEMHUNOPIaHUYECKUX OJIMTOMEPOB.

JIKM Ha OCHOBE KpPEMHMMOPIaHMYECKUX OJIMTOMEPOB U IIOJHMMEPOB, UX CBOMCTBA U
00J1aCTH IPUMEHEHMUSL.

TEMA 4.5. dnokcuonsie o1uzomepsvt u noaumepbl.

OO0ue moHATHS 00 SMOKCHIHBIX OJUIOMEpax M MOJUMepax U UX KIACCHU(PHUKAIMSL.
CtpoeHue u peakilMOHHAasi ClIOCOOHOCTb SITOKCUAHOM TPYIIIIBI.

JlnaHoBbIE D3MOKCHUJHBIE OJIMTOMEPBI: MPUMEHSEMOE ChIpbE, XMUMHUYECKHE OCHOBBI
CHUHTE3a. 3aBUCUMOCTb MOJIEKYJISIPHOM Macchl OJIUTOMEPA OT COOTHOIIEHUS MCXOJHBIX
KOMIIOHEHTOB. TeXHOJOrM4ecKre OCHOBBI CHHTE3a JMAHOBBIX OJINTOMEPOB pa3HOU
MOJIEKYJIIPHOM MaccChl.

AnudaTnueckue 3MOKCUIHBIE OJIUTOMEpPBI: IPUMEHSEMOE ChIPhE, XUMUUYECKHE OCHOBBI
CHHTE3a, CBOMCTBA U 00JIaCTH IPUMEHEHUS.

ONOKCUIUPOBAHHBIE HOBOJIAKM: XHMHUYECKHE U TEXHOJIOTMYECKHE OCHOBBI CHHTE3a,
CBONCTBA.

OrepupHUIMpOBaHHBIE MOKCUIB! (AnoKcHAIupbl). VX kitaccudukanys, npuMeHsieMoe
CBIpBE, XUMUYECKUE U TEXHOJIOTMYECKHE OCHOBBI CUHTE3A.

CniocoObl OTBEpKACHUS MOKCUIHBIX OJUTroMepoB. OCHOBHBIE KJIACChl MCIIOIb3YEMbIX
OTBEpAUTENIeH, UX BaKHEHIIME MPEICTaBUTENH, OCOOCHHOCTH WX MPUMEHEHHS H
BJIUSIHUE HA CBOMCTBA MOKPBITHH.

JIKM Ha OCHOBE SNOKCHJIHBIX OJUIOMEPOB U nonumepoB. Mx cocTtaB, CBOMCTBa H
o0yacTu NPUMEHEHHUSL.

TEMA 4.6. ITonuypemanswt.

CrpoeHure 1 XUMHUYECKHE peakliiy U301uaHaTHON rpynibl. ChIpbe AJIs OJINYpPETaHOBBIX
IUIEHKOOOPAa3yIoIUX: HM301[MaHaThl (MOHOMEpPHbIE TUH30LMAHATHI, MOJUH30LMAHATEI,
MOJIMU30LMaHypaThl); THAPOKCUIICOAEPIKAILINE COEANHEHUS (TIOIUCIHUPTHI, MPOCTHIE U
CJIO’KHBIE OTMTo3¢uphl U Ap.). [lonnypeTaHoBbIe TaKOKpACOYHbIE MAaTepHAJIbL: ABYX- U
OJIHOYIIaKOBOYHBIE, YPAJIKU/Ibl, ypETaHOBbIE Macila, ypeTaHaKpUIaThl

Taobnuya 4. lIpakmuueckue 3anamus (cemunapcKue 3aHAMUL)

(He mpexycMOTpPeHbI Y4eOHBIM IIIAHOM)

Taobnuya 5. /labopamopnvie pabomul
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Ne i/ HaumenoBaHue J1aloOpaTOpPHBIX padoT
1 CuHTE3 aNKUIHBIX OJIMTOMEPOB
2. CuHTe3 HeMOJM(PUIMPOBAHHBIX HACHIIIEHHBIX U HEHACHIIIEHHBIX OJUT03(HUpoB
3. CHHTE3 SMOKCUIHBIX OJINTOMEPOB
4. CunTe3 aMuHO- ¥ PeHo0POpMaIbICTHIHBIX OJIMTOMEPOB
5. Omnpenenenue coJiep>kaHus BJIary U JICTYYUX BEIECTB.
Omnpenenenue TpaHyJIOMETPUYECKOTO cocTaBa MactMmace. OmpezneneHue
6. IUVIOTHOCTH TOJUMEPHBIX MarepuasioB. OrpeneneHue BOAONOIIOUICHUS
J1acTMacc.
7. HcnplTanue miactMace Ha HICTUPaHHUE.
8. [Tonydyenue nonuapuaaTa MeTo10M Mek(a3HON MOJUKOHACHCAIUN
9 Onpenenenne TemnepaTypsl pa3aoKeHUs OJIMMEPOB.

TepMorpaBuMeTpUYECKUN aHAIIN3

Taoauuya 6. CamocmoamenvHnoe usyuenue pa3zoesios OUCUUNIUHDL

Ne No

BOIIpOCBI, BbIHOCUMBIC HA CAMOCTOATEC/IbHOEC M3YICHUC

1.

OO6m1as XxapakTeprucTUKa MUTMEHTHPOBAHHOTO cocTostHus JIKM.

2.

BausHue cTeneHy HamoJIHEHNS Ha TSXHOJIOTHUCCKUE CBOMCTBA KOMITIO3HIIMH.

3.

Ponp nurmMeHTa W HamOJHUTEIS B (1)OpMI/IpOBaHI/II/I H  peryjinupoBaHUU

)Ieq)OpMaHI/IOHHO-HpOLIHOCTHBIX, 3alllUTHBIX U CIICITUAJIbHBIX CBOMWCTB IOKPBITHUA.

Z[cheerpOBaHHe UTMEHTOB M  HAaIlOJIHUTENEH. TeOpeTI/I‘{eCKI/Ie OCHOBBI
AUCTICPIrUpOBAHMA. Cnoco0xn1 BBCACHUA IIMI'MCHTOB H HAIIOJIHUTENICH B
HJ'ICHKOO6pa3y10H.II/Ie CHUCTCMBI. Mexanu3m mnmpomnecca AUCTICPTUPOBAHUAL
CMauMBaHUE, J€3arperauuvsa Hn aHCOp6III/IOHHO€ 6J'IOKI/Ip0BaHI/I€ KOaryJjadanuoOHHO-
AKTUBHBIX HCHTPOB.

Crabwin3zanmsi TOUTMEHTHOM aucnepcuu. KuHeTnueckas U arperatuBHas
YCTOMYMBOCTh, CIOCOOBI UX peryiaupoBaHus. ONTHUMH3aLUsA COCTaBa MacT JUis
JCIIEPTUPOBAHUSI.

CnocoObI I/IHTCHCI/I(I)I/IKaI_[I/II/I JAUCTICPIUPOBAHUA: HCIIOJIB30BAHUEC IMOBCPXHOCTHO-
AKTUBHBIX BCHICCTB, YJIbBTPA3BYKOBOC M MArHuTHOC BOSILGI\/'ICTBI/IC, MOI[I/I(i)I/IKaHI/IS{
IIMIrMCHTA.

TexHonmorns mnpou3BOACTBa NUIMeHTHpoBaHHbIX JIKM Ha ocHOBe pacTBOpOB
TUIEHKOOOPA3YIOIIMX BEIIECTB.

[Mpunnuns! noadopa nurMeHToB. OnpeneneHne KOJIMYECTBEHHOTO COOTHOILIEHUS
MEX]1y TUTMEHTOM (HANOJHHUTEIEM) U IUIEHKOOOpa30oBaTeeM.

MGTOI[LI MOJIYYCHHUS NMUTMCHTHPOBAHHBIX JIKM Ha OCHOBE MHOTOIIHT MCHTHBIX,
OJHOITMT'MECHTHBIX nacrT, OenbIX 0a30BBIX 3Mane171, nux CpaBHUTCIIbHAA
XapPaKTCPUCTHKA.

10.

AnmapatypHoe  OQOpMJIIEHME  TEXHOJIOTUYECKHMX  IPOLECCOB  MOJIy4YEHUS
nurmeHTHpoBadHbIX JIKM. CyxoBasbnoBblie nactel ¥ JIKM Ha UX OCHOBE.

17



5. OHEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O U PYBEKHOI'O KOHTPOJISL
YCIIEBAEMOCTH U ITPOMEXYTOYHOU ATTECTAIIUHU

KoHeuHbIMU pe3ynabTaTaMd OCBOEHUS MPOrPaMMbl JTUCIHILIMHBI SBISIOTCS C(HOPMUPOBAHHBIC
KOTHUTHUBHBIE JIECKPUOTOPBl <«3HATb», «YMETb», «BIAJEThb», PACIHUCAHHBIE IO OTIEIbHBIM
KoMIeTeHIUsIM. POpMUPOBAHUE ITUX JECKPUIITOPOB MPOUCXOAUT B TEUEHHE BCEr0 CEMECTpa Io
JTaraM B paMKax pa3JIMYHOrO BHUJIA 3aHATUN U CAaMOCTOSATEIbHON PaOOTHI.

B xoxe wu3ydeHus IUCHUIUIMHBI IPEIyCMAaTPUBAIOTCS MEKYUiULl, PYOesHCcHblil KOHMpPOIb U
NPOMENHCYMOUHAA ammecmayus.
5.1.Ouyenounvie mamepuanvt 011 meKyuie2o KOHmMpPO.Jis.

Llenv mexyweco koHmposs — OLEHKAa pe3yabTaToB paboThl B cemMecTpe M obecreueHue
CBOCBPEMEHHOH OOpaTHOW CBsI3W, IS KOPPEKIUU OOyUYeHUs, aKTUBU3AIUU CAMOCTOSTEILHOMN
paboTtel oOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJS SBIAIOTCS KOHKPETU3HPOBAHHBIC
pe3yabTaThl 00ydeHus (yueOHbIe JOCTHKEHHS ) TI0 JUCIUTUIHE
OreHka KayecTBa MOJArOTOBKM Ha OCHOBAHUU BBINOJIHEHHBIX 3aJaHUI BeAeTCs MpernoaaBareneM (¢
00CyXICHUEM PE3yJIbTAaTOB), OAJIIIBI HAYUCIISIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aJaHUs

5.1.1. Bonpocet no memam Oucyuniunvl «Texnonocus niEHKOOOPA3VIOWUX NOIUMEPHBIX
mamepuanosy (konmponupyemvie komnemenyuu I1K-17)

Tema 1. Beenenue. OcHOBHBIE HamnpaBiieHUs B oomactu npousBoacTtBa JIKM. Ilonstue o JIKM.
Nx ¢yHKOumM, cocTaB, Ha3HAYCHHE BXOMSAIIMX B HHUX KOMIIOHGHTOB (IDICHKOOOpAa3yromue
BEIIECTBA, MUTMEHTHI, HATIOJIHUTENH, INTACTU(UKATOPHI, CTAOMIN3ATOPHI U JIp.). Cxema mosryueHus
JIKM.

Tema 2. Knaccudukanus JIKM 1o Ha3HaueHUIO, XHUMHUYECKOMY COCTaBy, YCIOBHUSM
JKCIUTyaTaluu. XapakTtepucthka accoptuMmenTa JIKM u ux HomeHknarypa.

Tema 3. IlnenxooOpasyromue cucreMbl. [loHsTHE 0 TUIeHKOOOpa3yromei cucteme. OCHOBHBIE
THUIIBI TFICHKOOOPA3YIOIINX CUCTEM, UCIIONIb3YeMbIX A purotoBieHus JIKM.

Kunkue mienkooOpaszyromue cucteMbl. OO0Ias XapakKTEPUCTHKA U KITacCU(DUKAIUS.

PacTBOopbl  TUIEHKOOOpa3yrOIIMX BEHIECTB B  OpraHMYECKHX pacTtBoputensax. OobnacTtu
WCIIOIB30BaHUsI, IPEUMYIIIECTBA U HEJOCTATKU PACTBOPOB IJIEHKOOOpa3yromux Bemects. Oomue
TpeOoBaHUs, MpeabsIBIsIEMbIe K pacTBopuTemnto. Knaccudukaius pacTBOpUTeNeil Mo XUMHUYECKOH
npupoae. [Ipuniunsl nmogdopa pactBoputeneil u pazbaButeneid. [lapameTp pacTBopuMOCTH U
TPEXMEPHBIH MapaMeTp paCTBOPUMOCTH: HX OIPeIeICHHE 1 UCTIONb30BaHUE I TO00pa TeTyuen
4acTH MJIEHKOOOpa3yIoLeil CUCTEMBI.

Kunkue gucmepcum mieHKooOpasyromux — BemiecTB.  Kiaccudukanus —aucnepcuil 1o
JTUO(QUILHOCTU U IPUPOJIE TUCTIEPCUOHHON Cpeibl.

Opranuveckre JTUCHEPCHUU: THUIBI OPraHOMMCIEPCUN, ITUICHKOOOpa3yrolue BelecTBa U
OpPTraHWYECKUE KUIKOCTH, UCTIOJIb3yeMbIe JJISI UX TPUTOTOBJICHUS. TEXHOIOTHS UX TIOTyUEHHUS.
Boanple mucnepcuu, ux kinaccuduxanus. BoaHble 3MynbcHM TUIEHKOOOPa3yIOIIMX BEIIECTB:
CUHTETUYECKUE U HCKYCCTBEHHBIE TUCIIEPCUH, TUIEHKOOOPa3yIOIIHe BEIIECTBA, UCIOIb3yEeMbIE [T
WX TIPUTOTOBJICHUS, CITIOCOOBI MOAU(PHUKAIINN, OCHOBHBIE TEXHHUECKHE XapaKTePUCTHKH, COCTaB U
TEXHOJIOTHYECKUE TIPUEMBI TTOJTYICHHUS.

Bogopazbasisiemple MaTepuanibl: MpUpPOJa U COCTaB  IUIGHKOOOpA30OBaTelNs, KOJUIOHJIHO-
XUMHUYECKas XapaKTepUCTUKa JUCHEpCUd, crmocodbl Moaudukanuu MieHKooOpa3zoBaTes,
OCHOBHBIE TEXHHUYECKHE TpeOOBaHUS K IUJICHKOOOPA3YIOIIMM BEIIeCTBAM W PACTBOPHUTEISM,
TEXHOJIOTHYECKUE TTPUEMBI IPUTOTOBIICHUS U UCITOJIH30BAHUS.

Adpoaucnepcuu  IUIGHKOOOpazoBaTesei. duznyeckoe U arperaTHOe  COCTOSIHUE
IJIEHKOOOPAa3yIOLIero BEIIeCTBAa B a3pOJUCIEPCUN U UX M3MEHEHHE B Mpollecce rnepepadoTKu B
NOKpbITHsA. PHU3MUECKUE M TEXHOJOTMYEeCKHe CBOMCTBa aspoaucnepcuii. OOmme 0coOeHHOCTH
IJICHKOOOPa30BaHUS U3 PACILIIaBOB.
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100%-e meHKo06pa3yonme CuCTEMBI.

Tema 4. Ocobennoctu npurorosiienus JIKM Ha ocHOBE TIICHKOOOPA3YIOIMUX CUCTEM PA3TUIHBIX
TUNoB. B3amMocBsa3p coctaBa JIKM ¢ ero TEXHOJIOTMYECKMMH CBOMCTBaMH, ITIOBEACHHUEM B
MIPOLIECCE MPUTOTOBIICHUS U TIepepabOTKU B OJUMEPHOE IMOKPBITHE

Tema 5. Xumuueckuii coctaB macen W xkupoB. Kiaccudukaiums macen 1mo ux CrocoOHOCTH K
BbIChIXxaHMI0. OxcuaupoBanue Maceln. Ilonumepusanus u usomepusanus macen. Jleruaparanus
KacTOpOBOro Macia. JnokcuaupoBanue macei. [IponykTsl nepepaboTKu pacTUTENbHBIX Maced U
ux ucnonp3oBanue B JIKM. Omudspl, ux knaccupukanus, crocoObl MONyYeHHs, CBOWCTBA U
o0iactu mpuMeHeHus. MacisHble JTaKu.

Tema 6. CuxkatuBbl. Ha3HaueHne CHKKaTHBOB, X KJIacCUpHUKAIML. MexaHu3M KaTaTuTHIeCKOTO
NEUCTBUSI CUKKAaTUBOB KAaK yYCKOPUTENEH BBICBIXaHMS IIEHOK HAa MAacisiHOM OCHOBE.
Crennpuueckne 0COOCHHOCTH CHKKATUBOB (TIEPBUYHBIC CUKKATHBBI U MPOMOTOPHI). CriocoObI
MOJIYYEHUsI CHKKAaTUBOB; IUIABJIICHBIE M OCAXKIEHHBIE CHUKKATHUBBL, WX OTJIUYUTEIIbHbBIC
0COOEHHOCTH.

Tema 7. llpupoausie cmodbl. [IneHkooOpasyroiue cMobl, UX CBOICTBa U nmpuMeHeHue B JIKM.
Kanudgons, ee cocras u cBoiicTBa. Crioco0bl XuMuieckoit Moandukanuu kaaudonn. butymsl, nx
COCTaB, CBOMCTBA U MaTepHaJlbl HA X OCHOBE.

Tema 8. IlnenkooOpa3oBaTenn Ha OCHOBE NPUPOIHBIX MOJMMEPOB W TPOAYKTOB UX
MOJIMMEPaHANIOTUYHBIX TpeBpameHuii. Llemmonos3a, ee ¢u3nueckue U XUMHUYECKUE CBOWCTBA.
CrnoxHbIe U IPOCTHIE 3(DUPHI LEIUTIOI03b], XUMUYECKAE OCHOBBI M TEXHOJIOTUYECKHE TPOLIECCHI HX
nonydenus. JIKM Ha ocHOBe 2(pMpOB LEITI0I03bI M KX TPUMEHEHUE.

Jpyrue mieHKkoo0pa3yrouie BeecTBa IPUPOJHOTO IPOUCXOXKACHUS (KOMalIbl, SHTAPhb, LIEJUIAK).

TEMA 9 Cnoostcnote noausgpupol (o1uzoigupet).

Obwue npunyunvl noayuenus noau (oauzo-) 3¢upos. OCHOBHBIE 3aKOHOMEPHOCTH Ipoliecca
MOJIMKOHACHCAIIMK TpU CcUHTe3e mnonu (omuro-) sdupos. Kiaccudukanus mnommdupos:
HACBIIIEHHbIE, HEHACBHIIIEHHbIE, MOAM(DULIMPOBAHHBIE; MX OTIMYMS IO CTPYKTYpe, MeToJam
MIOJTyYCHHUS U CBOMCTBAaM; 00J1aCTH MPUMEHEHHUS.

OcHogHble 6U0bl CbIPbsl, UCNOIb3YeMble NpU cunmese Nnoausgupos. MHOTOATOMHBIE CIUPTHI.
MHOTOOCHOBHBIE KHCIIOTHI M X aHTHAPHBL. PacTuTenbHbie Macia. 3aMEHUTEN PACTUTEIBHBIX
Macesl (CMHTETHYECKHE >KUPHBIE KUCIOTHI C MPSAMOW M pa3BeTBIEHHOM wLemnbto, Macio 1O/,
KaHU(OJIb, OEH30WHBIE KUCIIOTHI, TAJIOBOE MACIIO M TPOAYKTHI €T0 MepepaboTKH U Ap.).
Hemoougpuyuposannvie nacviuyennvie noausupei. CBONCTBA HACHILEHHBIX MOJUI(PUPOB U HX
npumeHerne B JIKM. Onurosdups! ais monmypeTaHoB, IJisi KOMIIO3UIIMOHHBIX MaTEpUAIOB C
BBICOKUM CO/IEp’)KaHNEM OCHOBHOT'O BEILIECTBA, OJTUT03(PHpHI TepedTaneBON KUCIOTHI.
Mooughuyuposannvlie Hacvlujennvie 0aUc03PuUpsbl  (ATKUODBL). Croco6sl  MoauuUKaIuu
OonMUro3(upoB:  MpPUMEHEHHE >KUPHBIX KHUCIOT U HEPACUICTIJICHHBIX PACTUTENbHBIX Macell.
Knaccudukanms ankumos.

CuHTe3 aJKuIOB Ha HEpacHIeIUIeHHBIX Macnax. Ilepestepudukanus, nonmdTepuuKanus,
OCHOBHbIE M TOOOYHBIE peakuud. bIOuYHBIM, a3€OTPOIHBIM, TJIEHOYHBIH  METOMbI
MOJTMKOHJICHCALIMN, MX JOCTOMHCTBA M HEJOCTAaTKH. YIIJIOTHEHHE OCHOBBI 3a CUET peaKLUui
MOJMKOHICHCAIlUH, MOJMMEPHU3AIUU MO0 MexaHu3my Jluibca-Anpaepa. MeToabl KOHTPOJs 3a
nepesTepuuKanedl M YIUIOTHEHHEM OCHOBBI. Karammsaropel mnepesrepuukanuud U
MTOJTUKOH/ICHCAIMH. TEeXHOJOTHUYECKUI MpOoIlecC MPOM3BOJCTBA AIKHIOB HA HEPACHICTIIICHHBIX
Maciax: TEepUOJUYECKUH, TOJIYHENpEephIBHBII W HENpepbIBHBIA  CIIOCOOBI  CHHTE3A.
OTnuanTenbHBIe 0COOEHHOCTH CHHTE3a BBICHIXAIONINX ATKHIOB HA KACTOPOBOM Maciie.

CuHTe3 aJKUA0B JKUPHOKUCIOTHBIM METOAOM. XUMHUECKHE U TEXHOJOIMYECKHE OCOOEHHOCTH
nporecca, UCroiib3yeMble MoaupuKkaTopbl. OTIMUNTENbHbBIE OCOOEHHOCTH CHHTE3a U CBOWCTBA
AJIKUJI0B, MON(UIIUPOBAHHBIX CHHTETUYECKUMH YKUPHBIMH KUCIIOTAMHU, CMOJISIHBIMH KHUCIIOTaMHU
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KaHu(Gomu U OCH30HHBIMH KHCIOTaMH. AJIKUJHO-CTHPOJBbHBIE U  aJIKUJHO-aKPHUJIOBbIC
cornojuMepsl. Peakiyu, nporekarolye npu MoIU(pUKaIMK aTKUIHBIX OJIMTOMEPOB.

OcHOBBI pacyeTa pelenTyp aaKuIHbIX OJUTOMEPOB.

Henacviyennvie  onucosgpupbi. OcHOBHBIE ~ BHMJbl  HEHACBIIIEHHBIX  OJUI03(UPOB:
onuro3upmManerHaTel U ONMUrodpupakpuIaTel. IX oTIuduTenbHbIe 0COOCHHOCTH B CTPYKTYpE U
cBoiicTBax. O6JaCcTH NIPUMEHEHHS] HEHACBILIEHHBIX OJIMI03(UPOB, MIEHKOOOPA3YIOLINE CUCTEMbI
Ha UX OCHOBE.

OunurospupMasienHaTbl: OCHOBHBIE BHJIbl CBIPbsI, UCIOJIb3yeMble JUIs MOJYYCHMsI; B3aUMOCBSI3b
penenTypsl ONMUrodpUpManenHaToB M MX HEHACHIIIEHHOCTH, POJIb CIHPTOBOM KOMIIOHEHTHI.
OcoOeHHOCTH TOJIydeHHs] M OTBep:KJIeHHs onauro3dupmanenHaroB. TexHonormdeckas cxema
CHHTE32 JIAKOB Ha OCHOBE OJIMT03(UPMAIEHHATOB.

OunurospupakpuiaTel: UX JOCTOMHCTBA Mepe oauroddupmanernHaramu. OCHOBHBIE BU/IbI ChIPBS,
UCIOJIb3YEMBIE Ul IOJIyYE€HHUs, METOJbl CUHTE3a. TEeXHOJIOTHYEeCKas CXeMa CHUHTE3a JIaKOB Ha
OCHOBE OJIUT03(pHpPaKPUIIATOB.

TEMA 10 ®enonogopmanvoecuonsie onuzomepul.

OOmiast xapakTepucThka (PEHONBHBIX OJIMTOMEpOB U uX Kiaccupukaius. Celpbe IS HUX
nonydyenus. CTpykrypa ()EHOJOB M ajbJCTHIIOB, MX PEAaKIHUOHHAs CcrnocoOHOCTh. OCHOBHBIC
3aKOHOMEPHOCTH CHHTE3a OJMroMepoB. BnusHue ¢yHkumoHanbHocTH (enona, pH cpeasl u
COOTHOIIEHHUSI PEareHTOB Ha Impouecc o0pa3oBaHus oOJIUromMepoB. CTPyKTypa OJIMIOMEPOB.
Hosonaunsie u pE30JIbHBIE OJINTOMEPBI. TexHonornueckas cxema CUHTE3a
(beHonohopmManbIeTHAHBIX HEMOAU(PHUIMPOBAHHBIX OUTOMEPOB. CIIPTO- U MacIOpacTBOPUMBIE
onuromepsl. TexHonornyeckas cxemMa CHHTE3a MacjlopacTBOPUMBIX (heHOI0(OopMasbIeTruaHbIX
ONUTOMepoB. MoOIU(UIIMPOBAHHBIE OJIUTOMEPH: MOTUGUKAIMS CHUPTAMH, CMOJISTHBIMHU
KHUCJI0TaMM KaHU(OJIM, paCTUTEIbHBIMU MaciaaMHu. VX cBoiiCcTBa, XUMHUECKUE U TEXHOJIOTHYECKHE
OCHOBBI I1OJTY4EHHUS.

TEMA 11. Kapoamuoo- u meanamunogpopmanboezuonsie 01uzomepbl.

CoIpbe, UCTOIb3yeMOe JUIsl MOJIydeHus: oauromepoB. CTpyKTypa U peaklMOHHAs CIIOCOOHOCTh
kapbamuia U MenaMuHa. XMMHUYECKHE OCHOBBI CHHTE3a OJUTOMEpoB. BiusHue Temmeparypsl U
pH cpenbl Ha coctaB U CTPYKTypy oOpasyrommxcs oiauromepoB. Monaudukanus oJIUroMepoB
cnuptamu. Lleap Monmdukanuu, 3aBUCUMOCTb CBOWCTB MOAM(MDUIIMPOBAHHBIX OJIMIOMEPOB OT
MPUPOBI U KOJMYECTBA ATEPU(ULIMPOBAHHBIX IPYIIL.

TexHonornueckass cxema NPOM3BOJCTBA KapObaMua0- U MelaMUHO(OPMalIbIETUAHBIX
onuromepoB. JIKM Ha ocHoBe kapOamMuao- U MelaMUHOGOPMabAETHAHBIX OJIMromMepoB. Mx
COCTaB, CBOMCTBA M 00J1aCTH IPUMEHEHHS.

TEMA 12  Kpemnuuiiopecanuueckue  oaucomepst u  noaumepvl.  Kiaccupukanus
KPEMHUHAOPraHUYECKUX OJIMTOMEPOB U MoinuMepoB. OCOOEHHOCTH HMX CTPOEHHMsSI M CBOMCTB.
CriocoObl MONTYy4YeHHsI MOJIMOPTaHOCHIIOKCAHOB. [IpuMmeHnsiemoe cbipbe. XUMHUECKHE OCHOBBI
CHUHTE3a OJIMTOMEPOB METOI0M I'MAPOJUTHYECKON MOJUKOHACHCALNN. 3aBUCUMOCTh XUMHUECKON
CTPYKTYpbl M CBOWCTB onuroMepoB oT pH cpenbl, (yHKIMOHAIBHOCTH HCXOJHOTO CBIPbS,
COOTHOILIEHUS] KOMIIOHEHTOB, HPUPOABI pacTBoputens. Monudukanus onuromepon. Llens u
crnocobbl  Mogudukanuu. TeXHOJOrMYecKhe OCHOBbI CHHTE3a  KPEMHUHOpPraHMYECKUX
OJINTOMEPOB.

JIKM Ha ocHOBe KpEeMHHUHOPraHMYECKHX OJUTOMEPOB U MOJMMEPOB, UX CBOICTBa U 00JacTH
IIPUMEHEHHSL.

TEMA 13 3nokcuousie o1uzomepul U noaumepol.

OOu1re moHATUS 00 SMOKCUAHBIX OJMIOMEpax M MoJuMepax M ux kiaccugukanus. CTpoeHue u
peaKnoHHAs CIOCOOHOCTh AMOKCHIHOM TPYIIIBI.

JInaHOBBIE SIMOKCUAHBIE OJMIOMEPBI: INPUMEHSIEMOE CBIPhE, XUMHUYECKHE OCHOBBI CHHTE3A.
3aBUCUMOCTh MOJIEKYJISPHOW Macchl OJIMTOMEpPa OT COOTHOIIEHUS HMCXOIHBIX KOMIIOHEHTOB.
TexHOoIornyeckre OCHOBbI CUHTE3a JUAaHOBBIX OJINTOMEPOB Pa3HOM MOJIEKYJIIPHOM MacCHI.
Anudarndeckne 3MOKCUIHBIE OJUTOMEPBI: IPUMEHIEMOE ChIphE, XMMUUYECKHE OCHOBBI CUHTE34,
CBOMCTBA U 00J1aCTH PUMEHEHUS.
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ONOKCUIUPOBAaHHbIE HOBOJIAKH: XMMUYECKHE U TEXHOJIOTUYECKHE OCHOBBI CHHTE3a, CBOMCTBA.
OtepudunrpoBaHHbIe AMOKCUIBI (AMOKcHAIGuphl). VX Kmaccudukamus, IpUMEHSIEMOE ChIPbE,
XUMHAYECKHE U TEXHOJIOTUYECKHE OCHOBBI CHHTE3A.

CrocoObl  OTBEp)KJIEHUSI SMOKCUAHBIX OJUTOMepoB. (OCHOBHBIE KIJIACCHI HUCIOJIb3YEMbBIX
OTBEpIUTENeH, UX BaXHEUIIHME MPEICTABUTEIN, OCOOCHHOCTH HMX NMPUMEHEHHS U BIUSHHE Ha
CBOMCTBA MOKPBITUM.

JIKM Ha OCHOBE 3IMOKCHIHBIX OJMIOMEpOB M moiauMmepoB. Mx cocraB, cBoiicTBa M o0iactu
MIPUMEHEHHS.

TEMA 14. Ilonuypemansui.

CtpoeHrne M XUMHYECKHE peaKIUu H3ouuaHaTHOW rpymmbl. Ceipbe ISl MOJUYPETAaHOBBIX
IUIGHKOOOPA3yIOIIMX:  M30LMAaHAThl  (MOHOMEpHbBIE  JUHM30LMAHATHI,  MOJMHM30LMAHATHI,
MOJIMU30UAHYPAThl); THAPOKCUIICOAEPIKAILUE COCTUHEHUS (IOJUCTUPTHI, MPOCThIE U CIOXKHbBIC
onuro3dupsl u ap.). IllonnypeTaHoBbIie TaKOKPACOYHBIE MAaTEPHAJIBL: IBYX- U OJHOYIaKOBOYHBIE,
ypalKuIbl, ypETAaHOBbIE Macia, ypeTaHAKPUIAThI

Memooduueckue pexomenoayuu no NOO20MOBKe K YCMHOMY ONPOCY

JUiss OLIEHKM COCTABIISIONIMX KOMIIETEHIIMM MpPU TEKYIIeH aTTeCTallMd HCIOJb3yeTcsl OaTbHO-
pEUTHHrOBas CUCTEMa IIKaJbI OLeHOK. J{J1s ompeenenus pakTHUeCKUX OIIEHOK KaXKI0T0 TOKa3aTels
BBICTABJIAIOTCA CIENYIOIINE OalIbl:

- pe3ynbTaT, COAEpXKAllWi TONHBIA MPAaBWIbHBI OTBET, MOJHOCTHIO COOTBETCTBYIOLIUI
TpeboBanusaM kputepus — 85 — 100 %;

- pe3ysbTar, coAepKalluid HETIOIHbBIN MPABIIBHBIN OTBET (CTENEHb MOJHOTH 0TBeTa — Oonee 75%)
WIA OTBET, COJACPKALINA HE3HAYUTEIbHBIE HETOYHOCTH, T.€. OTBET, MMEIONIMHA HE3HAUYUTEIIbHBIC
OTCTYyIUIEHUs OT TpeOoBaHuil kpurepus, — 75 — 84% 0T MakcUMaIbHOTO KOJHUYECTBA OAIIOB;

- pe3yJIbTaT, COAEepKAIIUN{ HEMOJIHbIN MpaBUIIbHBIN OTBET (CTENEHb MOJHOTHI OTBETa — 10 75%) min
OTBET, COJEpKALIMM HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMEIOIIMN HEe3HAuYUTENIbHbIE
OTCTYIUUIEHUs OT TpeOoBaHui kpurepus — 60 -74 % oT MaKCUMaIBLHOTO KOJHUYECTBA OAJIIOB;

- pe3yJIbTaT, COAEP KAl HETTOJIHBINA MPaBUIIbHBIN OTBET, CO/IEPIKAIIN 3HAUUTEIbHbIE HETOUHOCTH,
omuOKH (CTeneHb MOJHOTHI 0TBeTa — MeHee 60%) — 10 60 % OT MaKCUMaIBLHOTO KOJIMYECTBA 0aJIOB;
- HEMPaBUJIbHBIN OTBET (OTBET HE MO CYUIECTBY 3aJ[aHUs) WM OTCYTCTBUE OTBETA, T.€. OTBET, HE
COOTBETCTBYIOIIMI TONHOCTBIO TpeOoBaHusaM Kputepus, — 0 % OT MakCHMaJbHOTO KOJWYECTBA
0asoB.

[Ipr MOATOTOBKE K YCTHOMY ONPOCY CIEIyeT, NMPEKIE BCEro, MPOCMOTPETh KOHCIIEKTHI
aexkiuid. Ecan Kakue-To BONMPOCHI BBIHECEHBI INPENOAABATENIEM HAa CaMOCTOSATENIBHOE H3yuYeHHE,
cienyer oOpaTuTbes K ydyeOHOM jMTepaTrype, peKOMEHIOBAHHOH IpernojaBaTelieM B KauecTBE
UCTOYHUKA CBE/ICHUI.

Kpumepuu oyenusanus npu ycmnom onpoce

banne! (onienka) Kpurepun onennBanus

3 Ganna («OTIHYHOY) OOyuaromuiics:

— TOJTHO W3JaraeT W3YYeHHBIH Marepuai, JaeT NpaBUIBHOE

ONPEACIICHUE TTOHATUMH;

— oOHapyXHBaeT MOHUMaHWE MaTepuasa, MOKET 000CHOBATH CBOU
CYXJCHHsI, TPHUBECTH HEOOXOAMMBIE TPUMEPHI HE TOJBKO IIO
y4eOHHUKY, HO U CAMOCTOSITEIbHO COCTaBJICHHBIE;

— M3JaraeT Marepuain IOCIEAOBATEIbHO W MPABWIBHO € TOYKH
3pEHUS] HOPM JIMTEPATYPHOTO SI3BIKA.

2 Gamna («XOpoIIo») OO6yuaromuiicst:
— JaeT OTBET, YIOBICTBOPSAIOIIUNA TEeM K€ TpeOOBaHUAM,
YCTAHOBJICHHBIM IJI1 OICHKH «OTJIMYHO», HO JOIYCKACT HC 60HC€ 2
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HEerpyOBbIX OIIMOOK, KOTOpBIE CaM € HCIpaBIisieT, U He Oonee 3

HCIIOYCTOB.
1 Gamn OO0yuaromuiics:
(«y/1OBIICTBOPUTEILHOY) — OOHapy)XuBaeT 3HaHWE M IIOHMMAaHHE OCHOBHBIX MOJOXKEHHH

TEMBI, HO M3JIaraeT MaTepHall HETIOJIHO U JIOMyCKaeT HETOYHOCTH B
oTpeIeJICHUN TOHATHH (JTonmycKaeT 6ojee 2 HerpyObIX OIIMOO0K);
— M3JaraeT Marepuan Hemocie[oBaTelIbHO, JOIyckaeT Ooiiee 3

HEOOYETOB.
0 6amnoB OOyuarommiics:
(«HEYIOBIETBOPUTEBHO») | — OoOHapy)XMBaeT He3HaHWE OOJBIICH YacTH COOTBETCTBYIOIICTO

paszena u3y4aemMoro mMaTepuaa (I0ImyckaeT rpyobie OIuOKH).

I'pybvie owubKku: HENPABUIBHBIA OTBET WM TOSCHEHHS K OTBETY Ha IIOCTABJICHHBIH BOMPOC;
HENPaBUJILHOE OMpe/eeHne 6a30BbIX TEPMUHOB I10 IUCIUTUIMHE.

Heepybvie owubKu: HETOYHBIN WM HETIONHBIA OTBET HAa IMOCTABJICHHBIN BOMPOC; NPU MPAaBHUIEHOM
OTBETE HEYMEHHE CaMOCTOSTEIBHO WK MOJHO 0O0OCHOBATh U MPOUJUIIOCTPUPOBATH €TO.
Heoouempi: HETIOCTENOBATEILHOCT, HETOYHOCTD B SI36IKOBOM O()OPMIICHHUH H3JIaraeMoro.

bamel (1-3) MOTYT cTaBUTBHCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32 PACCPEOTOUCHHBII BO
BPEMEHH, T.€. 34 CYMMY OTBETOB 00Y4YaIOIErocsi Ha MPOTSHKEHNUN 3aHSTHS.

5.1.2. Oyenounvie mamepuanvt 0Jisi 8bINOIHEHUs pedhepamos (00K1a008) no oucyuniume Texnonozus
NIEHKO0OPA3VIOUUX NOIUMEPHBIX MAMepuanosy (KoHmpoaupyemvle komnemenyuu I1K-17)

1. Knaccuduxamuss pactBopuTeneid mo xumuueckoil mnpupoge. I[Ipunnumer mombopa
pacTBopUTENeH 1 pa30aBUTENICH.

2. Ocob6ennoctu mpurotoBieHus JIKM Ha ocHOBe MIEHKOOOPa3yOIIUX CHUCTEM Pa3TUYHBIX
TunoB. B3anMocss3s coctaBa JIKM ¢ ero TeXHOIOTHYECKMMH CBOMCTBAaMU, IIOBEICHUEM B
Mpolecce MPUTOTOBIICHUS U TIEpepabOTKU B OJMMEPHOE MOKPBITHE.

3. CnocoObl TMONMyYeHUsS CUKKAaTHBOB, IUIABJICHBIE M  OCAXKJICHHBICE CHKKATHBBI, WX
OTJIMYUTEIbLHBIC 0COOCHHOCTH.

4. 3aMeHMTENM PpACTUTENbHBIX Macell (CHHTETHYECKHE >KUPHBIE KHUCIOTBI C MpsIMOH U
pasBeTBieHHON 1enbio, Macio [1O/], kanudonb, 6eH30MHbIE KUCIOTHI, TAJUIOBOE Macio U
HPOAYKTHI €ro nepepaboTKH U Ap.).

5. HoBosayHble M pe30dbHBIE  OJNUIOMEphl.  TexHoyloruueckas  CcXema  CHHTE3a
dbeHonopopManbIeruIHBIX HEMOAU(PUIIMPOBAHHBIX OJUTOMEPOB. MaciaMu. KX cBOICTBa,
XUMUYECKHUE U TEXHOJIIOTMYECKUE OCHOBBI IIOJIy4CHUS.

6. AJ'II/I(i)aTI/I'-IeCKI/Ie OIOKCHUAHBIC OJHUIOMEPLI: MPUMCHACMOC CBIPbC, XUMHWYCCKUC OCHOBBI
CHHTC3a, CBOMCTBA U 00JIaCTH NPpHUMCHCHUS.

Memoouueckue pexomenoayuu.:

Pedepar - mpoaykT camocTosTeIbHOM pabOTHI CTYIEHTA, MPEICTABISIONINN COO0N KpaTKoe
U3JI0’KEHNE B TMCbMEHHOM BH/IE MTOJYYEHHBIX pe3yIbTaTOB TEOPETUUECKOTO aHAIN3a ONPEeIEHHON
Hay4yHOMU (yueOHO-HCCIIe10BaTENbCKOM) TEMBI, TJI€ aBTOP PACKPBIBAET CYTh HCCIEAYEeMON MPOOIEMBI,
NPUBOAUT PA3JIMYHbIE TOUKM 3PEHUS, a TakKke COOCTBEHHbIE B3IJIAAbI Ha Hee. B 3aBuCHMMOCTH OT
TIOJTHOTHI M3JI0’KEHUS MaTepuana omeHuBaetcs ot 0 10 3 6amios.

[lepen Hagamom paboOTHI MO HANMMCAHUIO HAYYHOTO JOKJIAJa COTJIAcOBaTh C HAYYHBIM
PYKOBOJUTENEM: TEMY, CTPYKTYpPY, JIUTEPATypy, a TaK:Ke 00CYIUThH KITIOUEBbIE BOIPOCHI, KOTOPHIE
CIIEZIyeT PacKpbIThb B JIOKJIAJE; MPEJICTaBUTh JOKJIAJ HAYYHOMY PYKOBOJHMTEIIO B MHCbMEHHOM

22



¢dopme; BEICTYNHTD Ha 3aHATUH ¢ 10-MUHYTHOM Ipe3eHTaIlel CBOET0 HAYYHOTO JJOKJIaaa, OTBETHTD
Ha BOIIPOCHI CTYZEHTOB TPYIIIBL.

TpeboBanus k odopmieHuro HayyHoro aokiana: mpudrt - Times New Roman, pasmep
mpudTa -14, MeKCTpOUHBIA HHTEpBAI - 1,5, pazmep nojeu - 2,5 cMm, OTCTyI B Havase ab3ara -1,25
cM, (opmarupoBanue mo mupuHe). Ha TUTYTbHOM JHCTE yKa3bIBaeTCs HAaUMEHOBAaHUE y4eOHOTO
3aBeJICHMsI, Ha3BaHUE Kadeapbl, HAMMEHOBAHUE JAUCUUIUIMHBL, TeMa aokiana, PO cryaeHra u
HAay4yHOTO pYKOBOJWTENS; K CTPYKType JAOKJIaja - OIJIaBJICHUE, BBEAECHHUE (yKa3blBaeTcCs
aKTyaJbHOCTb, L1€JIb U 33J1a41), OCHOBHAS 4aCTh, BBIBOJBI aBTOPA, CIIMCOK JUTEPATyphl (HE MEHee 5
no3unuii). O0BeM coriacoBbIBaeTcst ¢ mpenogaBareneM. OOImas ONEHKa 3a JOKJIAJ YYUTHIBAeT
coJiepXKaHMe JOKJIaa, ero MPe3eHTalHI0, a TAK)KE OTBEThI HA BOIIPOCHI.

Tpebosanus kK cmpykmype, COOepAUCAHUIO, MeMOoOUdecKue pekoMeHOayuu no Hanucanulo pegepama
B coorBerctBun ¢ Ilomokenuem o paboueil mporpamMme JAMCHUIUIMHBL (MOIYJIfA) TIO
oOpa3oBaTenbHbIM Iporpammam Beiciiero oopazoanus B KbI'Y, nmpunstoro YMC KbI'Y 01 urons
2018 1. (mporoxkon Ne 8) u yrBepkiaeHHoro mnpopekropomM 1o YP (https:/kbsu.ru/wp-
content/uploads/2018/12/rpd01.pdf) pedhepam — noxnan Ha ompenereHHYIO TeMY, BKIIOYAIOIIMA
0030p COOTBETCTBYIOIIUX JINTEPATYPHBIX U JIPYTUX UCTOYHUKOB; KPATKOE U3JIOKEHHUE COACPIKAHUS
HAy4YyHOU paboThl, KHUTU (WJIM €€ YacTh), CTaTbH C OCHOBHBIMU (DAKTUYECKMMH CBEACHUSIMH U
BeIBOZaMu. Pedepar sBisieTcss TBOpUECKOW HCCIENOBATENbCKONH pabOTON, OCHOBAHHOHM, MpPEXe
BCEro, Ha H3yYECHUU 3HAUUTEIBHOTO KOJMYECTBA HAYYHOW M HWHOM JHUTEpaTyphl MO TeMe
UCCJIEJOBAHMUSL.
Pedepar noarorasnusaercs u odopmisiercs ¢ yauerom tpedosanuii [OCT 7.32 -2001.
Tpebosanus k cmpykmype u cooepircanuro pepepama:
Pedepar, kak mpaBuio J0MKEeH COEPKATh CIEIYIONINE CTPYKTYPHBIE SJIEMEHTHI:

— THUTYJIbHBIN JIUCT;

— COJEpI)KaHUE;
— BBEJICHHUE;

— TeKcT pedepara (OCHOBHASI YACTh);

—  3aKJIIOYEHHUE;

—  CIIMCOK MCIOJIb30BaHHBIX HCTOUHUKOB (CIHCOK JINTEPATYphl);
— TIpuIoKeHus (Ipu HEOOXOAUMOCTH).

TutynbHbIN THCT pedepaTta ohopmirseTcs Mo TpeOOBaHUIM, YKa3aHHBIM HIDKE.

CopepxaHue — epeueHb OCHOBHBIX YacTeil paboThl C yKa3aHHEM JIMCTOB (CTPaHUI]), HA KOTOPBIX UX
nomemaoT. ColepkaHue JTOJDKHO OTpaXkaTh BCE MaTEpHalbl, IPEICTaBIsIeMbIe K 3alIUTe PabOTHI.
CnoBo «ConepxaHuey 3aluChIBalOT B BUJIE 3ar0JIOBKA, CHMMETPUYHO TEKCTY, C IPOMUCHOM OYKBBHI,
0e3 HOoMepa pasnena. B comepkaHuy MPUBOIATCS HaWMMEHOBAHHS CTPYKTYPHBIX yacTeil pedepara,
IJIaB U naparpadoB ero OCHOBHOW 4acTH € yKa3aHHWEM HOMEpa CTPaHUIlbl, C KOTOPOW HAaUMHAETCS
COOTBETCTBYIOIIAsA YacTh, IN1aBa, maparpad.

Bo BBenmennn HeoOX0auMO 0003HAYUTH OOOCHOBAaHHE BBHIOOpA TEMBI, €€ aKTyaJbHOCTh, OOBEKT H
npeIMeT, [elb W 3aJaud HUCCIICJOBAHMs, OMHCHIBAIOTCA OOBEKT W TpPEeaAMEeT HCCIeA0BaHuUs,
uH(popMalmoHHasi 6a3a MCCIeA0BaHUs U CTPYKTypa paboThl. 3arojoBok «BBeneHue» 3arnchiBaloT
CUMMETPUYHO TEKCTY C IPOMUCHON OYKBBI.

B Tekcte pedepara (OCHOBHOW YacTH) M3JIaraeTCsl CyIIHOCTh MPOOJIEMBbI U OObEKTUBHBIE HAYIHBIC
cBeZieHHsI MO TeMe pedepaTa, HaeTcsl KPUTHUECKUNW 0030p HCTOYHHKOB, COOCTBEHHBIE BEPCHUU,
cBefieHusl, oueHku. CozepikaHrne OCHOBHOM YacTH JOJHKHO TOYHO COOTBETCTBOBATh TEME pedepara
U TIOJHOCTBIO €€ pacKpbiBaTh. [7aBel U maparpadsl pedepara AOKHBI PACKPBIBATH OMHCAHHE
pEIIeHMS MOCTAaBICHHBIX BO BBEJICHUH 3a1a4. [103TOMY 3arooBku ri1aB U nmaparpados, Kak MpaBwIo,
JOJKHBI COOTBETCTBOBATH IO CBOEH CyTH QopMynupoBkaMm 3amad pedepara. 3aroioBka
«OCHOBHAS YACTb» B comepxanuu pedepara ObITh HE NOJDKHO. TekcT pedepara IODKEH
COJIepKaTh aJPECHBIC CCHUIKM HAa HAay4HbIE pa0OThI, 0(hOpPMIICHHBIE B COOTBETCTBUU TPEOOBAHUSIM

['OCT. Taxxe oO0s3aTeNbHBIM SIBIACTCS HaJW4YWe B OCHOBHOM YacTW pedepara CCHUIOK Ha
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UCTOJIb30BaHHbIE WCTOYHHMKH. VI3/I0’keHHMEe HEOOXOIUMO BECTH OT TpeThero suna («ABTOp
[ojaraer...») JMOO HUCHOJb30BATh OE3JIMYHbIE KOHCTPYKLIMM M  HEONPEAEICHHO-INYHbIE
npemioxkenuss («Ha BTopoM »3Tame HcciaenyroTcs ClEAyroLMe NOAXOAsbl...», «lIpoBeneHHoe
UCCIIeIOBaHUE TIO3BOJIMIIO JOKA3aTh...» U T.IL.).
3aKIII0YeHNE JOJDKHO COJIEPKATh KPATKUE BBIBOJBI 110 PE3yJIbTaTaM BBITIOJHEHHOUW paboThI, OI[CHKY
IOJHOTHl PELICHHUs IIOCTABJIECHHBIX 3a7ay, pa3paboTKy PpPEKOMEHJALMH 10 MCIOJIb30BaHHIO
pE3yJIbTaTOB UCCIIET0BAHUS.
Crucoxk  suTepaTypbl  AOJDKEH  O(OpMIATBCA B COOTBETCTBUHM € OOIICNPUHATHIMU
oubmuorpaguueckumMu TpeOOBaHMUSMU U BKJIIOYATh TOJBKO HCIOJIB30BAHHBIE CTYAEHTOM
ny6snukanuy. KoarmuecTBo MCTOYHUKOB B CHHMCKE ONPEAEISAeTCS CTYJEHTOM CaMOCTOSITEIbHO, IS
pedepara ux pekomeHayemoe komudectBo ot 10 mo 20. CBenenusi 00 UCTOYHUKAX TMPUBOIATCS B
cootBerctBuu ¢ TpeboBanusmu ['OCT 7.1. T'OCT 7.80. T'OCT 7.82. 5.10.2. Cnmcok
UCTIOJIb30BAaHHBIX HMCTOYHHMKOB JOJDKEH BKIIIOYATh OMOIMOrpaduueckue 3amucd Ha JIOKYMEHTHI,
CCBUIKHM Ha KOTOpbIe 0POpPMIISIOT apaOCKUMu IM(pamMu B KBaJpaTHBIX CKOOKaX.
Tpebosanus no opopmaenuro pepepama:
1. [TeyatHas ¢opma — TOKYMEHT JOJDKEH ObITh CO3[aH Ha KOMIIbIOTEpe, B mporpamme Microsoft
Word.
2. O6beM pedepara — He meHee 10 cTpanun 1 He Oosiee 20 CTpaHMI] MAIIMHOIIUCHOTO TeKcTa (0e3
yuyeTa TUTYJIbHOTO JIMCTA, CIMCKA KIIOYEBBIX CIJIOB, COJIEP)KaHUS, CIUCKAa HCIOJb30BAHHBIX
UCTOYHUKOB M NpuiloxeHuil). Pacrneuarka mpousBoguTcs Ha OJHOM cTOpoHe aucra. Dopmar
CTaHJapTHBINA — A4.
3. Ilons crpanunel: geBoe — 30 MM, MpaBoe, BEpXHee, HUKHEE MoJist — 1o 20 MMm.
4. BeipaBHMBaHME TeKcTa — 110 mwupuHe. KpacHas ctpoka oopmiisieTcss Ha OJJHOM YpOBHE Ha BCEX
cTpanuuax pedepara. OTcTyn KpacHo# cTpoku paseH 1,25 cM.
5. lpudt ocroBHoro Tekcta — Times New Roman. Pasmep — 14 m. LiBetr — uepnsbrii. MuaTEpBan
MEXy CTPOKaMH — IOy TOPHBIH.
6. Ha3BaHus ri1aB mponuchIBatOTCs MOMYKUPHBIM (pazmep — 16 11.), 10/13arojIOBKU TakKe BBIIEISIOT
XKUPHBIM (pa3mep — 14 1.). Ecin 3aroyioBok pacnosyio’keH Mo LHEHTPY CTPaHMIIbI, TOUKA B KOHIIE He
CTaBUTCS. 3aroJIoBOK He moauepkuBaercsa. HaszpaHus pa3nenoB M MOApa3/ieiaoB MPOMHCHIBAIOT
3aryiaBHbIMU OykBamMu. Kaxkaplil cTpyKTypHBIH 3JIeMEHT pedepaTa HAUMHAETCS ¢ HOBOM CTPaHUIIBL.
7. Mexy Ha3BaHMEM TJIaBbl 1 OCHOBHBIM TEKCTOM HEOOXOAMM MHTEpBal B 2,5 myHKTa. MHTEpBan
MEXy MOJ3aroJI0BKOM U TEKCTOM — 2 II. MeXly Ha3BaHUSIMHU Pa3ZelioB U NOIPa3eiIOB OCTABISAIOT
JIBOMHOI MHTEPBAJL.
8. Hymepanus cTpaHHLl HAYMHAETCS ¢ TUTYJIBHOTO JINCTA, HO CaM TUTYJIBHBIN JINCT HE HyMEPYETCH.
Hcnonw3ytorcs apadckue nudpel. CTpaHUIbl HYMEPYIOTCS B HUKHEM [IPaBOM YIi1y 0€3 TOYeK.
9. Ilpumeuanus pacnoylaraloT Ha TOM K€ CTpaHUIIE, I'/le cAeslaHa cHocka. [{uTaTsl 3akimouaroTcs B
CKOOKHM. ABTOpCKasi MyHKTYyalusl ¥ TpaMMaTHKa COXPaHsAETCs.
10. I'naBsl HyMepytoTca puMckuMu nudppamu (I'nmasa I, I'masa 1), maparpadsr — apabekumu (1.1,
1.2).
11. TuTynpHBIM TUCT — B BEPXHEH 4YacTH YKa3blBalOT IOJHOE Ha3BaHHWE yHHMBepcutera. Hmxe
YKa3bIBAIOT TUIl U TeMy paboThl. Mcmonb3yroT Oonbmioil kerub. [log Temol, cnpaBa, pa3MenaoT
uHopMalrio 00 aBTOpe U HAYYHOM PYKOBOJHTENE. B HIKHEH 4acTH 1o LEeHTpy — Ha3BaHHUE Topo/ia
Y TOJl HaIllMCaHUsl.
12. CnMcoK MCTONIb30BaHHBIX MCTOYHUKOB JOJDKEH (POPMHUPOBATHCA B al(PaBUTHOM MOPSAKE IO
¢dbamunuu aBTOpoB. Bece HCTOUHMKN HYMEPYIOTCS U pacIoiaratoTcsl B OMPEIeICHHOM HOpsIKe:

— 3aKOHBI;

— mocTtaHoBieHus [IpaBurtenscTBa;

— Jpyras HOpMaTHBHAas JOKYMEHTALM;
— CTaTUCTUYECKUE JAHHBIC,

— Hay4HbIEC MaTEpHaJIbl;

— Ta3eThl U KypHAaJIbI;
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—  y4eOHHKH;
—  DJIEKTPOHHBIE PECYPCHI.

BxutoueHHasi B CIIMCOK JIMTEpaTypa HyMEpYyeTCs CILIOLIHBIM MOPSAKOM OT MEPBOTO A0 MOCJIETHETO
Ha3BaHud. [lo kaxnomy nuTepaTypHOMY UCTOYHHUKY YKa3bIBAa€TCs: aBTOp (WJIM IpyIIa aBTOPOB),
MOJIHOE HAa3BaHUE KHUTH WU CTaThbH, MECTO 1 HAMMEHOBAaHUE U3JaTeNIbCTBA (AJ11 KHUT U OpOIIIop),
roJl U3JaHUA; AJI JKypHaJIbHBIX CTaT€l yKa3bIBAa€TCsI HAMMEHOBAHME >KypHaja, I'OJ BbIIycKa U
Homep. [lo cOopHukam TpynoB (cTaTeil) yka3blBaeTCs aBTOp CTaThU, €€ Ha3BaHUE U Jajiee Ha3BaHUE
KHUTH (COOpHUKA) U ee BhIXOAHbIe TaHHbIe. CCHUIKM Ha HHTEPHET-PECYpChl B pedepare mpaBUIbLHO
obopmiaATh B cooTBeTcTBUM C ykazaHusmMu ['OCT 7.82. PexkoMeHIyeTcssi HCIOIb30BaTh IPH
NOATrOTOBKE pedepara HE MEHEE 5 HCTOYHHUKOB.

13. B npuioxeHus: peKOMEHIYeTcsl BKJII0UaTh MaTEepPHUaIbl MIUTFOCTPATUBHOTO M BCIIOMOTaTeIbHOTO
xapakrepa. B npuosxeHust MOTyT OBITh MOMELICHBI: TAOJIUIBI U HIUTIOCTpAaLUU O00JbIIoro popmara;
JIOTIOTHUTENIbHBIE pacueThl. Ha Bce mpuiioskeHus: B TeKcTe padoThl JOKHBI OBITh JaHBI CCHUIKH.
[Tpunoxenus pacrojarailoT B paboTe u 0003HAYAIOT B TOPSJAKE CCHUIOK HAa HUX B TEKCTE.
[Tpunoxkenus o0003HAUYAIOT 3arjaBHBIMU OyKBaMu pycckoro andaBuTa, HauMHasg c A, 3a
uckmouenuem 6yks E, 3, M, O, U, b, bI, b. Hanpumep: «[Ipunoxenue by. Kaxoe npunoxenue B
paboTe cienyeT HaYMHATh C HOBOTO JIMCTA (CTPAHMIIBI) C YKa3aHUEM HaBepXy MOCepeInHEe CTPAHUIIbI
cinoBa «IIpunoxenue» u ero od6o3HaueHus. [IpunoxeHue NOHKHO HUMETh 3aroyIoBOK, KOTOPBIN
3aMUCHIBAIOT CUMMETPUYHO TEKCTY C MPOMUCHON OYKBBI OTJEIBHON CTPOKOM.

Kpumepuu oyenusanus npu 3awume peghepama

basb! (onieHka) Kpurepuu onieHuBanus

3 Gamna («OTIIMYHOY) — COOTBETCTBUE COCP KAHUS 3asBJICHHON TeME, OTCYTCTBUE B TEKCTE

OTCTYIUIEHUH OT TeMbI pabOThI;

— JIOTUYHOCTh U TIOCJIEIOBATEIbHOCTh B M3JIOKEHUU MaTepuaia B

pabore;

— KayecTBO paboOThl C 3apyOeXHBIMM M  OTEYECTBEHHBIMHU

HUCTOYHUKAMU HH(pOpMalMu U JaHHbIX, HHTepHeT-pecypcaMu

(aKTyaJlbHOCTP MCTOYHUKOB, JIOCTaTOYHOCTh HCIIOJIb30BAaHHBIX

HCTOYHUKOB Il PACKPBITHS TEMbI pabOThI);

— NMPaBWIBHOCTh O(OpMIIEHHST PaOOTHI (COOTBETCTBHE CTaHIAPTy B

MIPE/ICTaBICHUHN TEKCTa, CCBUJIOK, IUTAT, TaOJUIlbl, rpadruecKkoro

MaTtepuana u T.1.);

— CIOCOOHOCTh K aHamu3y M 0000IIeHHI0  UH(OPMALMOHHOIO

MaTepuana, CTENeHb MOJHOTHI 0030pa COCTOSHHUS —BOIpOCa,

000CHOBAaHHOCTbH BBIBOJIOB B paloTe;

— paboTa mpeacTaBiIeHa B CPOK;

— CIOCOOHOCTh K MyOJMYHOM KOMMYHHUKAIMHM, TOJy4YEHBI

00OCHOBAHHBIE OTBETHI Ha JIOTIOJIHUTENIbHBIE BOIPOCHI ayIUTOPHH U

IpernojaBaTesis IpH 3aluTe padoThI.

2 Gayta («XOpOIIo») — COOTBETCTBUE COJIEP)KAaHUS 3asBJICHHOM TEME, HE3HAUMTEIbHBIC

OTCTYILIEHUS B TEKCTE OT TEMbI pabOThI;

— HE3HAYUTEIIbHbIE HapyIlIeHUs B JOTMYHOCTH "

MOCIIEI0BATEIBLHOCTH U3JI0XKEHUS MaTepraia B padoTe;

— B IEJOM JOCTaTOYHOCTh M AKTYaJIbHOCTh HCIIOJIB30BAHHBIX

3apyOeXHBIX M OTEUECTBEHHBIX MCTOYHMKOB HHGMOpMaLuu U

JaHHBIX, IHTEepHET-pecypcoB Ul pacKpBITUS TEMBI pedepara;

— BBIIIOJIHEHBl OCHOBHBIE TpeOOBaHUSA K OGOPMIICHHIO PabOThI

(He3HAUUTEIbHBIE HETOYHOCTH M OTCTYIUIEHHS OT CTaHAapTa B

NPEICTABICHUH TEKCTa, CChUIOK, LUTAT, TAOJIUIIbI, IpaduuecKoro

Marepuana u T.1.);

— JOCTaTOYHBIA YPOBEHb MPOSBICHHON CHOCOOHOCTH K aHAJIU3Y U
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00001eHNI0 MHPOPMAITMOHHOTO MaTepHaia, TOCTaTOYHAsI CTCTICHb
MOJIHOTHI 0030pa COCTOSIHUS BOITPOCa i 0OOCHOBAHHOCTH BBIBOJIOB B
pabore;

— paboTa mpecTaBIeHa B CPOK, HO C HEKOTOPBIMH HEJIOPaOOTKAMU;
—  HENOJIHBIE  OTBEThl  (HE3HAUWTEIbHBIE  OIIMOKM)  Ha
JIOTIOTHUTEIBHBIC BOIPOCH AyJUTOPUU W TPENOAaBaTess IpHU
3aImTe padboTHI.

1 Gamn — MMEIOTCSl  CYIECTBEHHBIE OTCTYIUIEHHS COJEp)KaHus OT
(«yZOBIIETBOPUTEIIEHO) 3asBJICHHOM TE€MBbI, 3HAUUTEIbHBIE OTCTYIICHUS! B TEKCTE OT TEMBI
paboTsr;

— 3HAYUTENIbHBIC HAPYILICHUS B JIOTUYHOCTH H ITOCIIEIOBATEILHOCTH
W3II0KEHUS MaTepuaia B paboTe;

— B IEJIOM  HEIOCTaTOYHOCTh, HENOJHAs  aKTyaJbHOCTb
HUCITOJIB30BAHHBIX 3ap}I6e)KHI)IX U OTCUYCCTBCHHBIX HCTOYHHKOB
nHpOPMAIIMU U JaHHBIX, IHTEPHET-PECYPCOB ISl PACKPBITHS TEMBI
pedepara;

— HE BBINOJIHEHBI OCHOBHBIC TPEOOBaHUS K OPOPMIICHHIO PabOThI
(3Ha‘-II/IT€J'II)HBIe HCTOYHOCTH M OTCTYIUICHHMA OT CTaHJapTa B
MPEJICTABICHUH TEKCTa, CChUIOK, IUTAT, TAOJUIIbI, TpadUuecKoro
Marepuaia u T.1.);

— HEJIOCTATOYHBIH YPOBEHB MPOSIBIICHHON CIIOCOOHOCTH K aHATIN3Y U
0000meHn0  WHGOPMAIMOHHOTO MaTepHalia, TeMa OCBEIICHA
YaCTUYHO, OTCYTCTBYIOT BBIBOJIBI B pabOTE;

— paboTa mpeacTaBlieHa CO 3HAUUTEIBHBIM omo3gaHueMm (6oiee 1
HEJIEJIH ), OTCYTCTBYIOT OT/ACIbHbBIE PparMeHThl paObOTHI;

— HCITOJIHBIC OTBCThI cO 3HAYUTCIIbHBIMU omunoOKaMu Ha
JIOTIONTHUTENIBHBIE BOIPOCHI AyIUTOPUU M TPErojaaBaTess MpHU
3a1uTe paboThI.

0 6annoB — Tema paboThl HE pacKpbITa, OOHAPYKUBAETCS CYIIECTBEHHOE
(«HEeYIOBIIETBOPUTEIHHO)») | HETIOHUMAHUE €€ CO/ICPKAHNS,

— TIOCTABJICHHBIC 3aJa4l HE BbIIIOJHCHBI HWJIHW BbIIIOJIHCHBI HX
OTACJIbHBIC HCCYIIECCTBECHHBIC YaCTU,
— pa60Ta HC IIPCICTABJICHA.

5.1.3. Oyenounvle mamepuanvl OJisi CAMOCMOAMENLHOU pabombl 0Oyuanwe2ocs no OUCYUNIUHE
«Texnonoeus niéHKOOOPA3VIOUWUX NOTUMEPHLIX MAMEPUANO8Y (KOHMPOIUpyemble KOMNemeHyuu
IIK-17)

—

OO61mas xapakTepucTHKa MUTMEHTHpOoBaHHOTO cocTosiHus JIKM.

BinstHue cTerneHu HanoJIHEHHs Ha TEXHOJIOTMYECKUE CBOMCTBA KOMITO3ULIUH.

Ponp murmeHTa u HamonHuTeNs B (OPMUPOBAHUU U PETryIMPOBaHHUM Je(HOpMalOHHO-
IIPOYHOCTHBIX, 3aIUTHBIX U CIELUAIBHBIX CBONWCTB IIOKPBITHUS.

JucnieprupoBaHrie TUIMEHTOB M HAITOJIHUTENIEH. TeopeTuuecKkue OCHOBBI TUCIIEPTUPOBAHMS.
CriocoObl  BBeIEHHSI TUTMEHTOB U HANOJHUTENEH B IUIEHKOOOPA3yIOIIWE CHUCTEMBI.
MexaHu3Mm mporecca JUCIEPTUPOBAaHUS: CMauuMBaHUE, Je3arperanus U ajcopOLUOHHOE
OJIOKMpPOBaHKE KOATYISIIMOHHO-aKTHBHBIX [IEHTPOB.

Crabunu3anusi nTUrMeHTHOM nucnepcud. Kunernueckas W arperaTHBHasi yCTOMYHMBOCT,
crocoObl UX peryiaupoBanus. ONTUMHU3AIMS COCTaBa MACT [Tl JUCTIEPTUPOBAHHUSL.

CriocoObl MHTEHCU(UKALMK TUCTIEPTUPOBAHUS: HCIIOJIb30BaHUE TTOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB, YJIbTPa3BYKOBOE U MAarHUTHOE BO3/IHCTBUE, MOIM(UKAIIUS TUTMEHTA.
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7. TexHonmoruss mnpousBoacTBa nurMeHtupoBaHHbix JIKM Ha  ocHOBe  pacTBOpOB
IJIEHKOOOPa3yIOUINX BEIIECTB.

8. IpuHnumsl mogdopa murMeHToB. OmpesaeneHrue KOIWYSCTBEHHOTO COOTHOIICHHSI MEXTY
MIUTMEHTOM (HAIOJHUTENIEM) U TIJICHKOOOpa30BaTelIeM.

9. Metonbl mnonydenuss nurMeHtupoBaHHbix JIKM Ha OCHOBE MHOTONUIMEHTHBIX,
OJIHOIIMTMEHTHBIX MAacT, OeJbIX 0a30BbIX AIMANICH, UX CPaBHUTENIbHAS XapaKTePUCTHKA.

10. AnmapaTtypHoe ohopMIICHUE TEXHOJIOTHYECKUX MPOIECCOB MOTYYSHHUS TUTMEHTUPOBAHHBIX
JIKM. CyxoBanbuossie nactel 1 JIKM Ha ux ocHOBe.

Memoouueckue pexomenoayuu O GbINOIHEHUS 3A0AHULL 051 CAMOCMOSMENbHOU pabomul
obyuarowezocs

[To pe3ynbTaTaM BBINOIHEHUS 33JaHUSI MOKHO CYJUTh 00 YPOBHE CAMOCTOATENbHOCTH M aKTUBHOCTH
oOyyaromierocsi B yaeOHOM mporiecce.

OcHOBHBIE 33]]a41 CAMOCTOSITEILHON paOOTHI:

1) 3akperuieHre MOMy4YEeHHBIX paHee TEOPETUUECKUX 3HAHUIA;

2) BbIpabOTKa HaBBIKOB CaMOCTOSITENIbHOI HAYYHO-UCCIIE0BATEIbCKOM paboTHI;

3) BBISICHEHHE TIOJITOTOBJICHHOCTH O0YJarOMIMXCs K Oyayiel mpakTHIecKoi padboTe;

4) BbIsSIBJICHHE CIIOCOOHOCTEN K HAyYHO-HUCCIIEI0BATEIbCKON U TIOUCKOBOM JIeATEIHHOCTH.
BrimonHenue 3aganuil [UIsi caMOCTOATENBHON paboThl HEOOX0IUMO it 6oJiee TIOTHOTO OCBOCHHUS
JTUCIUIUIMHBI U UTPAET CYIIECTBEHHYIO POJib B POPMUPOBAHUU MPOPECCHOHATBHBIX KOMITIETEHITUH.
[Tpu mOATOTOBKE 3aIaHUH [Tl CAMOCTOSTEIILHOM paOOTHI HEOOXOIUMO TIPHUICPIKUBATHCS CIICTYIOIIEH
TEXHOJIOTHH:

1. BHUMaTeIbHO U3YYUTh JICKITMOHHBIN MaTepHall 10 TeEME, BRIHOCHMON Ha KOHKPETHOE 3aHSTHE.

2. Haiitu u mnpopaboTaTh COOTBETCTBYIOIIME pa3/ieibl B PEKOMEHJOBAaHHBIX HOPMATHBHBIX
JTIOKYMEHTaX, Y4eOHUKAX M JIOMOJHUTEILHOM JIUTepaType.

Kpumepuu oyenusanus 3aoanuil 015 camocmoamenshol pabomsl

banne! (orienka) Kputepuu onienuBanus

4 Ganna («OTITUIHON) — OOyuJarouuiicss BBIMOJHUI 33J]aHUE TMOTHOCTHIO, 0€3 OIIMOOK U
HEJIOYETOB

3 Ganna («XOpOIIO») — o0yyaromuiicsi B 11eJI0M BBIMOTHII 3afanue (6onee 2/3 paboTh),

JIOTIYCKaeTCsl HaIu4uue He O6ojiee 0JHOW HerpyOoil OMMOKH U OJHOTO
Hesloyera, He 6oJiee Tpex HeJ04eTOB

1-2 6amna — 3aJlaHhe BBITIOJHEHO HE TMOJIHOCTHIO (Oomee 1/2, HO Menee 2/3
(«yIOBIETBOPUTEIHHOY) paloThl), JOMyIlIeHbl: He Ooiee OJHOM rpyOoi OMIMOKHM M JBYX
HE/I04eTOB; He OoJiee 01HON rpy0oil M oHOM HerpyOoil omMOKY; He
Oosee Tpex HerpyObIX OMMOOK M OJTHOTO HEeJI0YeTa

0 6amnoB — 3a/IaHKe BBHITIOJIHEHO HE MOJHOCTBIO (MeHee 1/2 paboThl), YHCIIO
(«HEYZOBJIETBOPUTEIILHO») | OIIMOOK M HEJAOYETOB MPEBBICUIO HOPMY, YCTAHOBJICHHYIO IS
OIIEHKHU «YJIOBJIETBOPUTEIHHO)

I'pybovie owubku:

— He3HaHWE WM HEMTPaBWILHOE TPUMEHCHHE MTPABHJI, JISKAIIIMX B OCHOBE BHIIMTOJIHEHUS 3a1aHUS WITH
UCTIOJIB3YEMBIX B XOJIC €r0 BBIMOJHEHHS, HEYyMEHUE ()OPMHUPOBATH BHIBOJIBI i 000OIIICHNUSI.
Hezpyovie owmubku:

— HEpaIMOHAIBHBIA BHIOOD MPABHJI, JISKAIIMX B OCHOBE BBHIIIOJHEHHUS 33JaHHSI MJTH MCITOJIb3YEMbIX
B XOJI€ €T0 BBITIOJHCHUSI.

Heoouemui:

— HeOpexHoe ohopMIICHHE 3a/IaHUH, OMTUCKH.

5.2. Ouenounvie mamepuanvt 011 py6exscHo20 KOHMPOJiA.
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Pyb6eosrcnuiii konmpons 0CylecTBISETCS 10 00JIee HITH MEHEE CaMOCTOSATENIBHBIM pa3JieiaM — y4eOHbIM
MOJYJIIM Kypca M TPOBOJUTCS IO OKOHYAHWM HW3Y4YCHHs Marephaja MOIyJIs B 3apaHee
YCTaHOBJICHHOE BpeMsi. PyOe)kHBII KOHTPOJIb IIPOBOAUTCS C LIEIBIO ONPEICICHHs Ka4eCTBA YCBOCHHS
MaTepuana yueOHOro MoayJis B 1iefioM. B TeueHne cemecTpa MPOBOAUTCS MpU MAKUX KOHMPOTbHbIX
Meponpusimus no 2paghuxy.

B kagectBe ¢opm pyOeKHOrO KOHTPOJII UCHOJNBb3YeTCsl TeCTUpOBaHHE (MHCbMEHHOE WU
KOMIIBIOTEPHOE), TPOBEJACHHE KOJUIOKBHyMa. Ha pyOexHble KOHTPOJBHBIE MEPOIPHUITHS
PEKOMEHIyeTCsl BBIHOCHTh BECh IIPOTPaMMHBIN MaTepHal (Bce pa3/iesibl) MO TUCIUILIHHE.

5.2.1.Bonpocwbl, eviHOCUMblE HA KONIOKBUYM NO Oucyuniune TexHonocus niéHKooOpa3yiouux
NOJIUMEPHBIX Mamepuanosy (Konmpoaupyemvie komnemenyuu I1K-17)

1. OcHoBHbIe HampaBieHus B oomact npousBojactea JIKM. Ilonsrue o JIKM. Ux ¢ynkuum,
COCTaB, Ha3HAYCHUE BXOIIIIMX B HUX KOMIIOHEHTOB (IICHKOOOpa3ylollue BEIIEeCTBa,
NUTMEHTHI, HANOJHHUTENH, IUIACTU(UKATOPBI, CTaOMIU3aTOpsl u Jp.). Cxema MoTydeHHs
JIKM.

2. Knaccudukanus JIKM 1o HazHaueHUIO, XUMUYECKOMY COCTaBY, YCIOBHAM SKCIUTyaTallUH.
Xapakrepucruka accopruMenTa JIKM n ux HoMeHkaTypa.

3. IlnenxooOpa3ytouiue cucreMsl. [lonstue o menkooOpasyromeit cucreme. OCHOBHBIC THUIIBI
TUICHKOOOPAa3YIOIIUX CUCTEM, UCIIOJIb3YeMbIX Ui ipurotoBiieHust JIKM.

4. XKuzaxue mneHkooOpasywomue cuctembl. OOmias XapakTepuUCTUKa U KiaccU(pUKaIMs.
PacTBOpbl MIIEHKOOOpa3yloIUX BEUIECTB B OpPraHUYECKUX pacTBoputensx. Oobmactu
UCTIOJIB30BaHUs, MPEUMYILIECTBA M HEAOCTATKH PACTBOPOB IUIEHKOOOPA3YIOIINX BEIIECTB.
OOume TpeboBaHMs, NpeAbsBIsieMble K pacTBopurento. Ilapamerp pacTBopuMocTH U
TPEXMEpHBIN MapaMeTp PacTBOPUMOCTH: UX OIpPENEIIEHHEe M UCIOIB30BaHUE ISl Moa00pa
JeTyuell yacTH INIEHKOOOpa3yrolel CUCTEMBI.

5. XKunkue nucnepcuM IUIeHKOOOpasymoomux BemecTB. Knaccudukanus nucnepcuii 1o
JMO(GUILHOCTH M TMPHUPOJE AUCIEPCUOHHOM cpenapl. OpraHnyeckue TUCHEPCHUU: THIIbI
OpPraHOJUCIEpPCHM, IJIEHKOOOpa3yrollMe BellecTBa M  OpPraHHYecKue  KHUJIKOCTH,
UCIIOJIb3YEMbIE JJIs1 UX MPUTOTOBIIEHUS. TEXHOIOTUs UX MOJIy4YEHUSI.

6. Bopauble nucnepcun, ux kiaccupukanusa. BoaHble sMynbcun MI€HKOOOPA3yIOIUX BEIIECTB:
CUHTETUYECKHE M  HCKYCCTBEHHBIE  JIUCIEPCHM, IUIEHKOOOpa3ylollue  BelecTBa,
UCIIOJIb3YEMbIE NIl UX MPUTOTOBIIEHUS, CIIOCOOBI MOJIU(DUKAIIMN, OCHOBHbIE TEXHUUYECKUE
XapaKTEPUCTUKH, COCTAB U TEXHOJOTUYECKHUE IPUEMBI ITOTYYEHUS.

7. BomaopaszbaBisieMble MaTepUalibl: MPUPOJA W COCTaB IUICHKOOOpa3oBaTels, KOJUIOWIHO-
XUMHYECKash XapaKTePUCTUKA JUCIEPCHH, CIOCOOBI MOIU(UKAIMK TUICHKOOOpa3oBaTels,
OCHOBHBIC TCXHHUYCCKHEC Tpe6OBaHI/I5[ K HHeHKOO6pa3YIOH_[I/IM BCIICCTBAM H PaCTBOPHUTEIIAM,
TEXHOJIOTUYECKUE TIPUEMBI IPUTOTOBJICHUS W UCTIOIb30BAHUS.

8. Aopomucnepcuu  IUieHKooOpazoBareneid. dusznyeckoe M arperaTHOe  COCTOSIHHE
TUIEHKOOOPA3yIOIIero BEMeCTBa B a9POUCIICPCHH M X H3MEHEHHE B ITpoIiecce nepepaboTku
B TMOKpHITHS. DHU3MUECKHE U TEXHOJOTMYEeCKHe CBOWCTBa a’ponucnepcuif. OOmme
0COOEHHOCTH MIIeHKooOpa3oBaHusl U3 paciuiaBoB. 100%-e niaeHKooOpa3yronme CUCTEMBI.

9. Xumuueckuil cocTaB macen U KHUpoB. Kiaccudukaius Macen Mo UX CHOCOOHOCTH K
BbICbIXaHMI0.  OkcugupoBanue  macend. llomumepusanuss ¥ u3oMepu3alnus Maced.
Jleruaparaiyst KacTOPOBOTO Macia. DTNOKcHIupoBaHue Macen. [IpomykTel mepepaboTku
pPacTUTENBHBIX Macen U uxX ucnois3oBanue B JIKM. Onudel, nx kmaccudukaius, crnocoobl
NOJIy4YEHHs1, CBOMCTBA U 00JIACTH MPUMEHEHHs. MacIsHbIe JIaKu.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

CukkaruBbl. Ha3HaueHne CHMKKAaTHBOB, MX Kiaccuukanus. MexaHU3M KaTaTUTHYECKOTO
JIEMCTBUSL CUKKATUBOB KaK YCKOpUTENEH BBICBIXaHMs IIJIGHOK Ha MACISIHOM OCHOBE.
Crenuduueckue 0COOEHHOCTH CUKKAaTHBOB (TIEPBUYHBIE CUKKATUBBI U IIPOMOTOPBI).

[Tpupoansie cmomnbl. IlneHkooOpa3yromme cMoibl, UX cBOiicTBa M mpuMeHeHne B JIKM.
Kanudons, ee cocraB u cpoiictBa. CrocoObl XUMHUECKOW MoaM(pUKAIUK KaHU(OIH.
butymsl, uX cocTaB, CBOMCTBA U MaTepUaibl HA UX OCHOBE.

[InenkooOpazoBaTen HAa  OCHOBE NPUPOAHBIX MOJUMEPOB M MPOAYKTOB  HX
MOJIMMEPAaHAJIOTHYHBIX IIpeBpatieHuii. Llemronosa, ee puznueckne 1 XUMUYECKUE CBONCTBA.
CrnoxHble W TPOCTBIE 3(PHUPBI LEUTIOI03bI, XUMHUYECKHE OCHOBBI MU TEXHOJIOTUYECKHE
npouecchl ux nonydeHus. JIKM Ha ocHoBe 3(hupoB 101036l U X NpUMeHeHue. [[pyrue
IUIEHKOOOPAa3yIoIye BeIEeCTBa MPUPOTHOTO IPOUCXOKACHUS (KOMAIIbI, SHTAPh, IIEJUIAK).

Crnoxubie nommddupsl (onmuroddupsl). OOmME NPUHIUMBL MOJYYEHUS MMONHU (OJIHUrO-)
3¢upoB. OCHOBHBIE 3aKOHOMEPHOCTH NpoOIlecca IOJUKOHACHCAIIMA TpPU CHHTE3€ IOJH
(omuro-) adupoB. Krnaccudpukanus noaudGUpPOB:  HACHIIICHHBIC, HEHACHIIICHHBIC,
MOJU(DHUIIMPOBAHHBIC; WX OTIMYUS 1O CTPYKTYpe, METOJaM IIOJIyYCHUS U CBOHCTBaM;
00J1acTH IPUMECHEHHUS.

OCHOBHBIE BUBI CbIPpbs, HCIOJB3YEMbBIC IIPU CHHTC3C HOJ'II/IB(bI/IpOB. MHoroatoMHbI€
CIIMPTHI. MHOro0oCHOBHEIC KHCIOTEI H UX AHTUAPUBI. PactutennHbIC Maca.

HemonunduuupoBanusie HacklmeHHbIe TOMMAI(GUPHI. CBOMCTBA HACHIIIEHHBIX MOJUI(PHPOB U
ux npumenenue B JIKM. Omnurosdupel s HOJIMYPETaHOB, Ui KOMIIO3HIIMOHHBIX
MaTEepUajIoB C BBHICOKMM COJIEP)KAHUEM OCHOBHOTO BEIIECTBA, OJIUT03(QHpbI TepedTaneBoit
KHCJIOTBI.

MonuduurpoBaHHble HacbllleHHbIE OaUrod¢upsl (ankuab). Crnocodbl MoaudUKaLUU
OJIUTro3(pUpoOB: TMPUMEHEHHUE KUPHBIX KUCIOT M HEPACIICIUIEHHBIX PACTUTENbHBIX MAaCell.
Knaccudukanms ankumos.

Henacpimennsle  onurodgupel. OCHOBHBIE BHJBI  HEHACHIIEHHBIX  OJMIO3(HPOB:
onmurodpupmanenHatel M onurodpupakpuiaaTel. WX oTIMUMTENbHBIE OCOOCHHOCTH B
CTpyKType H cBoicTBaXx. OO0iacTH TNpPUMEHEHHS] HEHACBIEHHBIX OJMI03(QHPOB,
IUIEHKOOOPa3yroIlie CUCTEMBI Ha UX OCHOBE.

OJII/IFOSq)I/IpMaHCI/IHaTLII OCHOBHBIC BHUJBI CbIpbs, MHCIIOJIB3YCMbIC JUISA TIOJYUCHUA,
B3aUMOCBA3b PCUCITYPhI OJ'II/IFOB(i)I/IpMaHeI/IHaTOB 1 UX HCHACBIIICHHOCTHU, POJIb CHI/IpTOBOI\/JI
KOMIOHEHTBL. OcCOOEHHOCTH MOJIydeHHud U  OTBCPKACHUA OJ'II/II‘O3(1)I/IpMaJ'ICI/IHaTOB.
TexHoyorndeckas cxema CHHTE3a JIAaKOB Ha OCHOBE OJ'H/IFOC)(l)I/IpMaJ'IeI/IHaTOB.

Ouur OZ—)(I)I/IpaKpI/IJIaTBIZ HUX JOCTOUMHCTBA NCPEH OJII/IFOB(I)I/IpMaJICI/IHaTaMI/I. OcHOBHBIC BU/BbI
CBIPpbA, UCITOJIB3YEMBIC JIJIA MOJIYUCHHUA, METOABI CUHTE3Aa. TexHolormyeckas cxema CUHTE3a
JJaKOB Ha OCHOBC OJII/IFOB(I)I/IpaKpI/IHaTOB.

deHonopopManbaeruIHble onuromepsl. O01Ias XapakTepucTuka (PeHOIbHBIX OJIMTOMEPOB
u ux knaccuukanus. Ceipbe 11 ux noiydeHus. CTpykTypa (eHOJIO0B M allbJIernioB, UX
peaKIMOoHHAsA CIOCOOHOCTh. OCHOBHBIE 3aKOHOMEPHOCTH CHHTE3a OJUTOMepoB. BnusHue
dbyHKIIMOHaIbHOCTHU (peHona, pH cpeabl 1 COOTHOIIEHUS peareHTOB Ha Ipoliecc 00pa3oBaHMs
osnuroMepoB. CTpyKTypa OJIMTOMEPOB.

Kapbamuno- u MenammuHodopmanmbaeruaHble oauromepbl.  ChIpbe, HCIOJIB3yeMOE IS
nojy4eHus: onuromepoB. CTpyKTypa U peakllMOHHAsi CIOCOOHOCTh KapOamMuia U MeJlaMHHA.
XUMHUYECKUE OCHOBBI CUHTE3a 0JIuromMepoB. Biusinue temnepatypsl U pH cpenibl Ha cocTaB 1
CTPYKTYPY OOpasyromuxcst onuroMepoB. Moaudukanus oauromepoB cnupramu. Llens
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MOIU(UKAIIMH, 3aBUCHMOCTb CBOWCTB MOAM(PUIMPOBAHHBIX OJUTOMEPOB OT MPUPOABI U
KOJINYECTBA 3TePUPULIMPOBAHHBIX IPYIII.

22. TexHoyoTM4ecKass CXeMa IPOU3BOJACTBA KapOaMHI0- M MeIaMUHO(POPMAJIbAEIHIHBIX
onmuromepos. JIKM Ha ocHOBe kapO6aMu10- 1 MeTaMUHO()OpMaNbETUAHBIX OJTUTOMEPOB. Mx
COCTaB, CBOMCTBA M 00JaCTH IPUMEHEHHUS.

23. KpeMHuiiopranuueckne ojJuroMmepsl 1 nmoauMepsl. Kimaccudukamnus KpeMHUHOPTaHUIECKUX
OJIUTOMEPOB U MOIUMEpoB. OCOOEHHOCTH MX CTPOCHHUS M CBOMCTB. CrocoObl MOTyYEeHHUs
MOJIMOPTaHOCUIIOKCAHOB.

24. DnoKCHIHBIE OUTOMEPHI U MoauMephl. OOIMe MOHATHA 00 SMOKCHIHBIX OJUIOMEpax M
noiauMepax M ux kinaccuukanus. CTpoeHHEe M PEeaKLHMOHHAs CIIOCOOHOCTh SMOKCHUAHOM
rpynmsl. /luanoBele 3n0KcuaHbIe oauromepsl. JIKM Ha OCHOBE 3IIOKCHIHBIX OJUTOMEPOB U
noiaumepos. Mx cocras, cBoiicTBa 1 06JaCTH IPUMEHEHUS.

Memoouueckue pekomenoayuu:

JUis OLEHKHM COCTABJIAIOIIMX KOMIETEHIMM IpU TEKYyIIEeH aTTeCTallMM MCIONb3yeTcs
OaIIbHO-PEUTUHIOBAsI CUCTEMa HIKaIbl OleHOK. [l onpeneneHus: GakTUYECKUX OLIEHOK KaXJI0TO
IIOKA3aTeJsl BBICTABIISIFOTCS CIIEAYIOINE OaUIbl:

- pe3yabTaT, CoJepKallMil TMOJHBIM NPAaBWIbHBIA OTBET, IOJHOCTBIO COOTBETCTBYIOLIUI
TpeboBanusAM kputepus — 85 — 100 %;

- pe3yibTat, coAepkKalluid HETIOHbBIN MPaBUIIbHBIN OTBET (CTENEHb MOJHOTH OTBeTa — Oomnee 75%)
WIM OTBET, COJEpKalllil HE3HAUUTEIbHbIE HETOYHOCTHU, T.€. OTBET, UMEIOIIMI HE3HAUUTEIbHbIE
OTCTyIUIEHUs OT TpeOoBaHuil kputepus, — 75 — 84% 0T MakcUMaIbHOTO KOJTHUYECTBa OAIIOB;

- pe3yJabTaT, CoJIep KaIlUi HETIOIHBIN MPAaBMWIBHBIA OTBET (CTENEHB MOJHOTHI OTBETA — 10 75%) win
OTBET, COAEpKAUIUN HE3HAYUTEIbHbIE HETOYHOCTH, T.€. OTBET, HMMEIOLIUMNA HE3HAYUTEIbHBIC
OTCTYIUUIEHUs OT TpeOoBaHui kpurepus — 60 -74 % oT MaKCUMaILHOTO KOJUYEeCTBa OAJIIIOB;

- pe3yJIbTaT, CoJIep Kallui HEMOIHbINA MPABUIbHBIA OTBET, COAECPKAIINI 3HAUUTEIbHbIE HETOYHOCTH,
omMOKH (CTeneHb MOJHOTHI 0TBeTa — MeHee 60%) — 10 60 % OT MakCUMaIBLHOTO KOJIMYECTBA 0aJIOB;
- HeMpaBUJIbHBIA OTBET (OTBET HE IO CYIIECTBY 3aJlaHUs) WIM OTCYTCTBHUE OTBETA, T.€. OTBET, HE
COOTBETCTBYIOIIMI TMOJHOCTBIO TpeboBaHusM kputepus, — 0 % OT MaKCUMaJIbHOTO KOJIHYECTBa
0asoB.

Taxum o0pa3om, corjiacHO pacnyucaHuio OaNIbHO-PEHTHHIOBOM aTTecTali Ha KOJUIOKBUYM
OoTBOJUTCS 6 6aNIOB, B 3aBUCHMOCTH OT OTBETA, CTYAEHT noiy4aeT oT 0 70 6 Gamos.
Memoouueckue pexomenoayuu:

Jlist OlEHKH COCTaBISIONIMX KOMIIETCHIIMH TpPHU TEKYIIeW aTTecTalli HCIONb3yeTcs OalibHO-
pEeUTHHTOBas CUCTEMa IIKaJIbl OLleHOK. JJ1s1 onpeenenns pakTHIeCKUX OLIEHOK Ka)kJ10T0 TOKa3aTels
BBICTABIISIOTCS CIENYIOIINE OaJIbI:

- pe3ynbTaT, COAEpKAllui TOJHBIA MPABUIBHBIA OTBET, MOJHOCTbIO COOTBETCTBYIOIIUN
TpeboBanusM kputepus — 85 — 100 %;

- pe3yibTar, coAepKalluii HeTIOIHbBIN MPaBWIbHBIN OTBET (CTENEeHb MOJIHOTHI 0TBeTa — Oosee 75%)
WU OTBET, COJAEpX AUl HEe3HAUUTEIbHbIE HETOYHOCTH, T.€. OTBET, MMEIOIINM HE3HAYUTEIbHBIC
OTCTYIUUIEHUS OT TpeOoBaHUM KpuTepus, — 75 — 84% OT MaKCUMaJIbHOTO KOJIMYECTBA OAJLIOB;

- pe3yNbTaT, COACPKAIIUM HETOJIHBIN MPaBUIIBHBIN OTBET (CTETEHb MOJHOTHI OTBETa — 10 75%) min
OTBET, COJepXalluii HEe3HAuYWTEIbHbIE HETOYHOCTH, T.€. OTBET, HMMEIOIIMA He3HAUUTEIbHbIC
OTCTyIUIeHUs OT TpeboBaHuil kpurepus — 60 -74 % OT MaKCUMAIBHOTO KOJIHMYECTBA OaJIIOB;

- pe3yJabTaT, COAECPKAIINI HEMOJIHBIN MPABWIBHBIN OTBET, COAEPKAIIUN 3HAYNTEIIbHbIE HETOYHOCTH,
OIIMOKY (CTENeHb MOMHOTHI 0TBeTa — MeHee 60%) — 10 60 % 0T MaKCHMaTBHOTO KOJTMYEeCTBA 0aJlIOB;
- HeNpaBUJIbHBIA OTBET (OTBET HE IO CYIIECTBY 3a/laHusl) WIM OTCYTCTBUE OTBETA, T.€. OTBET, HE
COOTBETCTBYIOIIUN TMOJHOCTHIO TpeOoBaHUsM Kputepus, — 0 % OT MakCHMalabHOTO KOJUYECTBA
0asioB.

Taxum 06pa3oM, COTrJIaCHO PACITUCAHUIO OAJTBHO-PEHTUHIOBOM aTTECTAlluN HAa KOJJIOKBHYM
OTBOAMTCS 6 OAJTOB, B 3aBUCUMOCTH OT OTBETA, CTYJEHT moJiydaet oT 0 10 6 6aios.
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Kpurepun onenuBanus:

6 0a/1710B CcTaBUTCSH, €CJIN:

1. MOTHO PacKPBITO COACPKAHUE MATEpPHUAIIA;

2. Marepuall HM3JI0KEH IPaMOTHO, B ONPEIEICHHON JOTMYECKON NOCIIEI0BATEIbHOCTH, TOYHO
UCIIOJIB3YETCS] TEPMHUHOJIOTUS;

3 OKa3aHO yMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE IOJIOKEHUS KOHKPETHBIMU NPUMEPAMU,
MIPUMEHSTh UX B HOBOU CUTYallUU;

4. TOpPOJEMOHCTPUPOBAHO  YCBOEHUE  pPaHEE  M3YYEHHBIX  CONYTCTBYIOIIMX  BOIIPOCOB,
c(OpPMUPOBAHHOCTH M YCTOWYMBOCTh KOMIIETCHIINI, YMEHUN U HABBIKOB;

5. OTBET MPO3BYyYaJl CAMOCTOSTENBHO, 0€3 HaBOSIINX BOIIPOCOB;

6. IOMyIIEHbl OJHA — JBE HETOYHOCTH IPHU OCBEIICHUHM BTOPOCTENEHHBIX BOIIPOCOB, KOTOPHIC
HCIIPABJISIOTCS 0 3aMEYAHUIO.

5 6as1I0B cTaBUTCH, €CJIN:

OTBET Y/OBJETBOPSET B OCHOBHOM TpeOoBaHUsSM Ha «50.», HO TpU ITOM HUMEET OIUH U3
HEJIOCTATKOB:

1. B M3NI0OKEHUU TOMYLIEHBI HEOOIbIIINE TPOOEIbI, HE NCKA3UBIIINE COJCPIKAaHUE OTBETA;

2. IOMYIIEHBI OJIUH — JIBA HEJI0YETA MPU OCBEIIEHUH OCHOBHOT'O COJIEPKAHUsS OTBETA, UCIIPABIICHHBIC
10 3aMEUYaHUI0 SK3aMEHATOPA;

3. momymieHsl ommbOKa Wik 0ojiee ABYX HEIOYETOB MPH OCBEIICHWU BTOPOCTEIICHHBIX BOIPOCOB,
KOTOPBIE JIETKO UCIIPABIIAIOTCS 10 3aMEYaHUI0 SK3aMEHATOpA.

4 6a1a CTAaBUTCS, €CJIU:

1. HEMmoOJNHO WJIM HEMOCIEeAOBAaTEIbHO PACKPHITO COAEpkKaHHE MaTepuaya, HO IMOKa3aHo ooliee
MMOHUMaHKE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIC JIJISl JAJIbHEHIIIET0 YCBOCHUS
MaTepuana;

2. WMEIUCh 3aTPyJHEHUS WU JOIYIICHBI OIIUOKU B OIPEACICHUH TOHATUH, WCIOJIb30BAHUU
TEPMHUHOJIOTUH, UCIIPABJICHHBIE TTOCII€ HECKOJIBKUX HABOJAIIMX BOMPOCOB;

3. TOpu  HEMOJHOM 3HAaHUM TEOPETHUYECKOTO  MaTepuaja  BBISIBJICHA  HEJOCTaTOYHAs
c(hOpMHUPOBAHHOCTh KOMITIETEHIIU, YMEHUH 1 HaBBIKOB, CTYACHT HE MOXKET MPUMEHUTH TEOPHIO

B HOBOW CUTYaIIUH.

«2-3 0.» craBHUTCH, €CJIN:

1. He pacCKpBHITO OCHOBHOE COZIEpKaHUe YIeOHOT0 MaTepuaa;

2. oOHapy>KeHO HE3HaHHE WM HEMOHMMaHue OoJbllel WM Hanboyiee BaXKHOW 4YacTH Y4eOHOTO
MaTepuaa;

3. momyImieHsl OMMOKHN B ONpeAeTICHUH MOHITUIA, IPU UCIIOJIb30BAHUN TEPMUHOIOTHH, KOTOPHIE HE
WCIIPaBJIEHBI MOCJIE HECKOJIBKUX HABOJSIINX BOIIPOCOB.

4. He chOpMHUPOBAHBI KOMIETEHIIUN, YMEHHUS U HABBIKH.

5.2.2. Oyenounvle mamepuanvl 0 NPOBeOeHUss MeCMUPOBAHUS (00PA3YbL MEeCMO8bIX 3A0AHULL) NO
oucyunnune Texnonoeus naéHKOOOPA3VIOWUX NOIUMEPHBIX MAMEPUANos» (KOHmpoaupyembie
komnemenyuu 11K-17)

@DOHJT TECTOBBIX 3aJaHW - CHCTeMa CTaHJApTHU3UPOBAHHBIX 3aJaHHK, MO3BOJISIOIIAS
ABTOMATH3UPOBATH MPOIIECYPY U3MEPEHUS YPOBHS 3HAHUN M YMCHHH 00Yy9aroIIerocs — 1o KoMy

npeamMety umerorcs B 6aze KbI'Y

Ilonnwiit nepeuenv mecmogvlx 3a0anuii no oucyuniaune npeocmaegnen ¢ JOUC —
http://open.kbsu.ru/moodle/course/view.php ?2id=4523

V1: BBEAEHUE. OCHOBHBIE IIOHATHUA TIIIIM
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I:
S: JlomonauTe
ZKunxuii, macTooOpa3HbI MU MOPOIIKOBBIA MaTepuay, o0pa3ylomuil Mpyu HAHECCHUU Ha
OKpAalllMBaeMyl0  IOBEPXHOCTh  JIAKOKPACOYHOE  TOKpBITHE, 00jajaroliee  3allUTHBIMU,
JIEKOPATUBHBIMU WJIM CHIEIIMATIBHBIMUA TEXHUUECKUMU CBOMCTBAMU Ha3bIBACTCS ### mamepuanom
+: 1aKoKpacounvim
I:
S: JlomomauTe
Jlakokpaco4HbIii MaTepuan B MOPOIIKOOOpa3HOW (opme, HE COACpIKAIIUA PACTBOPUTEIIS,
oOpa3ymomuii Mpd HAHECEHWH Ha OKpAlIMBAaeMYI0 IIOBEPXHOCTb IIOCJIE pacIUIaBICHUS U
OTBEPKJICHUS CIUIOIIHOE JTAaKOKPACOUYHOE TOKPBITUE HAa3bIBaeTCs #H#
+: nopowKosvim
I:
S: HonosiHuTe
COBOKYITHOCTh KOMIIOHEHTOB KHJIKOH (Da3bl JIAKOKPaCOUYHOTO MaTepHaja Ha3bIBaeTcs #HH#H
cpeooii
+: nakokpacounoi
I:
S: NonoytHUTE
Henerywyas wacTh IakKOKpacoyHOM cpenbl, oOpasylomas JIaKOKpAaCOYHOE TIOKPBITHE
Ha3bIBAaCTCs ### BEIIECTBOM.
+: nnenkooopazyrouum

V1: COCTAB JIAKOKPACOYHBIX MATEPHAJIOB
I:
S: JlomomauTe
Jlro6as oprannyeckas >KMJIKOCTh WK JTH000€ TBEPI0€ OPraHU4YECKOE BELIECTBO, IPUCYTCTBYIOIIEE B
JAKOKPAaCOYHOM MaTrepuase, CaMOINpPOM3BOJILHO HCHApSIOUIMECs NPU OINpeNeIeHHBbIX 3HaueHHX
TEMIEPATypbl U JaBICHUs aTMOC(Epbl Ha3bIBaeTCA #H#H.
+: IeTYy4UM
I:
S: JlomomauTe
OcTtaTok, Mojiy4aeMblil MOCJE HCHApeHUs JIETyYUX KOMIIOHEHTOB JIaKOKpPAaCOYHOrO0 MaTepuana B
OTIpEIeIEHHBIX YCIIOBHSIX UCIIBITAHUS Ha3bIBAaeTCS #H#H.
+: HEJIETy4YuM
I:
S: OT™MeTbTe IPaBUIIbHBIN OTBET
K neryunm komnonentam JIKM He oTHOCHTCS:
-: OpraHU4ecKHe pacTBOPUTENHN
- BOJa
-: KoaJIeCIIUPYIONue J00aBKU
+: IIacTU(UKaTOPHI
V1: OCHOBHBIE THUIIbI INTEHKOOBPA3VYIOINX CUCTEM
I:
S: JlomonauTe
JIByxda3Hble MIeHK000pa3yIolIe CUCTEMBbI, B KOTOPBIX AUCHEPCHON (a30i SIBIISIOTCS MOJMMEPHBIE
YacTULIBI KOJUIOMJHBIX Pa3MepOB, AUCIIEPCHOHHOMN Cpesloil - opraHu4ecKue )KUIKOCTH Ha3bIBalOTCA
MIOJINMEPHBIMU ## .
+: OpraHoAuCIEepCUsIMU
I:
S: JlomomauTe
B opranoaucnepcusix Han0osee 4acTo UCIOIb3YIOT BEHICOKOMOJICKYIISIpHBIC ### TIOTHMMEpHI.
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+: TEpMOIIACTUYHBIE
I:
S: onoyHUTE
B opranogucnepcusx peako UCIoIb3yIOT BEICOKOMOJICKYIISIPHBIC ### MTOTMMEDBHI.
+: TEpMOPEAKTUBHEIE
V1: INIEHKOOBPA3OBATEJIN HA OCHOBE MACEJI
I:
S: JlomonauTe
PactuTenbHbIe Maciia MPeACTaBISIOT COO0H CMECH, OCHOBHOM COCTABHOM YaCThIO KOTOPBIX SIBIISTIOTCS
MOJTHBIE A(UPHI TIIMIIEPUHA U KUPHBIX KUCIIOT, Ha3bIBacMbIC H##.
+: TpUTIIMLIEpUIAMU
I:
S: onosiHUTE
B cocTaB pacTuUTENBHBIX MaceN BXOSAT HACBHIIICHHBIC U ### )KUPHBIC KUCIOTHI
+:Henacviuiennbvle
I:
S: omoyHUTE
B cocTaB pacTUTENBHBIX MaceN BXOIAT HEHACHIIICHHBIC U ### )KUPHBIC KUCIOTHI
~+:HaCBIILICHHbIE
V1: CUKKATHUBBI
I:
S: HonosiHuTe
BcnomorarenbHble BelIecTBa, KOTOPHIE BBOJSATCS B MACISHBIC KPACKH IS YCKOPEHUS
MpoIecca BhICHIXaHUS HAa3bIBAIOTCS #H#H

+:CHKKaTHBaMH
I:
S: lonostHUTE
XHUMHUYECKHU HiH ABJISIIOTCA KaTaJIU3aTOpaMu

OKHCITUTEITFHON TOJIMMEPU3aluU PACTHTEIBHBIX Macel
+: CHKKATHBBI
I:
S: JlomomauTe
CHUKKaTHBHI 110 MEXaHU3MY JICHCTBHS Pa3/IEISIOTCS Ha JIBA KJIacca: MePBUYHBIC, MM UCTHHHBIC
CUKKATUBBI, U ### (IPOMOTOPHI)
+: BCIIOMOTaTeIbHbIC
I:
S: lonoytHUTE
B kauecTBe CHKKaTHBOB OOBIYHO HCIIONB3YIOT PACTBOPUMBIC B MACIIE U OPTAHUUYECKUX
PacTBOPUTENSAX COSAMHEHNSI HEKOTOPBIX MEPEXOIHBIX M HETIEPEXOAHBIX METAIJIOB U CONIU #H#
KHUCTIOT (MbLIa)
+: KapOOHOBBIX
V1: IPUPOJHBIE CMOJIbI
I:
S: JlomomauTe
[To mpONCXOKACHUIO TIPUPOIHBIE CMOJIBI ICTSTCS Ha TPH KIIACCA: «MOJIOZIBIEY («CBEKHUEY),
MOJIYUCKOIIaeMble U ##Ht
+: HCKOIIaeMBbIE

I:

S: NonosHuTE

[To MPOMCXOXKICHHUIO PUPOTHBIC CMOJIBI JSIIATCS HA TPU KJIacca: «MOJIOJBICY («CBEXKHUEY),
HCKOIIaeMBbIe U #it#
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https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BA%D0%B8#.D0.92.D1.8B.D1.81.D1.8B.D1.85.D0.B0.D0.BD.D0.B8.D0.B5
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BC%D0%B0%D1%81%D0%BB%D0%BE

+: IMOJIyUCKOITAEMEIE

I:

S: JlomomauTe

CMoJBI, KOTOPBIE COOMPAIOT HEMOCPEJCTBEHHO C JIEPEBbEB, HA3BIBAIOTCS #H## WU «CBEXKUMMY
+: «MOJOJIBIMU»

I:

S: onoyHuTE

CMoOJTBI, KOTOPBIE COOMPAIOT HEMOCPEJCTBEHHO C JIEPEBHEB, HA3BIBAIOTCS «MOJIOIABIMIY WU ##H.
+. «CBEXKUMU

I:

S: HonosiHuTe

CMmornbl, 3a5€raroiiye Mexay KOPHSMHU JepEeBbEB HEMIYOOKO MO/ 3eMJIeH, Ha3bIBAOTCS #H#.
+:110JTyCKOIIaeMbIMH

I:

S: NomoytHUTE

CMoOJTBI, MPOAYKTHI )KU3HEIEATESILHOCTH JABHO MOTHOIINX JEPEBLEB, HA3BIBAKOTCS #iHE.
+. HUCKOITa€MBbIMU

V1: INIEHKOOBPA3OBATEJIN HA OCHOBE ITPOU3BOJHbIX HEJJIIOJ03bI

I:

S: JlomomauTe

MaxkpoMoeKyJibl HEJTI003bl TIOCTPOEHBI U3 OCTaTKOB MOHOCaxapuia ###.
+! TJIFOKO3BI

I:

S: NonostHUTE

B Mornexyre 1emntono3sl B KauecTBe (PyHKIIMOHABHBIX PYIII COAEPIKATCS ### IpyIIIb.
+: THAPOKCUIHEIE

I:

S: JlomomauTe

CrnoxHbIe 3(DUPHI TEJUTION03bI TOMYYal0T peakiueit dTepuuKamii ¢ ###, aHruapuaamMu u
XJOPAHTUAPUIAMU KUCIIOT

+: KUCIIOTaMU

I:
S: JlomomauTe
CroxHbIe 2(DHUPHI TEJUTION036I TTOMYYAI0T peakiuel STepuPuKamuii ¢ KUCTOTaMu, ### u
XJOPAHTUAPUIAMU KUCIIOT
+: aHTUApUIaMHU
V1: APYI'ME HPUPOJHBIE INVIEHKOOBPA3OBATEJIN
I:
S: JlomomauTe
PaG6oH — 3TO IeCTPYKTUPOBAHHBINA #H#H#

+: Kaydyk
I:
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S: JlomoHuTE

Amnmekc — aTo ##H#

+: HUKJIOKay4yK

+: HUKJIMYECKUMN KaydyK

I:

S: onoyHUTE

KazeunH 1o cTpoeHuto U coOCTaBy MpEJCTaBIIsAeT COOON CI0KHBIN OCIIOK Kitacca ###
+:pochopomnporenion

I:

S: JlomomauTe

JKvBOTHBIN KIIeH B Ka4eCcTBE IIICHKOOOPA30BaTENs COACPKUT HHH.
+: KOJUIareH

I:

S: NonoytHUTE

butyMbI1 OBIBaIOT IPUPOIHBIC U #iH

+! CHHTETUYECKUE

I:

S: NonoyHUTE

buTyMbI OBIBAaIOT CHHTETHYECKUE U #HH
+:IpUPOJHBIE

V1: CAHTETUYECKHUE IIVIEHKOOBPA3OBATEJIN

I:

S: JlomomauTe

CMomna pacTUTEIBHOTO WIH )KUBOTHOT'O ITPOUCXOXKIEHUS Ha3bIBaeTCs H#H#.

+: IpUPOIHON.

I:

S: JlomomauTe

CMmomna, xuMHuecKas CTpyKTypa KOTOPOH BKJIIOYaeT B ce0s MPUPOAHBIN MaTepuall, YaCTUYHO
BUJIOM3MEHEHHBIN B PE3YJIbTATE COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI HA3bIBACTCS #H#.
+: MOAMPUIIMPOBAHHON

I:

S: JlomomauTe

Cwmorna, nomydaemast B pe3yJIbTaTe KOHTPOJIMPYEMBIX XUMUYECKHX PEAKIUHN TOJIMMEPU3aLUH,
MOJUTIPUCOEAMHEHUS WM MTOJIMKOHICHCAIIMA MEX/Ty peareHTaMu, KOTOpbIe caMu 1o cebe He
00J1a1a10T XapaKTEPUCTUKAMU CMOJT Ha3bIBACTCS ##H

+: CHHTETHYECKOU

I:

S: BeiOepuTe nmpaBUIIbHBIN OTBET

CMona pacTUTEIBHOIO WIH JKUBOTHOT'O IIPOUCXOXKIEHUS HA3bIBACTCSL.
+: npupoaHOU

-: MOJIU(UIIPOBAHHOM

- CHHTETHYECKOMI

V1: AIKHJHBIE CMOJIbI
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L:

S: JlomomauTe

[TomuMepsl WA OJIMTOMEPBI, COJICPIKAIINE B OCHOBHOH IETTH MaKPOMOJIEKYJIbI IIOBTOPSFOIIHAECS
rpymibl —C(0)O, Ha3bIBaIOTCS

+: monudpupamu

I:

S: JlomonauTe

[TomuMepsl WK OJIMTOMEPBI, COJEPIKAIINE B OCHOBHOH 1T MaKPOMOJIEKYJIBI IIOBTOPSFOIIHAECS
rpymsl —C(0)0, Ha3biBatoTCs ### nonuddupamu

+: CIIOKHBIMH

I:

S: HonosiHuTe

AJIKHTHBIE CMOJIBI OTHOCATCS K KJIaccy #H#
+: monuaupoB

I:

S: BeiOepute npaBUIIbHBIN OTBET

Onurosdups! (moan3¢upsl), MOAUPHUIUPOBAHHBIE PACTUTEIBHBIMUA MacilaMH, Ha3bIBAIOTCA:
-:rnudraneBbie

+:aJIKUIHBIC

-:TIeHTadTaIeBbIC

-:3M0KCUHBIMU

V1: ®EHOJIOAJIBAEI' N1 bI

I:

S: HazoBure coenuHeHne
OH

+: penon

I:

S: HaszoBure coenuHeHne

HO OH

+: pe3opHuH

I

S: HazoBute coenuHeHnEe
OH

OH

+: MIUPOKATEXUH

V1: AMMHOAJIBJAEI'H/bI



I:
S: Ha3zoBute coenunenue

0
1
H,N"~ NH,

+: MOYCBHHA

I:
S: HazoBure coenuHeHne

)N\Hz
3
N)\N/)\NHQ

H,

+: MeJIaMUH

I
S: CoennHeHne Ha3LIBACTCH:

i

o
Ho,N~~ “NH,

+: MOYEBHHA

V1: SIIOKCUJIHBIE OJIMT'OMEPBI

I:

S: BeiOepute npaBUIIbHBIN OTBET

CMmonbl, cozpepKalue B CBOEM COCTAaBE MNIMIAIUIOBBIE TPYIIIBI, HA3bIBAIOTCH:
-:TnudraneBbie

-:aJIKUIHbIE

-:-neHTadraaeBble

+:3IOKCHIHBIMU

I:
S: BeiOepuTe nmpaBUIIbHBIN OTBET
N 7~
CMmonbl, copep:kaliue B CBOEM COCTaBE I TPYIIIbI N7 , Ha3bIBAIOTCA:
-:TnudraneBbie
-:aJIKU]IHbIE
-:neHTadraaeBbie

+:AIIOKCUIHBIMU
V1: TIOJINYPETAHBI
I:

S: I'eteporienHbIe MOTUMEPHI, COJIEPIKAIINE B OCHOBHOM 11emn moBTopsitoruecs rpynmnsl —NH-CO-

HAa3BIBAIOTCS ##H#H

+: OJIMypeTaHaMU

I:

S: CoenyHeHne Ha3LEIBACTC:
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NCO
+: 2,4-ToNyWJIeHAMU30LaHaT
I:

S: CoenyHeHue Ha3BIBACTC:
CHs

+: 2,6-TONyUJICeHIUU301IMaHAT

Memoouueckue pekomenoayuu Kk mecmupo8aHuio

TecTel — 3TO BOIIPOCHI WM 3aJaHus, IIPEAYCMATPUBAIOIINE KOHKPETHBIA, KPaTKUH, YETKUI OTBET HA
MMEIOLINECS ITATIOHBI OTBETOB.

[Tpu camocTOATENLHON OATOTOBKE K TECTUPOBAHHIO 00ydaronieMycst HEOOXOAUMO:

1. ToToBsCh K TECTHPOBAaHUIO, MpPOpadoTaTh WHGOPMALMOHHBIA MaTepuan IO JUCLMIUIMHE,
MOJIyYUTh KOHCYJIbTALMIO MPENO0IaBaTENsl 10 BONPOCY BbIOOpa yueOHON IUTEpaTyphl;

2. BbIsiCHUTH BCce YCIIOBHUSI TECTUPOBAHUS 3apaHee: CKOJIBKO TECTOB OYyIeT MPEeAokKEeHO; CKOJIBKO
BPEMEHHU OTBOJMTCS Ha TECTUPOBAHUE; KAKOBA CUCTEMA OLICHKH PE3yJIbTaTOB U T.[I.

3. Ilpu pabore ¢ TecTtamH, HEOOXOJUMO BHHMMATENBHO M JO KOHIA MpPOYMUTATh BONPOC H
npejyiaraéMbple BapuaHThl OTBETOB. BbIOpaTh mHpaBHiIbHBIE (MX MOXET ObITh Heckojbko). Ha
OT/JEJIbHOM JIUCTKE OTBETOB BhIMMCATh LU(PY BOMpoca U OYKBbI, COOTBETCTBYIOILINE MTPABUIBLHBIM
OTBETaM;

4. B npouecce perieHust KeaaTeIbHO MPUMEHATh HECKOJIBKO MOJXO0J0B B PELIEHUU 3aJaHusl. DTO
MO3BOJISIET MAaKCHUMalbHO T'MOKO ONEpUpOBaTh METOJAMH pELIeHHs, HaxXOoAs KaxIbli pa3
ONTUMAaJIbHBIM BapHUAHT;

5. Ecnm BeTpeTuiics TpyIHBIN BOIIPOC, HE CIEAYET TPATUTh MHOT'O BPEMEHH Ha HETO, JIyYIlle IEPEUTH
K IpPYTUM TECTaM U BEPHYThCA K TPYJHOMY BOIIPOCY B KOHIIE.

6. O0s13aTENBHO CIelyeT OCTaBUTh BPEMs JIsl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUUECKUX
OIINOOK.

Kpumepuu OYCHUBAHUA NO MeCmoeBbiMm 3a0aHUAM

IIpenen AIUTENBLHOCTH KOHTPOJIS 30 MuH
[IpennaraemMoe KOTUYECTBO 3aJaHHI U3 OJHOTO 30 TeCTOBBIX 3aJaHUN
KOHTPOJIMPYEMOTO TIOIpa3esia
Kputepuu oneHkn % BEPHO BBIMOJTHEHHBIX TECTOBBIX 3aJIaHUH
«4 Gannay, ecnu 76-100
«3 Oamnay, ecnu 51-75
«2 Gamnay, eciau 26-50
«1 Gamny, ecnu 11-25
«0 OamnoBy, eciu 0-10

5.2.3. Oyenounvle mamepuanvl 015 nposedeHus 1a60pamopusix pabom no oucyuniure TexHonozust
NIEHKO0OPA3VIOWUX NOJUMEPHBIX MAMepuUanosy (Konmpoaupyemoie komnemenyuu I1K-17)
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Omnpenenenre KUCIOTHOTO YKCIA U YUCIIa OMBUICHUS
Onpenenenue HOIHOTO YUCIa

Omnpenenenue 6pOMHOTO YUCIIa

Onpenenenre KUCIOPOIHOTO YUCIIA

Onpenenenue coJiepxKaHus NepeKucen

[TosydyeHune CIuIaBIE€HHBIX CUKKATHBOB

[TonydeHue m1aBIeHbIX Pe3MHATOB

[Tonmy4yeHnue nIaBICHBIX JIMHOJIEATOB U HA(TEHATOB
[TonydeHnue ocaxACHHBIX CUKKaTUBOB

WA bW =

BrimonHeHno0 paboThl IPEIIIECTBYET YCTHBIA OMPOC TEOpHUH paboThl U coOeceI0BaHUE T10
METOJIMKE €€ MPOBEICHUS, MPUHIMIY padoThl JaOOPATOPHON YCTAHOBKM M BXOJSIIMX B HEe
pruOOpPOB U YCTPOICTB.

Brimonuss mabopatopHyto paboTy, CTYACHT JIOJDKEH 3allicaTh B JKYpHAN €e IeNib, COJICPIKAHHE
OTIBITOB, HAOJIFOJICHUS B XOJI¢ UX MPOBEJACHUS 1 BBIBOABL. Tam, riae 3To He0OX0MMO, 3aITUChIBAIOTCS
YpaBHEHUS MTPOUCXOISIINX PEAKIIHA, JCIAIOTCS PACYETHI TIOJAHHBIM, TTOJYYSHHBIM B XOJIC OITBITA.

PabGoras B nabopatopuu, HEOOXOAUMO COOJIOMATh TpaBUIa TEXHUKH O€30MacHOCTH,
MIPOBOJIMTH OIBITHI B TOYHOM COOTBETCTBHH C MIX ONUCAHUEM, IPUBEJACHHOM B TEKCTE METOAMICCKHUX
YKa3aHUH.

[Tocre BbIMOMHEHUST PabOTHI CTYIEHTHI COCTABIISIIOT OTYET MO JlabopaTtopHoW paboTe,
00s3aTeNbHO BKJIIOYAIOIINN pa3iel, T aHaTU3UPYIOTCS U OOBICHSIOTCS IOJTyUYEHHBIE PE3yIbTaThl.

Hrtorom paboThI SBISECTCS 3alIWTa TMOJYYSCHHBIX B HEH pe3ysIbTaTOB, 3alIMTa MPOBOIAUTCS
YCTHO WU MHUCHMEHHO, HO 0053aTelbHO MHAWBUIYyadbHO. OTuUeThl MO JIabopaTOpHBIM paboTam
COCTaBIISIOTCS KXKIBIM CTYJCHTOM, TIOCTIE 3AIIUTHI CIAIOTCS MIPETOAaBaTeIIIo.

5.3. Ouenounvie mamepuansvt 014 RPOMENHCYMOYHOU amMmecmayuu

Llenvio npomesicymounvix ammecmayuii 1O JACLUUIUIMHE SBIISETCS OLIEHKAa KayeCcTBa OCBOCHHUS
JUCIUIUINHBI 00YYarOIIUMHUCS.

[TpomexyTouHas arTecTanusi NpeaHa3HauyeHa JUIsi OOBEKTUBHOIO MOATBEPKICHUS U OLCHUBAHUS
JIOCTUTHYTBIX PE3yIbTaTOB 00yUEHHUs MOCIE 3aBEPIIECHUS U3yUeHUs JUCIUITUHBL. OCyliecTBiseTcs
B KOHIIE CEMECTpa U MPEJCTaBIAET COOOM UTOTOBYIO OLIEHKY 3HaHMH 1Mo aucuuiuinHe «7Texnonocus
NIEHKO0ODA3YIOWUX NOTUMEPHBIX MAMEPUALO8» B BUJIE IPOBEACHNUS 3aUeTa.

[TpomexyTouHas aTTecTalus MOXKET NMPOBOJIUTHCS B YCTHOM, MMCbMEHHON Qopme, U B popme
TecTupoBaHus. Ha mpoMexyTouHyro aTTecTanuo orBoaurcs a0 30 6amios.

5.3.1. Bonpocwer k sk3ameHny no oucyuniume «IlexHonozusi niéHKOOOPA3VIOWUX NOIUMEDPHLIX
Mmamepuanogy (konmpoaupyemvle komnemenyuu I1K-17)

1. OcHOBHBIE NOHSATHS W TEPMHHBI JIAKOKPACOYHOW TeXHOJIOTHU. COCTaB JIAKOKPAaCOUHBIX
MaTepuasoB.

2. Cunretnueckue IIeHKooOpazoBaTenu. Ilomu- u omurosdupsl. HemomuduuumpoBaHHble
HACBILICHHBIE OJTUTOA(UPBI.

3. OcHOBHBIE TUIBI TUIEHKOOOPA3YIOIIUX CHCTEM. PacTBOpHI MIEHKOOOPa3yIOUIMX CHUCTEM B
OpPraHUYECKUX PACTBOPUTEIISIX.

4. MonudunupoBaHHbIe 0JUTO3PUPHI (ATKUIBI). XUMUUECKHE OCHOBBI CHHTE3a JIKHJIOB.

5. OCHOBHEIC THUIIBI HHCHKOO6p8.3y}OH_II/IX cucteM. BojgHbie AUCTICPCHUU  TTOJIMMCEPOB.

Opranoaucrepcuu moJIMMEPOB.
6. CocTtaB 1 CBOHCTBa alKUA0B. MoIU(UIIMPOBAHHBIE AJIKH/IBI.
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10.

11
12

17

22.
23.

24.
25.
26.

27.
28.
29.
30.
31.
32.

33.
34.

OcHOBHBIE THIBI TUIGHKOOOPA3yIOMIMX CHCTEM. ADpPOAMCIEPCHBIE IUIEHKOOOpAa3yIOIIHe
cucteMbl. CUCTEMBI O€3 pacTBOPHUTEIICH.

CBoiicTBa 1 MPUMCHCHUC AJIKUAHBIX JIAKOKPACOYHBIX MAaTCPUAJIOB.

[TnenkooOpa3zoBaTeny Ha OCHOBE Macell. PacturenbHbie macna. [Tomydenue, coctaB, OUMCTKA,
duznyecKre CBOMCTBA U KiIaccuPHUKaIus.

Henaceimennbie  onmurodgupbl. Onauroddupsl, oTBepxkaaembie Y®- U pagualiOHHBIM
00JTy4eHHUEM.

. Cukkatusbl. CriocoObI MOJTy4€HHs] CUKKaTHBOB

. @enonoanpaeruabl. HemoauduuupoBanubie peHoN0anbAeTHaAbl (HOBOIAKH, PE30JIbI)
13.
14.
15.
16.
. ITpupoausie cmonbl. Kinaccudukanus mpupoHbIX CMOJ.
18.
19.
20.
21.

Cukkartusbl. Knaccuukanus 1 MexaHu3M AeHCTBUS CUKKaTHBOB.

®enonoanpaeruabl. MoauduurpoBaHHbe (EHOIOATBACTHIBL.

Jlakokpaco4Hble MaTepUallbl HA OCHOBE PAaCTUTEIbHBIX Macel. Oaudbl. MacisHble JIakH.
JIakoKpaco4HbIe MaTepualibl Ha OCHOBE (PEHOJI0ATBICTUAHBIX IUIEHKOOOpa3oBaTeeil.

AMHHOANBIETUIBL. (MOYEBUHO- MEIAMUHO(POPMAITBICTH/IbI)

Kanudonb u npoaykTsl ee nepepaboTku

CBolicTBa U NPUMEHEHNE AMHUHOAJIBJIETU]IOB

[TpupoaHble MIEHKO0Opa3yIoLIMe CMOJIbl PACTUTENILHOTO TPOUCXOKICHUS: KOMAJIbI, SIHTAPb,
nieJuIaK, JaMMapa, CaHaapak.

[Tonmmyperansl. JlakokpacouHble MaTE€pHAIIbl HA OCHOBE IOJIUNYPETAHOB.
[InenkooOpa3oBaTenn Ha OCHOBE MPOM3BOIHBIX LEJUTIOI03bI. DU3NYECKHUE W XUMUYECKHE
CBOMCTBA LIEJUIIOJIO3BI.

[Honnamupel. [lomyuenue, cpoiicTa. [lonramuibl B KauecTBE MIIEHKOOOpa30BaTENEH.
XUMHUUYECKUE OCHOBBI MTOJTyYeHHsI 3(DUPOB LEIUIIOTIO03bI.

Kpemuuiiopranndeckue Mnoaumepsl U OJuroMepsl. JIakOKkpacouHble MaTepHalbl HA OCHOBE
KPEMHHUMOPraHMYECKUX BEILIECTB.

Jlakokpaco4Hble MaTepraibl HA OCHOBE MPOU3BOIHBIX LIEIIIIOIO3bI.

OnokcuHble onuroMepsl. OTBEpACHNE SNOKCUAHBIX OJINTOMEPOB.

Kayuyk. [Ipon3BoHbIe KaydyKa Kak IUIEHKOOOpPa30BaTEIH.

Jlakokpaco4Hble MaTepuabl Ha OCHOBE SIOKCUIHBIX OJINTOMEPOB.

[Ipuponansie OeaKoBbIE BELIECTBa KaK IIIEHKOOOPA30BaTEIH.

[lonuBuHUIAneTaT M OPOAYKTHI €ro  IOJIMMEPAHAJIOTMYHBIX  IPEBpAIlCHU  Kak
IJIEHKOOOpa30BaTeM B JAKOKPACOYHON MPOMBIIIIEHHOCTH.

butymel. CoctaB 6uTyMOB. BUTyMBbI Kak MiI€HKOOOpa30BaTEINH.

[lonnakpunarel Kak MJI€HKOOOpa3oBaTenu. TepMoIUIacTUYHBIE U TEPMOPEAKTHBHbBIE
noJIMaKpWIIAThL. [loInakpuIoOHUTPHIL.

Memoouueckue pekomenoayuu:
Pe3ynbTarel mpoMeKyTOUHON aTTecTauy 0OyJarolpXxcsl OIEHUBAIOTCS B JanbHeimeM o 100-

Oa/UTLHOM IIIKaJIe B COOTBETCTBUH ¢ bayumbHOo-peiiTuHroBoi cructeMoid. CorjacHO JaHHOM CHUCTeMe Ha
sK3aMeH oTBoauTCs 10 30 GaoB.

Pe3y.]'IBTaTBI OK3aMCHa — IMPOMEKYTOYHAA aTTeCTalud — OICHUBAIOTCA II0 IPHUHIOHUITY II0

‘leTLIpeX6aJ'ILHOﬁ CUCTEMC: «HCYIOBJICTBOPUTCIIBHO», «YAOBJIICTBOPUTCIIBHO», «XOPOLIO», «OTIIMYHO» U
TMOJIOKHUTEIIbHAA OLICHKA 3aHOCUTCS B 3a4YCTHYHO KHHXKKY.

OI_ICHKa «OTJIMYHO» CTABUTCA CCJIM: OTBCTHI HA NOCTABJICHHBIC BOIIPOCHI B OuIIeTe U3/IararoTcs

JIOTUYHO, TIOCJIEIOBATEIbHO M HE TPeOYyIOT AOMOIHUTENBHBIX MOsICHeHHH. Jlenmarorcsi 000CHOBaHHbIE
BBIBO/IBL.

OtneHka 5 («OTJIMYHO») CTABUTCA CTYAECHTaM, KOTOPBIE IIPH OTBETE:
O0OHApY)KMBAIOT BCECTOPOHHEE CUCTEMATHYECKOE M TITYOOKOE 3HAHUE IIPOTPAMMHOTO MaTepHraa;
JIEMOHCTPUPYIOT 3HAaHHE COBPEMEHHOM y4eOHON U HAYyYHOMU JIUTEPATYPHI;
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e  CIOCOOHBI TBOPYECKH MPUMEHSTH 3HAHNE TEOPHHU K PEILICHUIO PO(EeCCHOHATIBHBIX 33/1a4;

e  BIIAJICIOT NOHATUMHBIM aNIapaToOM;

e JIEMOHCTPHUPYIOT CHOCOOHOCTh K aHAJIN3y M COMOCTABICHUIO PA3JIMYHBIX MOAXO/OB K PEIICHUIO

3as1BJICHHOM B OMJIETE MTPOOJICMATHKH.

OleHka «XOpOIIO» CTAaBHUTCS, €CITM OTBEThl HA IIOCTaBJCHHBIE BOMPOCHI  W3JIAraroTCs
CHCTEMATU3UPOBAHO U IOCIIEIOBATeNbHO. Martepuain u3araercst yBepeHHo. JleMOoHCTpUpyeTcs yMeHHe
AQHAIIM3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJBI HOCAT apryMEHTHUPOBAHHBIA M JIOKa3aTEbHbINA
XapaxTep.

Onenka 4 («X0pomo») CTaBUTCS CTYJEHTaM, KOTOpBIE IIPU OTBETE:

e 0OHapyXUBaIOT TBEP/OE 3HAHUE POrPAMMHOI0 MaTepHaa;

e YCBOWJIM OCHOBHYIO M Han0oJiee 3HaUMMYIO JONOJHUTEIBHYIO IUTEPaTypy;

e  CHOCOOHBI IPUMEHSATh 3HAHUE TEOPUH K PEIICHHIO 3a/1a4 IPO(PECCHOHATIBHOIO XapaKTepa,

e JIOICKAIOT OTJENIbHBIC TIOTPEIIHOCTH M HETOYHOCTH IIPHU OTBETE.

OneHka  «ylOBJIETBOPUTENIBHO»  CTAaBUTCS,  €CIM  JIOYCKAlOTCsl ~ HapylleHUs B
MIOCJIEIOBATEIFHOCTH M3JIOKEHUS. JIeMOHCTPHUPYIOTCSl TIOBEPXHOCTHBIE 3HAHUS Bompoca. Mmerorcs
3aTpyIHEHUs ¢ BBIBOAAMHU. J{OMyCKatOTCs HapyIIEHUsI HOPM JIUTEPATypHOH pedH.

OreHKa «yIOBIETBOPUTEIHHOY MPEATIONIATaeT OTBET TOJIBKO B PAMKaX JICKIIMOHHOTO Kypca.
Kak npaBuiio, Takoil 0TBET KpaToK, IPUBOAUMBIE (POPMYIUPOBKHU SBISIOTCS HEIOCTATOYHO YETKUMH,
B OTBETaxX JOMYCKAIOTCS HETOYHOCTH. lloJoXHTenbHAs OIEHKa MOXKET OBITh IOCTaBJIEHA TPHU
YCIOBUM TOHMMAHHUSl CTYJEHTOM CYIIHOCTH OCHOBHBIX KaTeropuil IO paccMaTpuBaeMOMY H
JIOTIOJTHUTEILHBIM BOIIPOCAM.

Onenka 3 («y/10BJ1eTBOPUTEJIbHO0)») CTABUTCS CTY€HTaM, KOTOpbIE IIPU OTBETE:

e B OCHOBHOM 3HAIOT MPOTPAMMHBIA Marepuan B 00bEMe, HEOOXOIMMOM JUIs MPEACTOSIICH

paboTsl o mpodeccuu;

e B IIEJIOM YCBOWJIN OCHOBHYIO JIUTEPATYpY;

® JIOITyCKAIOT CYNIECTBEHHBIE MIOIPEITHOCTH B OTBETE HA BOMPOCHI 9K3aMEHAIMOHHOTO OHIIeTa.

OneHka  «HEYTOBIETBOPUTEIBHO»  CTABUTCS, €CIM  MaTepuall  HM3JIaraercs
HEMOoCJIeI0BaTeIbHO, COMBYMBO, HE MpPEJICTaBIIAET OMNpEeAETeHHON cucteMbl 3HaHWM. Kmerorcs
3aMeTHBIC HAPYIICHUS HOPM JIUTEPATypHOU PEUH.

OrneHka «HEYAOBJIETBOPUTENIBHO» MPEAINOJIAaraeT, YTo CTYJAEHT He pa3o0palicsi ¢ OCHOBHBIMU
BOMIPOCAMHU HM3YYCHHBIX B Tporecce OOy4eHHsS KypCcOB, HE NMOHHMMAET CYITHOCTH IIPOILIECCOB W
SBJICHUH, HE MOXET OTBETUTh Ha MpocThle. OllEHKa «HEyIOBIETBOPUTEIBHO» CTABUTCS TaKKe
CTYACHTY, CHHCABIIEMY OTBETHI Ha BONPOCH M YHUTAIOIIEMY OTH OTBETHl JK3aMEHATOpy, HE
OTPBIBAsICh OT TEKCTA, @ IPOCh0a OOBACHUTH WIN YTOYHUTh IPOYUTAHHBIA TAKUM 00pa3oM MaTepuall
IO CYILIECTBY OCTaeTcsi 0e3 OTBeTa.

Onenka 2 («<HeyA0BJIeTBOPUTEIbHO)») CTABUTCS CTYJCHTaM, KOTOpbIE IIPU OTBETE:

e 00OHAPYXMBAIOT 3HAYMTEILHBIC TIPOOEITBI B 3HAHUSAX OCHOBHOTO IIPOTPAMMHOTO MaTepHaa;

e JIONYCKAIOT NPUHIUIHAIbHBIE OMIMOKU B OTBETE Ha BOIPOCHI 9K3aMEHAIMOHHOTO OUJIETa;

e JIEMOHCTPHPYIOT HE3HAHHE TEOPHH U MPAKTHKH IICUXOJIOTHH.

OrneHKH 0OBSABISIOTCS B ACHD POBEICHUS SK3aMEHa.

5.4. Kommponv Kxypcosvix pabom (npoekmog) no oucyuniure TexHono2us HNIEHKOOODA3YIOWUX
NOUMEPHBIX Mamepuanosy (konmponupyemvle komnemenyuu IIK-17) — ne npedycmompena
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6. METOAUWYECKHUE MATEPUAJIBIL, ONIPEJEAIOIIHUE ITPOLELY PbI
OIEHUBAHUA 3HAHUU, YMEHHUU, HABBIKOB U (MJIN) OIIBITA

JAEATEJIBHOCTHU

Tabnuya 7. Pe3ynbmamol 0c80eHUs Y4eOHOU OUCYUNTUHDBL, NOONedNCayue NPOsepKe

PesynbTarsl o0yuenus

OCHOBHBIC ITOKa3aTCIIN OLICHKHU

Bube! orieHOUYHOTO

(KOMIIETEHITNN ) pe3yIbTaTOB OOYUCHHSI Marepuaia
I'oToBHOCTB IPOBOAUTD | 3HaHUe METOJO0B ONTHUMH3ALUU XUMUKO- | OneHOYHbIE
CTaHJIapTHbHIE U | TEXHOJIOTHYECKUX MIPOLIECCOB C | MaTepuanbl i
cepTH(HUKAIIMOHHbIE NPUMEHEHHEM  SMIIMPUYECKUX  W/WIM | yCTHOTO OMpoca
HCTIBITAHUS MaTepHaIoB, | PU3HMKO-XUMHUECKHX moaenel; | (pazmen 5.1.1, Nel-
15631 (S 5071 U | OCHOBHBIX  HIPHUHLMIIOB  OpraHusanuu | 42).
TEXHOJIOTHYECKHUX XUMHYECKOT0 MIPOM3BO/ICTBA, ero | OueHouHble
npoueccos (I1K-17) HUEpapXUUeCKOM  CTPYKTYpPbl, METOJIbl | MaTepuabl JJs

OLIeHKH 3((EKTUBHOCTH MPOU3BOACTBA; | BHIOJIHEHUS

3aKOHOMEPHOCTEMN XUMHYECKHX | pedepaToB -JOKIaT0B

MPOIECCOB; (pazmen 5.1.2, Nel-

ABTOMATHUYECKOTO YIpaBJICHUS B | 10).

XUMHYECKOH MPOMBIIIIEHHOCTH; METOJI0B | O1leHOYHbIe

U CpEICTB JUAarHOCTUKM W KOHTPOJIS | MaTepuabl JJs

OCHOBHBIX TEXHOJIOTUYECKHX | KOJUIOKBHYMa

rapaMeTpoB; (pazmen 5.2.1, Nel-

Ymenue paccuuThiBaTh mapaMeTpel U | 25).

BBIOMpATh anmaparypy s KOHKpeTHoro | OneHouyHble

XUMHUKOTEXHOJIOTUYECKOTO npoluecca; | MaTepuabl s

paccunThIBaTh OCHOBHBIE | IPOBEICHUS

XapaKTEPUCTUKA XUMHUECKOTO Mpollecca, | TECTUPOBAHMS

BBIOMPATh PAIIMOHATIBHYIO CXEMY (pazmen 5.2.2).

IIPOM3BOJICTBA  3aJaHHOrO  MNpOAYyKTa, | OneHouHbIe
OLICHUBATh TEXHOJIOTMUYECKYIO | MaTepHaIbl IS

3¢ HEKTUBHOCTD IIPOM3BO/ICTBA; | IPOMEKYTOUHOU

MIPOM3BOJIUTh BHIOOp THUMA peakTopa M | arrectauuu (paszaen

MPOU3BOJUTH pacueT TexHonorunueckux | 5.3, 1-80).

rapaMeTpoB JUIsl 33JaHHOTO IpoIiecca; OneHouHble

Bnaoenue  mnpumemamu — neWCTBUH B | MaTepHalb IS

ABApUMHBIX U YPE3BBIYANHBIX CUTYALHSIX, | IPOMEKYTOUHOU

OKa3aHus nepBoi IIOMOUIM | aTTecTauuu  (pasznen

MOCTPa/IaBIINM; MeToaamu onpenenenus | 5.4, 1-30).

ONTUMAJIbHBIX u palMoOHAIbHBIX

TEXHOJOTHYECKUX  pPEXHMOB  pabOThI

000pyI0BaHUS; MeToJAaMH1

MaTeMaTH4eCKOn CTaTUCTUKH e

00pabOTKH pe3ylIbTaTOB AaKTHBHBIX U

MACCUBHBIX 3KCIEPUMEHTOB, IaKeTaMHu

MIPUKJIATHBIX nporpamm JUTSt

MOJIETTUPOBAHUS XHUMHUKO-

TEXHOJOTMYECKHUX IIPOLECCOB; METOAAMMU

aHanmn3a s dexTuBHOCTH paboThl

XUMHUYECKHX TPOU3BOACTB;  METOJAaMH

pacdy€rta H aHajin3a  IpouecCCcoOB B
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XHUMHUYCCKUX peaKTopax, METOJaMH
YIIPpaBJICHHUA XUMHUKO-TCXHOJIOTMUYCCKUMU
CUCTEMAaMH W MCTOAaMU PETYINPOBAHHUA
XUMHKO-TCXHOJOTHYCCKUX ITPOLICCCOB

Takum 006pa3om, BEITOJIHEHNE TUTIOBBIX 33JaHUH, PEACTABICHHBIX B pasnueie 5 «OneHouHbIe
MaTepuaibl JUIsl TEKYIIEro U PYOSKHOTO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOYHON aTTECTAIIHI)
MO3BOJIUT O0ECTICUYHTD:

- TOTOBHOCTh NPOBOJUTH CTaHAAPTHBIE U CEPTU(PHUKAIMOHHBIC HCIBITAHUS MaTepUalOB,
u3enui u Texnojornyeckux npoueccon (I[1K-17)

7. YYEBHO-METOJIHWYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJISA)

7.1 OcHosnas tumepamypa

1. Kysun H.I'., Koexuna A.Jl., Kopones WN.B., MaumuskoBckuit JI.H. Xumust u TexHomorus
ieHKooOpasyronux Bemect. Yuebnoe nocodue. CI16:CIIGITU (TY), 2011. - 76 c.

2. Kysun H.I'., Koexwuna A.Jl., Koponres W.B., Manuakosckuit JI.LH. Cunrernueckue
wieHkooOpasoBarenu. YueoHoe nocodbue. CII6:CII6I'TU (TY), 2011. — 116 c.

3. OOmas XuMHYECKas TEXHOJOTHS M CHUCTEMA YIPABICHUS XHUMUKO-TEXHOJIOTHYECKUMHU
npoueccamu. JJaboparopusiii npaktukym. butokos B.T. u np. — Hanpuuk: Ka6. bank.yn-t, 2013. —
75 c.

4. Cyrarun, B.M. O06mas xumMudeckas TEXHOJIOTHUS TTOTMMEPOB [ DNEKTPOHHBIN pecypc] : yueOHoe
nocobue / B.M. Cytarun, A.A. JIsankoB. — Dnektpod. nan. — Cankr-Iletepoypr : Jlans, 2019. —
208 c. — Pexxum moctyna: https://e.lanbook.com/book/112048

5. TI'puropweB, E.W. IlpakTukym mo oOmiel XHUMHYECKOW TEXHOJIOTHMH IOJIUMEPOB: YacTh |
[DnexTpoHHBIH pecypce] : yueOHoe mocobue / E.W. I'puropres, E.H. Uepesora, C.P. EropoBa. —
Onektpon. naH. — Kazams : KHUTY, 2011. — 136 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/73371.

6. Ycauepa, T.C. O0mas xumMuueckasi TEXHOJIOTHS MTOJIMMEPOB [DIIEKTPOHHBIN pecypc] : yueOHoe
nocobue / T.C. YcaueBa. — DnekTpoH. naH. — MBanoso : UTXTY, 2012. — 238 c¢. — Pexum
noctyma: https://e.lanbook.com/book/4535.

7. Kysunenona, O.H. O0miast xumudeckasi TEXHOJIOTHS MOJIUMEPOB [ DNEKTPOHHBIHN pecypc] : yuebHoe
nocobue / O.H. Ky3nenona, C.}O. Codpruna. — Dnexrpon. gan. — Kazans : KHUTY, 2010. — 138
c. — Pexxum poctyma: https://e.lanbook.com/book/13298

7.2. Jlononnumenvuasn aumepamypa:

1. CagenpsnoB, B. I1. O6mas xumuueckast TexHosorust mosmmepos / B. T1. CaBenbsiHoB. — M..:
Axanemknwmra, 2007. — 336 ¢

2.  Kperkanosckuii, B. K. Texnomorumdeckue cBoiicTBa moiauMepHbIX MarepuaioB / B. K.
Kpeokanosckuit [u ap.]. — CII6.: TIpodeccus, 2007. — 240 c.: um.

3.  Kpsokanosckuii, B. K. [Ipon3BoacTBO M3enuii M3 MOJMMEPHBIX MaTepUAIOB: yue0. mocooue
/ B. K. KpsokanoBckuit [u ap.]. — CII6.: [Ipodeccus, 2004. — 464 c.: u.

4. Makapos, B. I'. IIpombinuiennsie Tepmoractel: cnpaBouHuk / B. I'. Makapos, B. K.
Konrtenapmycos. — M.: AHO «M3narensctBo «Xumus», «M3narenscrBo «Komocey, 2003. — 208
C.: WL

5. IMaxapenko, B. A. ITnmactmaccsl B ctpoutensctse / B. A. ITaxapenko, B. B. ITaxapenko, P. A.
SAxosnesa — CII6.: [Tpodeccus, 2010. — 350 c.: u.
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1.

12.

13.

14.

15.
16.

17.

18.

Yunnoy6u, 1. A. IMonmumepHsie TpyOs! u TpyOonpoBoasl. CripaBounuk //1. A. Yunnoyowu, P.
Homx Byncon, P. CyBepmdna; mep ¢ anra. mox pen. B.B. Kospurun. — CII6.: L[OII
«[Ipodeccus», 2010. — 488 c.: ., Tabm., cx.

[Tonoga, I'. C. Ananu3 nonumepuzannoHHbix miactmace / I'. C. TTomosa [u ap.]. — JI.: Xumus,
1988. — 304 c.: mi. Hukonaes A.®D. TexHoisorus miactuaeckux mMace. — JI. «Xumusa», - 1977,
368 c.

Munjnun C.C. TexHonorus Npon3BoO/ICTBA MOJIUMEPOB U MIIACTUYECKUX MACC Ha MX OCHOBE. —
JI. «Xumus» - 1973, 352c.

Texnonorus mactuueckux Mace. [lox pea. B.B.Kopmaxka. — M. «Xumus», 1985, 606c.
Hukonaer A.®D. CuHTeTHYECKHE MOJIMMEPHI U IJIACTUYECKUE MacChl HA UX ocHoBe. — M. JL.
«Xumusy», 1966r.

CrnpaBOYHUK 110 IJIacTUYEeCKUM Maccam. M3a. 2-e nep. gon. T.1 moxa pen. B.M. KaraeBa u np.
— M. «Xumusa», 1978, 568c.

Kannenscon M.IO., bamaeBa I'.A. Ilmactudyeckue Macchl, CBOHMCTBAa M NPUMEHECHHUE.
CnpaBouHnuk u3a. 3-e, nepepad. — JI. «Xumusy, 1978, 384c.

Kaunenscon M.YO., banaesa I'.A. IlonumepHbie matepuansl: CupaBouHuk. — JI.: xumus, 1985,
- 448c.

bpanpixun E.A., Hlyneruna 3.C. TexHonorus miaacTUyecKux macc (uis TeXHUKyMOB) JI.:
Xumus, 1982, 328c.

BTopuuHoe ncnosib30BaHue NOJMMEPHBIX MaTepranoB. — M.: Xumus. 1985, 192c.

Kayuyk u pe3una. Hayka u rexnonorus / mox pex. Jx. Mapka, b. Opmana, @. Difpuya; nep. ¢
aHriL. oA pexd. A. A. bepnuna, FO. JI. Mopo3sosa. — Jonronpyansiii : Uaremnexr, 2011.
TexHonorust mepepabOTKU TUTACTHYECKUX Macc. YueOHoe mocobue. // Hlesepases O.H.,
Wnbuna U.A. Y31-Bo MockoBckoro rocyaapctBeHHoro yH-1a, 2006. (www.knigafund.ru).
[lepepaborka mmactmacc. //IBapu O., D6ement ®.B., Ilep. ¢ nemeukoro. CII6: U3zn.
[Tpodeccus, 2008, -315 c.

7.3 Ilepuoouueckue uzoanus

Kypnain «lInactuaeckue maccoi»
KypHan «BbICOKOMOJIEKYISPHBIE COEAUHEHUSD)
Kypnann «XuMnueckasi IpOMBIIUIEHHOCTb CErOIHS»

7.4.  Humepnem-pecypcwi
— 1. npogheccuonanvrvie 6azbi OAHHBIX:

1. HarnuonanpHas nHdopMaIoHHO-aHAIMTHUECKast cuctema basza nanneix Science Index (PMHI)

(ycnoBus goctyma — aBropusnpanus): http://elibrary.ru

2. HarmonanbHas snektponHas oubnuoreka PI'b (ycinoBus gocTyma — ¢ 3JIeKTPOHHOTO YHTAIBHOI'O 3aia
oubmmorexku KBI'Y): https://H36.pd

—  UHQOpMAYUOHHBIE CHPABOUHBIE CUCTHEMDI.
1. CnpaBounas npaBosas cucrema «Koncymnprantlhimroc». URL: http://www. consultant.ru
2. CnpaBounas mpaBoBas cuctema «l apant». URL: http://www.garant.ru.

- UHblE UHMEPHEM-UCMOYHUKU.

Kypnan «Ilnactuueckue maccel» — http://www.barvinsky.ru/journal/

Crpowutenpabie MaTepuansl — http:/ www.rifsm.ru/

[Tomumepnsbie Matepuans! http://www.polymerbranch.com/magazine/archive.html

Xumudeckasi TpOMBIIIUIEHHOCTH — http://www.chemprom.org/

Poccwuiickuit xumuueckuit xxypHan —http://www.chem.msu.su/rus/jvho/

Polymer —http://www.sciencedirect.com/science/journal/00323861

MextyHapoiHbIH criennanu3upoBanHblil xxypHan "[lomumepsi-Jlensru" —http://www.polymers-

money.com/

[Tomumepusie Matepuainsl — http://www.polymerbranch.com/
Kypuan WEB — anpec EBpasuiickuii xumuueckuii peiHOK — http://www.chemmarket.info/
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http://plastmassy.narod.ru/index51.htm
Injection Molding Magazine — http://www.immnet.com/
http://www.immnet.com/ — http://www .kunststoffe.de/
Modern Plastics — http://www.modplas.com/
Plastics Engineers — http://www.4spe.org/
Plastverarbeiter — http://www.plastverarbeiter.de/.

7.5. Memoouueckue ykazanus no npoedeHur0 pasiuiHulX Y4eOHbIX 3aHAmull, K Kypcogomy
NPOEKMUpPOBAHUIO U OPYUM BUOAM CAMOCMOAMENLHOU PaOOmbl

VYuebnas paboTa Mo JTUCHMIUIMHE «BHOXMMHS» COCTOUT U3 KOHTAKTHOW paboThI (JIEKIUH,
IPAaKTUYECKHUE 3aHATH) U CaMOCTOSITEIbHON paboThI.

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCNEKMOM 80 8PeMsL NPOBeOeHUsL TIeKYUU

B mpouecce NEKIMOHHBIX 3aHATUH 1EIeCO00pa3HO KOHCIIEKTUPOBATh yYEOHBIH MaTepuall.
Jis  9TOro WCHOJIB3YIOTCS OOIIMEe M YTBEPAWBIIMECS B TPAKTUKE IMpaBWia, W PHUEMBI
KOHCIICKTUPOBAaHUA J'ICKIII/If/'I.

KoHcnekTnpoBaHue JIGKIIUK BEIETCS B CIICIIHATBHO OTBEICHHOM ISl TOTO TETPAIH, KOKIBIH
JIUCT KOTOpOﬁ JOJDKCH HUMCTH II0JIA, Ha KOTOPBLIX JACJIA0OTCA IIOMCTKU U3 peKOMCHILOBaHHOﬁ
JUTEPATyPhI, TOTOJHSIONINE MaTePHall IPOCITYIIaHHON JICKIIUH, a TAKXKE TOJYECPKHUBAIOIINE OCOOYIO
BAXXHOCTBb TCX WK UHBIX TCOPCTUUCCKUX MOJIOKEHU.

[enecooOpa3Ho 3anmuChIBaTh TEMY M IUIAH JICKIMI, PEKOMEHIYEMYIO JINTEPATypy K TEeMe.
3anucu pa3felioB JICKIIMH JIOJDKHBI MMETh 3aroJIOBKH, IIOJ3arOJIOBKH, KpacHbIE CTPOKHU. Jlis
BBIJICJICHUST PA3JICJIOB, BBIBOJIOB, OINPEICIICHUI, OCHOBHBIX HJIEH MOYKHO HCIIOJb30BAaTh IIBETHBIC
KapaHJamm u GroMacTepsl.

HazBanHble B NEKIIMU CCHUIKM Ha TEPBOMCTOYHUKU HAJ0 MOMETUTH Ha TOJSX, YTOOBI TpH
CaMOCTOSITEIILHON pa60Te HaWTH ¥ BICcaTh uX. B KkoHCcEkTe JAOCJIOBHO 3alIMCBIBAOTCA ONPEACIICHUA
MOHSTHI, KaTeropuii ¥ 3akoHOB. OcTanabHOE JOKHO OBITH 3aIMCAHO CBOMMHU CIIOBAMHU.

Kaxxnomy oOydaromemycss HEOOXOIMMO BBIpAOOTaTh ¥ HCIIOJB30BATH  JIOIMYCTHMBIC
COKpalleHus: HanboJiee paclpoCTPAaHEHHBIX TEPMUHOB U TIOHATHH.

Memoouyeckue pekomenoayuu no n0O20mMosKe K 1a60pamopHbIM 3aHAMUAM

CTyneHT A0JDKeH NMPUMTH Ha J1a0opaTOpHOE 3aHATHE IMOATOTOBIEHHBIM IO JTAHHOM TeMe.
Kaxnplif cTyIeHT OJDKEeH 3HATh MpaBUia MO0 TEXHUKE 0€30IMacHOCTH MpH paboTe B XUMHUYECKOU
nabopaTtopuu (M pu paboTe ¢ peakTUBaMU B JTaHHOM paboTe).

[locne  mpoBemeHuss  pabOTBI  CTYAGHT  TPEACTABIsICT  NHCbMEHHBIA  OTYET.
J1o BBINOTHEHUS 1a00PaTOPHOM PabOThl y CTY/AEHTA MIPOBEPSIIOT 3HAHUS 110 BBISIBICHUIO YPOBHS €TI0
TEOPETUYECKON MOATOTOBKH IO JAHHOW TEME.

Otuer o mpojenaHHONW paboTe CleAYeT BBHINOJHATH B TETPaau Ui JTaOOPaTOPHBIX PadoT.
ConeprkaHne oT4eTa yKa3aHO B OMTMCAHUU JJa0OpaTOPHOIl pabOoTHI.

Tabnuipl M PUCYHKH CIEAyeT BBINOJHATH KapaHAAlloM, 3allUCH — CHHUM WM YEPHBIM
I[BETOM TaCThl WJIM YEPHHJ. PHCYHKH BBIIOJTHSIOTCS B JICBOW ITOJIOBHHE JIMCTA, HAONIONCHUS H
BBIBOJIbI B NPaBOil yacTH JUCTa. YPaBHEHMs PEAKIMH 3alMCBIBAIOTCS BO BCIO CTPOKY (Iocie
HaOJI0/IEHUH U BHIBOJIOB).

3ayer (3amuTa) 1Mo JaHHOM 1abopaTopHO paboTe CTYJAEHT MOIydaeT MPU MOJT0KUTEIbHBIX
OIICHKaX 3a TEOPETHUUECKHE 3HAHUS U OTYET I10 JIabopaTopHOi padoTe, oOIIHii 3aUeT — NPU HATTUYUU
3a4eTOB 10 BCeM J1abopaTOpHBIM paboTam.

BoinonHenuto paboThl MpeIIecTBYET YCTHBIA OMpPOC Te€OpUH paboThl U coOeceioBaHue 10
METOAMKE €€ MPOBEACHUS, NMPUHIUIY paboThl J1a0OpaTOpPHOM YCTAaHOBKM M BXOJSIIMX B HeEe
MPUOOPOB U YCTPOUCTB.
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Beimonusas nabopatopHylo paloTy, CTYyIEHT MJOJDKEH 3amucarth B OJKypHal €€ Ielb,
COJIepKaHNE ONBITOB, HAOIIOICHUS B X0 UX MPOBEICHUS U BBIBOJABL. Tam, rie 3To HeOOXO0IUMO,
3aIlIMUCBIBAOTCA YPAaBHCHUA ITPOUCXOAAIINX peaKHI/IfI, ACIA0TCA paCuYCThI TIOJAaHHBIM, ITOJTYYCHHBIM B
XOJI€ OTIBITA.

PaGoras B maboparopuu, HEOOXOAUMO COONIIOJIATh MpaBWIa TEXHUKH OE30MacCHOCTH,
IIPOBOJIUTH OIIBITHI B TOYHOM COOTBETCTBUU C UX OIMCAHHUEM, IPUBEIICHHOM B TEKCTE METOMYCCKHIX
YKa3aHUMN.

[Tocne BbIMOMHEHUsT PabOTHI CTYIEHTHI COCTABIIAIOT OTYET IO JIabopaTopHOW pabore,
00s13aTeIbHO BKIFOYAIOIIUI pa3Jiell, IJIe aHAIU3UPYIOTCS B OOBSICHSIIOTCS TIOJy4YSHHBIC Pe3yIbTaThl.

Htorom paGoThl SIBISICTCS 3alIMTa TOJIYYCHHBIX B HEH PE3y/IbTAaTOB, 3alllUTa MPOBOJUTCS
YCTHO WJIM TUCBbMCHHO, HO O6H3aTCHBHO UHAUBUAYAJIBbHO.

OTtueTbl 10 JTAOOPATOPHBIM PabdOTaM COCTABISIOTCS KaXIbIM CTYIEHTOM, TOCJE 3allUThI
CHAIOTCS TPEIOIaBaTeIIo.

Memoouueckue pexomenoayuu no opeaHu3ayul CamoCmoamenbHou pabomol
Opranu3zanus caMOCTOSITENbHON padOoThI IO TUCIUIUINHE BKJIIOYAET CICYIONIEe KOMIIOHEHTHI:
1. CamocTosATENbHOE U3YUYEHHUE TEM JIUCLUIUINHBI;

2. TIoaroroBka pedeparoB Mo MPEAI0KECHHBIM TEMaM.
CamocrosiTenbHast paboTa 00y4aronierocs: BKIKOYaeT:
— H3YYCHHUE OCHOBHOM U JIOTIOJHUTEIILHOM JIUTEPATYPHI;

— H3y4YEHHE MaTEpPHAJIOB IIEPUOJANYECKON I1I€YaTH U JJIEKTPOHHBIX PECYPCOB;

— TOJTrOTOBKY K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATHM;

— BBIIIOJIHCHUE 3aaHUA U IIOATOTOBKY K €TI0 3allUTE;

— IIOATOTOBKY K 3a4eTy;

— WHAMBHUIYaJbHBIE M TPYNIOBbIE KOHCYJIbTAlMM MO HanboJiee CIOXHBIM BONPOCAM
JVCLUTIIINHBL.

Teopernueckuii Marepuaq MO TEeM TeMaM, KOTOPbIE BBIHECEHBI Ha CaMOCTOSITEIHHOE
u3ydeHue, oOydaronuiics mpopadbaTbiBaeT B COOTBETCTBUU C BOMPOCAMH JJIsl TOATOTOBKU K 3a4eTy.
[Taker 3amaHMii A7 CaMOCTOSATENbHOW padOThl BbIIAETCS B HAyaje CEMECTpPa, OIPENEISIIOTCS
KOHKpPETHBIE CPOKH HX BBIIOJHEHUS U cJaud. Pe3ynbTaThl CcamMOCTOSITENbHON paboThI
KOHTPOJIUPYIOTCS MperoaBaTeIeM U yUYUTHIBAIOTCS MPU aTTECTAIMM O0YJaroIIerocs. 3aganus s
CaMOCTOSITEIbHOW PabOThI COCTABISIOTCS, KaK MPaBHIJIO, MO TEMaM M BOIPOCAM, MO KOTOPHIM HE
MPEeyCMOTPEHBI ayJIUTOpPHBIE 3aHATHS, JUOO TpedyeTcs MAOMOJHUTENBHO MpopadboTaTh U
MIPOAHAIM3UPOBATh PAaCCMaTPUBAEMBIN MperojaBaTejeM maTepual B 00BbeMe 3aIIaHUPOBAHHBIX
YacoB.

Jlyig 3aKkperuieHHsl TEeOpeTHYECKOro MaTepuana oOydarolluecsl BBIOJHAIOT pa3ivyHbIe
3ananus (pedepaTsl, 3alaHusl JUISI CAMOCTOSATEIBLHOTO BBINONHEHUs). X BBIMONHEHUE TPU3BAHO
00paTUTh BHUMaHWE 00YyUaIOINUXCsl Ha HAanOOoJIee CI0KHBIE, KIIOUEBhIE U IUCKYCCUOHHBIE aCMEeKThI
M3y4aeMoOU TeMbl, TOMOYb CHUCTEMAaTU3UPOBATh U JYyYIlle YCBOUTH MPOWUJIEHHbIM Marepuain. Takue
3aJIaHusI MOTYT OBITh MCIIOJIB30BAHbBI KaK JIJIsl MPOBEPKH 3HAHUIN OO0ydYarOIIMXCs MPENo aBaTesieM B
X0/JIe TIPOBEACHHUSI 3aHATHIA, a TAKXKE JUISI CAMOTIPOBEPKHU 3HAHUIN 00YJarOIIIMMHUCS.

[Ipu caMOCTOSITEIBHOM BBIMMOJHEHUN 3aJaHUN OOYYarOIIMECs MOTYT BBISIBUTH TOT KpYT
BOIPOCOB, KOTOPHIA yCBOWIM cnabo, W B JalibHEHIeM oOpaTWTh Ha HUX 0c000€ BHHUMAaHUE.
KoHTposb camocTosiTenbHON paboThl OOYYAIOMIMXCS TI0 BBIMOJHEHUIO 3aJaHUN OCYIIECTBISETCS
mpernojaBaTesieM C IOMOINBI0 BBIOOPOYHOW ©  (PPOHTANBHONW MPOBEPOK HA MPAKTUYECKU
(cemuHapckux) 3aHATUAX. [Ipr HEOOXOMMMOCTH JOTOTHUTENbHBIE KOHCYJIbTAllMH MOTYT OBITh
Ha3HAYEHbI 110 COTJIACOBAHUIO C MPENOoAaBaTeIeM B MHAUBUAYaTbHOM MHopsjke. CaMoCcTOATENbHAS
paboTa q0JKHA HOCUTH TBOPUYECKHH M TNIAHOMEPHBIA XapakTep.
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Memoouyeckue pekomenoayuu no pabome c aumepamypou

Bcro nutepaTypy MOXKHO pa3fenuTh Ha Y4eOHUKU M ydyeOHbIe MOCOOUs, OpUTMHAJIbHBIC
Hay4YHbIe MOHOTpa(UYEeCKHe HCTOUHNKH, HAYYHBIE IMyOIUKAIIMHA B IEPUOIUYECKON neuaTn. M3 HUX
MO>KHO BBIIETTUTH JUTEPATyPy OCHOBHYIO (PEKOMEHYEMYIO), AOMOJHUTENbHYIO U JIUTEPATYpPy IS
yrayOJIeHHOTr0 U3Y4Y€HUS JUCIUILINHBL.

[Ipu pabote ¢ muTepaTypoii HEOOXOJMMO YUUTHIBATh, YTO UMEIOTCS Pa3IMYHbIe BUAbI YTCHUS,
Y KaX/IbIi U3 HUX UCIOJIb3YETCS Ha ONPEEIIEHHBIX ATAallax OCBOEHUS MaTepuaa.

IIpeosapumenvHoe YTeHHE HANPABICHO HA BBISBICHUE B TEKCT€ HE3HAKOMBIX TEPMUHOB U
IIOMCK MX 3HA4YEHMsI B CIIPaBOYHOM JinTeparype. B yacTHOCTH, IpU YTEHUM yKa3aHHOW JINTEPATYPbI
HE00X0UMO MOAPOOHEHIIIMM 00pa30M aHATU3UPOBATH ITOHSATHS.

Cke03H0€e umenue TIpeAnoiaraeT IpOYTEeHHE Marepuaja OoT Hayana 10 KoHua. CKBO3HOE
YTeHHE JUTEepPaTyphl U3 MPUBEACHHOTO CIIUCKA JAaeT BO3MOXKHOCTH o0yvaroemycs chopMUpOBATh
CBOJI OCHOBHBIX HOHSTHH U3 N3y4yaeMOi 00JIaCTH U CBOOOHO BIIAJIETh UMHU.

Buibopounoe — Ha060pOT, UMEET LIETBIO MOUCK M 0TOOp MaTepuaia. B pamkax JaHHOTO Kypca
BbIOOPOYHOE UYTEHHE, KaK CIoco0 OCBOEHHUS COJEp)KaHUs Kypca, JOJDKHO HCIIOJIb30BAThCA IIPU
MOJTOTOBKE K MPAKTUYECKUM 3aHATHM 110 COOTBETCTBYIOIIUM pa3ieaMm.

Ananumuyeckoe umenue — 3TO KPUTUYECKHM pa3dop TEKCTa € MOCIEAYIOIIUM €ro
KOHCHeKTupoBaHueM. OCBOeHHE yKa3aHHBIX MOHATHH OyneT Hanbonee 23EeKTUBHBIM B TOM cliydyae,
€CJI NpU YTEHHWU TEKCTOB CTYJEHT OyAeT 3aJaBaTh K ITHM TEKCTaM BoIpochl. llepeuenp 3Tux
BOIIPOCOB OTPAHUYEH, TOITOMY Ba)KHO HE TOJIBKO COJIEP>KaHUE BOIIPOCOB, HO CaM MPUHIUI OCBOCHUS
JUTEPATyphl C IOMOIIbIO BOIIPOCOB K TEKCTaM.

Lenbto usyuaroweco utreHus sBIsAETCS TIyOOKOE M BCECTOPOHHEE MOHMMAaHHME Y4eOHOM
uH(popmanuu. EcTh HECKOJIBKO TPUEMOB U3YYaIOLIEr0 YTEHUS:

1. Yrenne mo anroputMy mpeamnonaraer paOueHne MHPOpMaUuu Ha OJOKH: Ha3BaHUE,

aBTOp; MCTOYHHUK; OCHOBHas MJes TEKCTa; (PaKTUYECKM MaTepuan; aHalu3 TeKCcTa IyTeM
COIIOCTABJICHUS UMEIOLIUXCS TOYEK 3PEHMS 10 pacCCMaTPUBAEMbIM BOIIPOCAM; HOBU3HA.
2. Ilpuem nocTaHOBKM BOIPOCOB K TEKCTY UMEET CJIEIYIOIINN alrOpUTM:
—  MEMJICHHO IIPOYUTATh TEKCT, CTAPasICh NOHATH CMBICII U3JI0KEHHOTO;
—  BBIIEIUTH KJIIFOYEBBIE CJI0BA B TEKCTE;
—  TOCTapaThCsl MOHATh OCHOBHBIE UJIEH, TOATEKCT U OOIIHUI1 3aMbIcel aBTOpa.
3. IlpueMm Te3upoBaHMs 3aKiIr0o4aeTcsi B (OPMYIMPOBAHUU TE3UCOB B BUJE IMOJOXKEHUH,
YTBEP>KJICHH, BBIBOJOB.

K »ToMy MOXHO J00aBUTh W UHBIE TPHEMbI: TIpHEeM pedepupoBaHus, NpUEM
KOMMEHTHPOBAHUSI.

Memoouueckue pekomenoayuu no HANUCAHUI0O pegepamos

Pedepar — moxman Ha ompeAeneHHYI TeMy, BKIIOYAIOMIMK 0030p COOTBETCTBYIOIIMX
JATCPATYPHBIX U APYTUX UCTOYHHUKOB, KPATKOC HU3JIOKCHUC COACPIKAHUA Hﬂy‘IHOﬁ pa6OTBI, KHHUTHU
(unu ee 4acTu), CTaTbd ¢ OCHOBHBIMHU (DAKTHUECKUMHU CBEJICHUSIMU U BbhIBOJIaMu. Pedepat sBisercs
TBOPYECKOM UCCIIEI0BATEIECKOM pab0TOM, OCHOBAaHHOM, TPEK/IE€ BCETO, HA U3yUYE€HNUU 3HAYUTEIIHHOTO
KOJIMYECTBA HAYYHOW U MHOMU JIUTEPATYpPHI IO TEME HCCIETOBaHUS.

Hammcanne pedepara wucmonp3dyercss B ydeOHOM TIpoliecce B IENAX TPHOOPETCHHS
oOydaromuMcs HeoOXoauMon Mpo(hecCHOHATBFHOW MOATOTOBKH, PAa3BUTHS YMEHUS M HAaBBIKOB
CaMOCTOSITEILHOTO HAyYHOTO ITOWCKA: W3YYCHHs JIMTEPATypbl IO BBHIOpAHHOW TeMe, aHaju3a
pa3MYHBIX MCTOYHMKOB M TOYEK 3peHusi, o0O0OImeHHs MaTepuaina, BBIACICHUS TJaBHOTO,
(dbopMyIUpoOBaHUS BBIBOJIOB U T.11. [Iporiecc Hammcanus pedepara BKIOYACT: BEIOOP TEMBI; 110100D
HOPMATHUBHBIX aKTOB, CIIEIUAIBHON TUTEPATyphl U UHBIX HCTOYHUKOB, UX U3YUYCHUE; COCTABIICHUE
MJIaHa; HaIMcaHue TeKCTa paboThI U ee 0(hOpMIICHHE; YCTHOE U3JI0KEeHHE pedepara.

Pedeparsl mumryrcss mo Hanbojiee akTyalbHbIM TeMaM. B HHMX Ha OCHOBE TIIATEIBbHOTO
aHaiM3a U OOOOIIEHUS HAYYHOrO MaTepuaia COMOCTABISIOTCS pazUYHbIE B3IUIAJbI aBTOPOB U
OTIpe/IeNIeTCS. COOCTBEHHAs] TMO3UIMS OOYy4alomerocsi ¢ M3J0KEHHEM COOTBETCTBYIOIIMX
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aprymMeHToB. Tembl pedepaToB MOKHBI OXBaThIBaTh M JIMCKYCCHOHHBIE BOIPOCH Kypca. OHU
NPU3BaHbl OTpaKaTh IIEPEJOBBIE HAy4YHbIE HACH, 0000IIaTh TEHACHIMH MPAKTHYECKOU
JIeATEeIbHOCTH, YUYUTHIBAs IPU 3TOM U3MEHEHUS B TEKYILIEM 3aKOHOaTesbcTBe. O0yyaromuics npu
JKEJTaHUU MOXET CaM MPEJIOKUTh Ty WKW HHYIO TEMY, IPEIBApPHUTEIILHO COTJIACOBAB €€ ¢ HAyYHBIM
PYKOBOJIUTEIIEM.

Conepxxanne pedepara 0OydarOUUMHCA JOKJIAIBIBAET B  OTBEACHHOE JUISI  ATOTO
MIperno/iaBaTesieM BpeMsl Ha MPaKTHUeCKuX 3ausaTusix. [IpeaBapuTenbHO MOATOTOBUB TE3UCHI JOKIAAA,
obOyyvaronuiics B TedyeHrue 7 - 10 MUHYT JO/DKEH KPaTKO M3JIOKUTh OCHOBHBIC TOJIOXKCHHS CBOCH
pabotsl. Ilocne pokimaga aBTOp OTBEYaeT Ha BoOIpockl ayautopuu. Ha ocHoBe oOcyxieHus
00ydJaroneMycsi BEICTaBJISIETCS COOTBETCTBYIOIIAS OIICHKA.

Memoouueckue pekomenoayuu 015 NOOCOMOBKU K 3a4emy

[TpomesxyTouHasi aTTecTanus Mo JTUCHUILTHHE «BHOXUMHS» MPOBOAUTCS B (opMe 3aceraa.
OcHOBOW Ui ONpENENIeHUs OIICHKU CIYKUT YPOBEHb YCBOCHHS OOYyYaloOUIMMKCS MaTepuala,
IPeIyCMOTPEHHOT0 paboueil mporpammoit nuctuminebl. K 3auety momyckaroTcst oOydarommect,
HaOpaBmue 36 u Oosiee OAJIOB MO MTOTaM TEKYILEro W MPOMEKYTOYHOro KOHTposs. Ha 3adere
oOyuaromuiicss MokeT Ha0pathb 10 25 GaoB.

B mepwon moaroTtoBku K 9K3aMeHy OOydaroliuMecss BHOBb OOpamiaroTcs K y4eOHO-
METOAMYECKOMY MaTepHaIly U 3aKPETUISIOT MPOMEKYTOYHBIE 3HAHUS.

[ToxroroBka oOyyaromierocst K 3a4eTy BKIIOYAeT TPH dTarna:

—  caMmocCTofATeNbHas padoTa B TEYCHUE CEMECTPa;

- HCMOCPCACTBCHHAA MMOATOTOBKA B JTHU, NPCAIICCTBYIOIHNE 3a4CTy 10 TEMaM KypcCa,
- BBIINNOJIHCHHUC SaI[aHI/Iﬁ HCIIOCPCACTBCHHO HA 3a4YCTC.

IIpu moaroToBke K 3K3aMeHy OOydaroIIMMCS 1eecOO0pa3HO MCIOJIb30BaTh MaTepUallbl
JIEKIIMI, OCHOBHYIO U JOIIOJIHUTENBHYIO JINTEPATYPYy.

Ha 3ager BbIHOCHTCS Marepuad B o0beMe, NPeAyCMOTPEHHOM pabouell Mporpammoi
JTUCHUIIIMHBI 32 CEMECTp. 3adyeT MPOBOJUTCS B MUCHbMEHHOW WM ycTHOW dopme. Bemymmii
IPerno/iaBaTeb COCTABISIET KOMITJIEKT OUIIETOB, KaX/IbIi N3 KOTOPBIX BKIIIOYAET B ce0s ABa 3aJJaHMUS.
CopnepxaHue 0JJHOTO OUJIeTa OTHOCUTCS K Pa3IMYHbIM pazjielaM MPOrpaMMbl ¢ TEM, YTOOBI Oosee
MIOJIHO OXBAaTUTh MaTepuai yueOHoW aucuuiuivHbl. [Ipu npoBeneHnn 3ayera B MUCbMEHHOM dopme
Ha BBINIOJHEHUE pabOThl OTBOIUTCS 45 MUHYT.

Ha 3auere npenojaBatenb OLIEHUBAET, KaK 3HAHUS MaTEPUATIOB JTUCIUIUIMHBL, TaK U GOopMy
UX U3JI0KEHUsI 00yJaroIUMCSL.

Kputepusimu oueHku oTBeTa OOydyarolIerocss Ha YCTHOM JK3aMeHE JUIsl IperojaBaTess
BBICTYIIAIOT:

1. [IpaBMIIBHOCTH OTBETOB Ha BOIIPOCHI (BEPHOE, YETKOE U IOCTATOYHO IITyOOKOE U3JI0KEHHE
u7eH, MOHITHIA, ()aKTOB);

2. IlonHOTa 1 TAKOHUYHOCTH OTBETA;

3. CreneHp UCIIOIB30BAaHUS U IOHUMaHKS HAYYHBIX HCTOUYHUKOB;

4. YMeHue CBA3BIBATh TEOPHUIO C IPAKTUKOW;

5. Jloruka u apryMeHTUPOBAaHHOCTb U3JI0KEHUS MaTepUaa;

6. ' paMOTHOE KOMMEHTHPOBAHNE, IPUBEACHUE IPUMEPOB, aHAJIOTHH;

7. KynbTypa peun.

OcHoBHBIMU (hOpMaMH BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTa MO TUCIUIUINHE
ABIISAIOTCSA:

— pabota ¢ Hay4yHOU U yueOHO-METOINYECKOM TUTepaTypoit;

— THCHMEHHBIE U YCTHBIE OTBETHI 110 3aIaHHOM TPETIO/IaBaTeNIeM TEMATHKE;
— TIOATOTOBKA K MPAKTHUYECKUM 3aHITUSAM;

— HaIlMcaHHe JO0KJaJ0B, peheparoB, cocTaBieHue rpaduKoB, TAOIHUL, CXEM;
— MOATOTOBKA K YK3aMEHY.
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8.MATEPUAJIbLHO-TEXHUYECKOE OBECIEYEHME JUCLANIAHBI
(MOJY.JI5T)

[lepeuenp MaTepUaIbHO-TEXHUYECKOTO OOCCIICUEHHs JIUCHUIUIMHBI BKJIIOYaeT B cels
CreUabHbIC ITOMEINEHHUS Ui MPOBEICHUS 3aHATHUI JIEKIMOHHOTO W CEMHHAPCKOTO THUIIA,
TPYNIOBBIX M WHIMBHIYAJIBHBIX KOHCYJIbTAI[Mi, TEKYIIET0 KOHTPOJII M MPOMEKYTOUYHOU
aTTeCTallM, a TAKKe MOMEIICHUS ISl CAMOCTOATEILHONW PadOTHl M TOMELICHUS ISl XPaHEHUS U
npoHUIAKTUIECKOTO 00CTy)KUBaHUsl 000pyoBanus. CrienuaabHbIe TOMEIICHUS YKOMIUICKTOBAHbI
CIEUATM3UPOBAHHON MeOeNIbl0 M TEXHHYECKUMH CPEACTBAMHM OOYYCHHMS, CIYXKAIlUMHU IS
npezcTaBieHus HHPopMaLruu O0JIBIION ayAUTOPHH.

Jlnst mpoBeIeHUs! 3aHATHH JIGKIMOHHOTO THIIA UMEIOTCS JIEMOHCTPAIIMOHHOE 000py/JOBaHHE
U y4eOHO-HarsiiHble nocobus. [lo mucumruimHe «BHOXHUMUS» MMEIOTCS TPE3CHTAIMU [0 BCEM
TeMaM Kypca, TI03BOJIsToIMe Hanbosee 3 (PEKTUBHO OCBOUTH NPE/ICTABICHHBINA YUeOHBIH MaTepHal.

[Tpu npoBeieHNH 3aHATHIT JTCKIIMOHHOTO TUIIA/CEMHUHAPCKOTO TUITA UCIIOIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0becneyenue:

— IIpoxyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)

noamnucka (Open Value Subscription);
— AmnTHBHpYCcHOE mTporpaMmmMmHoe obecrieuenne Kaspersky Endpoint Security Ctannaptabiii Russian
Edition;
€80000HO pacnpocmpansemvle npocPaAmMMbL.
— WinZip nns Windows - mporpamm Jijisi CKaTusi ¥ paclakoBKH (paiinos;

— Adobe Reader st Windows — mporpamma aist utenust PDF ¢aitnos;
— Far Manager — KOHCOJIbHBIN (halIOBBI MEHEIDKEp Ul ONEPallOHHBIX CHCTEM CEMEHCTBa
Microsoft Windows.

[Tpu ocymecTBiaeHnHn 00pa30BaTeNbHOTO Mpolecca OOydYarOIIMMUCS U TpernojaBareieM
MCIIOJIB3YIOTCS clieayronue nupopmannonusie cnpaBounbie cucteMbl: DbC «Aillulpoykey, CITIC
«Koncynbrant mmoc», CIIC «"apanTy.

NHTepakTUBHBIA  KJacc, OCHAIIEHHBIM  O0OpyJOBaHUEM:  CTEHIaMH, HMH(POPMAIIMOHHO-
U3MEPUTENIbHBIMUA CHCTEMaMM, JJIEKTPOHHBIMH CpEJICTBAaMM OOy4YeHHMs W KOHTPOJS 3HAHUH
CTyeHTOB. KOMIIbIOTEpHBIH Ki1acc.

Jns kadecTBeHHOro oOecrneyeHHs YydeOHOro mpolecca HEOOXOJUMO HalM4Khe KPBITOTO
IIaBaTeIbHOro0 OacceiiHa ¢ AOPOXKKOM JMHOM 25 M, mmpuHoil He MeHee 10 M (4 ruiaBarenabHBIE
JIOPOXKKH), C TeppacHbIM JHOM riryOuHoi 130 cM — 220 cM, 0600py10BaHHOM CO CTOPOHBI ITYOOKOM
YacTU CTapTOBBIMHM TyMOOYKaMH M MOpy4HAMU. B OacceliHe HOmKeH ObITh MMPOKUI OOpTUK IS
IIPOBEJEHUS YNPAXXKHEHUHM Ha CyIIe WM 3a]l CyXOro IUIaBaHUS; JEMOHCTPAllMOHHbIE HACTEHHBIE
CEKYHJIOMEPBI; MPEIyCMOTPEHO U O0OpYIOBAaHO MECTO JJisi MPOBEICHUS TEOPETHUYECKOM 4YacTu
IIPAKTUYECKUX 3aHATHUI.

J11g uTeHUS JTEKIIMOHHOTO Kypca Heo0X0/IMMa ayIuTOPHUs C KOMITbIOTEPHBIM MPOEKIIMOHHBIM
000pyIOBaHHEM U BbIXOJOM B MHTepHeT; JUIsl MOATOTOBKM K y4eOHOMY MpolecCy - Haludue
MEPCOHAILHOTO KOMIbIoTepa (HOyTOyKa), CKaHepa, MPUHTEpPa, KOMHWPOBAIHHOTO ammapara; s
OCYIIIECTBIIEHUS IPOrPaMMHUPOBAHHOTO KOHTPOJIS 3HAHUHM — JOCTYI K KOMIIBIOTEPHOMY KJIaccy.

MartepuanbHO-TEXHHUUYECKOe O0eCreueHrne TUCIUIUIMHBI (TEeXHUYECKHE CpeACTBa, JlabopaTopHOe
00opyI0BaHuE U Jp.) IPEACTABICHO B BUJIC TAOJIHIIBI

No HanmenoBanme (KOMIBIOTEPHBIE KJTACCHI, yueOHBIE TAOOpATOPUH, 000PYI0BAHHE)
/1
1 YueOHbIe ayAUTOPUH UISI TTPOBEACHUS JICKITMOHHBIX 3aHITHI
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NHTepakTUBHBIA KJIACC, OCHAICHHBIH OOOpPYIOBAaHHMEM: CTEHJAaMH, WH()OPMAIMOHHO-
HU3MCPUTCIIBHBIMHU CHUCTCMAaMU, JSJICKTPOHHBIMU CPCACTBAMUA o6yquI/151 U KOHTPOJIA
3HaHUU cTyAeHTOB. [lnakaTel, TaOnMIBI, PUCYHKH, OOpa3lbl W3/AETUi, HOPMATUBHO-
TCXHUYCCKAs JOKYMCHTAaIus, CHeLII/I(bI/IKaLII/II/I, KOHCTPYKTOPCKO-TCXHOJIOTHYCCKNEC KAPTEI.

JlaGopaTopHasi TOCyAa W NPUHAUIC)KHOCTH JUIi MOJATOTOBKM MOHOMEPOB M CHHTE3a
HOJMMEPOB (KOJIOBI, psIMbIE U 0OpaTHBIE XOJOAUIBHUKH, IPOOUPKHU, MUTIETKH, MEPHBIC
IWJIMHPBI, HACAJKH, aJUIOHXH, Jaliku [leTpu, crakaHbl, BOPOHKH, IITATUBBI, (DUIBTPEI,
eplIy JIabopaTOpPHbIE, TEPMOMETPBHI).

JlaGopaTtopHoe 00OpylOBaHME Al CHHTE3a M MCCIEIOBaHMSA IHOJIMMEPOB (TEpMOCTAT
KHUJIKOCTHOHM, MEIIAJKU OSJEKTpUYeCcKHe, JHHEeiHble aBToTpaHcopmaropsr JIATP,
BOJSHBIE WJIM IlecyaHble OaHM, KOJIOOHArpeBaTeiaM, HIIEKTPUUYECKUE IIIMTKH,
Bucko3uMeTpsl BIIX, pedpakromerp, Bechbl aHAIUTHYECKUE, BECHI TEXHUYECKHE, TKADbI
cymmibHble, pH-MeTp, yCTaHOBKa [Uisl ONPENENICHHs TEMIEPaTypbl pa3MArYCHUs,
YCTaHOBKA JUIsl TYPOUAMMETPUYECKOTO TUTPOBAHNSA)

O6opynoBaHue Ui HUCCIEAOBaHUS MOIUMEPOB (IupdepeHnanbHbii CKaHUPYIOIIHA
kanopumetp Setaram DSCI131 EVO, UK-cnexkrpomeTp, pa3pbiBHas MalllMHa, IMPECC
TOpSIYEro MpPecCOBaHMs, MPUOOPHI Il ONMPEICIICHHS TEIIOCTOUKOCTH, OIHECTOWKOCTH,
yJ1apHO! BSI3KOCTH, TBEPAOCTH MOJIMMEPOB, KOH-KAJIOPUMETP)
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[Ipunoxenue

JINCT UIBMEHEHUM (IONTOJIHEHU)
B pa0o4y10 NnporpaMmy o JucuuiinHe « TexXHoJ0rus m1eHKoo0pa3yrommux
NMOJMMEPHBIX MaTepuaioB» Ha 2020/2021 yu.r.

NeNe JuemeHT (myHKT) PII{ IlepeyeHb BHOCUMBIX U3MEHEHU I IIpumeuanue
(1010 THEeH U )

OO6cyxneHa u peKOMEH0BaHa Ha 3aceIaHuU KadeIpbl OpraHnuecKoil XUMUU 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN
[Ipotokon Ne OT «__ » 2020 r

3aBenyromnuii kadeapoit C.10. Xammposa
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Lllkana oyenusanus nianupyemvix pe3yabmamos 00yueHus

Texywuil u pyoesjicHbvllil KOHMPOb

IIpuaoxenne 1

Cemectpsbl [Ixana oueHuBaHUs
0-35 6ayutoB 36-50 bayoB 51-60 6ammoB | 61-70 OamoB
1-8 Yactuunoe mocemienue | [Toanoe mimm yactuanoe | [lonmnoe  mnm | IlomHoe

ayJIMTOPHBIX 3aHITHM. MoCeIleHHE YacTHYHOE MOCEIlEHHE

HeynoBneTBopuTensHOE | AyAUTOPHBIX 3aHATHIA. | TIOCEUICHHUE ayTUTOPHBIX

BBLINOJIHEHHE  3ajaHuii | HacTuduHoe ayJIUTOPHBIX 3aHATHH.

Ha MPAKTUYECKUX | BBHITIOJHEHUE U 3alUTa | 3aHSATHH. ITonnoe

(ceMUHAPCKUX) 3aJaHui Ha | I[TonHoe BBIIIOJIHEHUE U

3aHATHIX. MIPAKTUICCKIX BBITTOJIHEHHME U | 3alUATa

[Inoxas moaroroBka K | (CEMHHAPCKHUX) 3alIuTa 3aJaHui Ha

OAJUTPHO-PEUTUHTOBBIM | 3aHATHSIX. 3aJaHui Ha | IPAKTHYECKUX

MEPOTIPUSITHSIM. BpIToTHEHUE TECTOBBIX | MPAKTUYECKUX | (CEMHHAPCKHUX)

OO6yuaromuiics HE | 3aJjaHuil, OTBETHl Ha | (CEMUHAPCKUX) | 3aHATHUSAX.

JIOTTYCKaeTCs K | KOJJIOKBUYME Ha | 3aHATHSIX. Brimonnenue

MIPOMEKYTOUHOMN OLIEHKH Brinosinenue TECTOBBIX

aTTEeCTALIMHU. «YAOBIIETBOPUTEIHHOY. | TECTOBBIX 3aJaHuH,
3a7aHIH, OTBETHI Ha
OTBETEI Ha | KOJUTIOKBUYME
KOJUTOKBHUYME | Ha OIICHKU
Ha OIICHKU | «OTIUYHO.
«XOPOIIIOY.

IIpomedrcymounsii KOHMPO.b
Cemectp [lIxana oreHUBaHUS
He 3auTeno 3auTeHO
(36-60 6aoB) (61-70 6aynoB)
2-8 Obyuaronmiics wumeer 36-60 | OOyuatomuiicss umeer 36-50 6amioB Mo UTOram

0aJJIOB MO UTOraM TEKYILEro H
pyOexxHoro KoHTpoJsi. Ha 3auere
HC BBIIIOJHWJI HHU OJHO 3aJaHHUC.
[To wToram mpPOMEXYTOYHOTO
KOHTpOJIs mosry4ni 0 Gaymios.

TEKYIIEr0o M pyOeKHOro KOHTPOJsS, Ha 3adere
MIOJTHOCTBIO BBIMOJIHWII MIEPBOE 3a/laHue Ouiera u
4acTUYHO (TIOJIHOCTHIO) BTOpoe 3amanue. [lo
UTOTaM MPOMEKYTOUHOTO KOHTPOJI MOJIYYMI OT
11 go 25 Gamos.

OObyuaromuiics umeer 51-60 GannoB Mo uUTOram
TEKYIIEr0o W pyOeKHOro KOHTPOJsS, Ha 3adere
BBIMOJIHWJI  TIOJIHOCTBIO TIE€PBOE  33/aHUE HIIU
YaCTUYHO BHIMONHMI 00a 3amanus. [lo wroram
IIPOMEXYTOUHOTO KOHTPOJIS noinydus ot 1 go 10
0asioB.

Obyuaromemycs, umeromemy 61-70 GamnoB 1o
UTOTaM TEKYIIEro W PYOEKHOTO KOHTPOJI,
BBICTABJISIETCS. OTMETKAa <«3a4TeHo» 0e3 chauu
3ayeTa.
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Kpumepuu OUEHKU Kadecmea OC60EHUA ducuunﬂunbz

s axzamena

IIpunoxenne 2

Cemectp

HIkama oneHUBaHUA

HeynosiersopurensHo
(36-60 GaoB)

Y 10BIIETBOPUTEIILHO
(61-80 6ayoB)

Xopowo
(81-90 6anoB)

OTanyHO
(91-100
0aJlIoB)

Crynent wumeer 36-60
0alIoB IO  HTOraM
TEKYIIET0 W PYOEKHOTO
KOHTpOJISI, Ha JK3aMEHE
HE JaJ IIOJIHOI'O OTBETa
HHU Ha OJIMH BOIIPOC.
CryneHT umeer

36-45 6amIoB O UTOraM
TEKYIIEro U pPyOeKHOTO
KOHTpOJISI, Ha JK3aMEHE
Jal  TIOJHBIH  OTBET
TOJIBKO Ha OJTMH BOIIPOC

Crynent umeer 36-50
0aJuIoB 1O UTOram
TEKYIIETo u
PyOEKHOTO KOHTPOJIA,
Ha  DJK3aMeHe  Jai
TIOJIHBIM OTBET HA OJIUH
BOIIPOC ¥ YACTHUYHO
(TIOJTHOCTBIO) OTBETHII
Ha BTOPOU.

Crynent umeer 46-60
0aJsIOB 1O  UTOTam
TEKYIIEro u
pPyOEKHOTO KOHTPOJIA,
Ha  JK3aMeHe  Jaj
MOJIHBIN OTBET Ha OJIUH
BOMPOC WJIM YaCTUYHO

OTBETHII Ha oba
BOIIPOCA.
CrygeHT wuMmeeT 1O

UTOTaM TEKYIIETo |
pPyOEKHOTO KOHTPOJIS
61-70  OGammoB  Ha
JK3aMCHE HE Jan
MOJIHOTO OTBETA HU Ha
OJIMH BOTIPOC.

CryaeHT wumeer
51-60 GamoB o
UTOraM

TEKYIIETO u
pyOexxHOTO

KOHTPOJIS, Ha
dK3aMeHe  Jan

HIOJIHBIN OTBET HA
OJIUH BOIPOC H
YaCTUYHO
(OTTHOCTBIO)
OTBETUII
BTOPOM.
CryneHT wuMeer
61 — 65 Oamnos

Ha

o UTOTaM
TEKYILETO 51
pyOeKHOTO

KOHTPOJIA, Ha
JK3aMeHe  Jal

HOJIHBIN OTBET Ha
OJMH BONPOC U

YaCTUIHO
OTBETHUII Ha
BTOpOil. CTyAeHT
HMeeT 66-70
OamioB o
HUTOraM
TEKYIIEro u
pyOeKHOTO
KOHTPOJIS, Ha
DK3aMCHE Jan
MOJTHBIA  OTBET

TOJILKO Ha OJIMH
BOIIPOC.

CryaeHT umeer
61-70 OGannos
o HTOraMm
TEKYIIEeTo H
pyOexxHOTO

KOHTpOJIA, Ha
JK3aMEHEe Jall
IOJIHBIM OTBET

Ha OJINH
BOIIPOC u
JaCTUYIHO
(TIOJTHOCTBIO)
OTBETHII Ha
BTOpOM.
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