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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: [atb CTyAeHTaM OCHOBHble CBEOEHWSI O peakumsix CuHTesa nonvMmepoB, 06
OCOBEHHOCTHAX CTPOEHUS MaKPOMOSEKYN M HaAMOMEKYNAPHbIX CTPYKTYP MONMMEPHbLIX MakpOMOSeKyn B 3aBUCUMOCTU OT
YCIOBUIA CUHTE3a; O CBA3AX MEXAY CTPOeHWeM nonumepa M KOMMMEKCOM €ro CBOWCTB, BIIMSIOWMX Ha TEXHOMOruto
nony4YyeHns nonMMepa M NPOAYKUMU Ha €ro OCHOBE - IMOKOM Tapbl U YMakOBKW, BIUSAOWMX Ha SKCMiyaTauMOHHbIE
CBOWCTBa NPOAYKLUKN, HA TEXHOIOTMIO HAaHECEHMS NeYvaTy Ha NONMMMEPHBIN 3anevaTbiBaeMblii MaTepuan.

1.2 3apgauvm AMCUUNNUHBIL:

PaccmoTpeTb  dyHOaMeHTanbHble OCHOBbI 3HaHWMW O MNoNuMepax, OnpedensioWmMx BO3MOXHOCTb — UX
NpPaKTUYEeCKOro MCMonb30BaHWS B MPOU3BOACTBE Tapbl M YMAKOBKW, MyTW MOAEPHM3ALMM CYLLECTBYHOLMUX TEXHOIOMMI C
Lenblo CO3AaHUS «3EeMNEHbIX» TEXHOMOMM MONyYeHUs MONIMMEPOB U YNAKOBKM Ha UX OCHOBe, pa3paboTky NONMMepHbIX
KOMMO3MLMI C Y4ETOM SKCNIyaTaumoHHbIX TpeboBaHUIA K NONMMEPHOMY MaTepuana n MeTogoB ero yTunmsauuu.

PackpbiTb  B3aMMOCBA3b  (PU3NKO-XUMUYECKUX CBOWCTB MOMMMepa, €ero Makpo- U MUKPO- CTPYKTYpbl CO
CBONCTBaMM MOSTy4aeMoro nofiMMepHoro Matepuana (Tapbl, TrMOKOn U NNEHOYHOWN YNaKOBKN)

[MpooemMoHCTpupoBaTb OCHOBHblE METOAbl CMHTE3a MOHOMEPOB C LIEMbi NOMy4YeHUs NONMMEpOoB C 3adaHHbIMU
CBONCTBaMW, OCHOBHbIE METOAbI NOSyYeHNss n3genuin U3 NonMMepos.

1.3 TpeboBaHMA K NpegBapuUTeribHOW NMOArOTOBKEe OOy4aloLierocs:

MpenBaputenbHasa noAroToBka npeanonaraeT co3faHue OCHOBbI AMs (POPMUPOBaAHUS KOMMNETEHUUN, YKa3aHHbIX
B M. 2, NpY NU3YyYEHUN AUCLUMNIINH:

AHanuTtudeckaa xmumuna n PXMA

2 KOMMETEHUMN OBYYAKOLLEIroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-4: Cnocob6eH OpraHuU30BbIBaTb NpoBegeHne Hay4yHo-uccriegoBaTtesnibCKux pa60T Mo OCBOEHUIK HOBbIX
BMAOOB KOMNO3ULMOHHbLIX MaTepuanoB, NPOAYKTOB YNaKOBOYHOIo U nonurpaq:ouqecxoro npou3BoacTB

3HaTb: CBOWCTBA M OCOBEHHOCTM MOMMMEPHbIX MaTepuarnoB, WCMOMb3yeMblX B MeYaTHOW WM YNaKOBOYHOM OTpacnsix
NPOMbILLNIEHHOCTU

YMeTb: UCMOMb3oBaTb B CBOEN MNPOCECCUMOHANBHON [OESATENBbHOCTU 3HAaHWA 06 OCHOBHbLIX 3aKOHOMEPHOCTSIX U
0COBEHHOCTSIX MOBeAEeHMs MONMMMEPHbIX MaTepuarioB npu OEWCTBUM Harpy3oK, HarpeBaHWM C LEnbilo rpamoTHOro
pPecypco- 1 3Hepro-nofb3oBaHUs Ha NpeanpusTAmn

Bnapgetb: anroputMoM npoBedeHVsi OUeHKU oBGopydoBaHUs AOns MOSyYeHUs MOSNIMMEPHbIX MaTepuanoB W FOTOBbIX
n3aenum n3 HUX




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas

paboTta

Nexk.
(4acel)

J1ab.
(4acel)

CP
(4achbl)

MHHoBaLl.

dopmbl
3aHATUN

dopma
TeKyLero
KOHTpOns

Pasnen 1. OcHoBblI PU3NKO-XUMNN
pacTUTENbHbIX NONIMMEPOB

Tema 1. Knaccudukaumsa nonumepos
OnpepneneHne nNOHATUS  «MONUMEPbLI» U
NOHATUSA «BbICOKOMOINEKYNSAPHbIE
BewectBa».  [MpuHumnbl  Knaccudukauum
nonumepoB. Knaccudumkauus nonmmepos no
NpU3Haky. OcHoBHble npegcrasmTenm
Krnaccos.

JlTabopaTopHas paborTa: nccnegoBaHue
dmanyeckoro COCTOSAHMSA nonuvepoB
TepMOMeEXaHN4YECKUM METOAOM

Tema 2. OcCHOBHble XMU4eckue "
duanyeckme XxapakTepucTukM W CBOWCTBA
nonnmepos

OCHOBHble  XMMWMYeckue U usmyeckne
XapakTePUCTUKM U CBOWCTBA MOJSIMMEPOB:
cTeneHb KPUCTanIM4HOCTH, cTeneHb
nonumepusaumn. MNMoHATUE KPUCTaNNYHOCTK
Ons NONMMMEPOB U HU3KOMOMEKYNSIPHbIX
BellecTB. BnusHue XxXumMuyeckmx CBOWCTB
NnonMMepoB Ha WX U3MYECKMe CBOWCTBA.
MoHATME MUKPO- U Makpo-CTPYKTYpbl B
nonumepe. CteneHb ynopsagodeHHOCTU.
JlabopaTopHas paborTa: nccnegoBaHue
doun3an4eckoro COCTOSAHUSA nonnmepoBs
TepMOMEXaHUYEeCKUM METOOOM

Tema 3. OcobeHHOCTN CBOWCTB MNOMMMEPOB
B CPaBHEHWM C  HU3KOMOMEKYMSPHbIMU
COeAVMHEHUSMM.

HagmonekynsipHast CTpykTypa MNOSMMEpOB.
Buabl 1M 0coBeHHOCTM HaaMONeKynspHbIX
CTPYKTYP. MonekynsipHo-maccoBoe
pacnpegenexHne B nonuvepe( MOHO-, 6u-,
NoNMMoAanbHoOe), OCHOBHble dpakuum n KX
BMUSHWE Ha CBOWCTBA MNOMMMEPOB. 3aKoH
HOanbToHa ans BMC. BHyTpumonekynsipHble
N MEXMONeKynsipHble CBA3U B nonumepe. Mx
npupoaa u xapaktep B3avMOCBA3M.
JlabopaTopHas paborTa: nccnepoBaHue
dusmyeckoro COCTOSHMSA nonumepoB
TEPMOMEXaHNYECKUM METOA0M
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nn
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Tema 4. da3soBble, arperaTHble "
CbI/I3VI'-IeCKI/Ie COCTOAHNA NoNTMMepoB.
TepmoguHammnyeckoe " CTPYKTYpHOE
noHaTMe asbl. OcobeHHOCTM  a3oBoro
COCTOSIHUSA nonMmepoB. B3anmocssiab
mMexay ha3oBbIiMU, arperaTHbIMm n
U3MYECKUMN  COCTOSIHUAMM  MoNumepa.
Mepexon nonvvepa U3 OAHOMO YCTOMYMBOrO
cocTosHMA B gpyroe. MexaHu3am, xapakrep,
cnocobbl nepeeBoga nonumepa. BnusHue
haKTOpOB Ha CKOPOCTb U FMyOUHY nepexofa.
BrninsHne coctosiHusi nonvMmepa  Ha - ero
CBOMCTBA M CMOCOBHOCTL K nepepaboTke B
nspgenus.

JlTabopaTopHas paborTa: nccnegoBaHue
MNPOYHOCTHbIX CBOMCTB NOJIMMEPHbIX MNIEeHOK
METOAO0M OOHOOCHOIO PaCTSXKEHUS.

Tema 5. Kpuctannuyeckoe cocTosiHue
nonMMmepoBs

OcobeHHOCTM KPUCTaNIMYECKOro COCTOSIHUSA
norMMepoB. OTHOCUTENBHOCTL
KpucTannuyHoctu nonumepoB. CKOpoCTb U
rnybuHa npouecca KpucTannusauum.
dakTopbl  BRMsOWIME  HA  CMOCOGHOCTb
nonvMMepa KpuctannmsoBaTbcs.  PakTopbl,
BMMSAIOWME HA  CKOPOCTb U rMybuHy
Kpuctannmsauun. CBoWCTBA MonvMepa B
KpUCTannmyeckoM cocTosiHun. TemnepaTtypa
Kpuctannusauun. Temnepartypa nnaBneHus.
TepmoguHamnyeckas KpvBas
KpUCTannmnyecknx nonMMepoB. 3aBMCMMOCTb
aedopmaumm oT HanpskeHns ans
KpucTanmnmyeckmx noriMMepoB. Buabl
aedopmaumm KpucTaninyecknx nonmmMmepos.

JlabopaTopHas paborta: nccnepoBaHue
MPOYHOCTHLIX CBOWCTB MOSIMMEPHbLIX MIIEHOK
METOLOM OLHOOCHOIO PaCTSKEHUS.

nn

Tema 6. AMOpHOE COCTOSAHME NONUMEPOB
OcobeHHoCcTH aMopdHoro COCTOSIHUSA
nonvmepoB. [loHATME  CTeknoobpasHoro,
BbICOKO3J1aCTU4eCcKoro n BA3KOTEKYy4ero
COCTOSIHUS amMopdHbIX NnonMMepoB.
CkopocTb 7 rnybuHa npouecca
CcTeknoBaHusl. @PakTopbl, BRvsAOWKE Ha
CKOpPOCTb M rMybuHy cteknoBaHus. CBoncTBa
nonMMepa B aMoOp(HOM  COCTOSHMMU.
Temnepatypa cTeknoBaHuda. Temnepartypa
TEeKy4YecTu. Temnepartypa XPYMKOCTMW.
TepmoanHammyeckass  KpuBas  aMOpPOHbIX
nonvMmepoB. 3aBuUCMMOCTb gedopMauum OoT
HanpsXXeHns Ond  amopdHbIX MONUMEPOB.
Buabl gedopmaumn amopdHbIX MONUMEPOB.
XuMunyeckoe TevyeHme nonunmepos
JlabopaTopHas paborTa: nccnegoBaHne
MPOYHOCTHLIX CBOWCTB MOMIMMEPHbLIX MIIEHOK
METOLAOM OHOOCHOIO PacTSKEHUS

nn

Pasgen 2. OcHOBHble MeToAdbl MNOJyYeHust
pacTuTenbHbIX NoiMMepoB

nn




Tema 7. Nonumepunsaums

MNoHaTre LienHom nonumMmepusaumu.
CnocobHocTb MOHOMEpPOB K
nosiMMmepusauuu. Cragumn LienHomn
nonumepusaumm. PapukanbHas
nonuvepusauuns. MexaHnam pagukanbHOR
nonMMmepusauuu. Ycnosus npoTekaHuns
peakuum nonmmepusauuu. Monumepsl,
nonyyeHHble MeToa0M pagvkanbHomn

nonvMepusaumen. VloHHas nonvmepusauus.
KaTvoHHasi,  aHVMOHHas  nonMMmepusauus.
CpaBHeHue MOHHOM n pagvkanbHomn

nosiMMmepusauuu. MexaHunam MOHHOWN
nonvmMmepusauuu. Ycnosus npoTeKaHus
NOHHOWN nonumMepusaumn. Monumepel,
nony4YeHHble MeToAOoM WOHHON
nonuMmepusaumen. WoHHo-koopanHaLMoHHas
nonvMepusauus. Bnokcononumepusauus.
Cononumepu3saums.

JlabopaTtopHas pabora: nccnegosaHve

KMHETUKN pPacCCTeKnoBbiBaHNA pPaCTUTENIbHbIX
nonmMmepoB D,e(*)opMaU,VIOHHbIM MeToaom

Tema 8. NonukoHaeHcauus

MoHATME  CcTyneH4aToW  NONMKOHAEHCALMU.
CnocobHocTb MOHOMEpPOB K
nonukoHaeHcaumn. MexaHnsm cTyneH4yaTom
nonuMKoHAeHcaUun.  YCroBust  MpoTekaHust
peakuuM nonukoHaeHcaumun. KatanusaTtopbl
nonukoHaeHcaumun. Monumepbl, NonyYeHHble
METOAOM  MonuKoHaeHcauun.  CpaBHeHue

peakuuu nonumepusaunm n
NonMKOHAEeHCcCaUNN.
JlTabopaTopHas paborTa: nccnegoBaHune

KUHETUKN PaCCTEKNOBbIBaHNA pPaCTUTENbHbIX
nonnMmepos D,eq.)OpMaLIMOHHbIM MeToa0oM

nn

Tema 9. T[lonyyeHne nonuMmepoB MyTém
Moandmkauumn BM-coeanHeHnn

Monnmepbl, MoOMNy4YeHHbIe MNYTEM peakuui
npeBpalleHun B UCXOOHOM  MonuMMepe.
MpeumywiectBa paHHoro crnocoba. MeTtoabl
W NpuHUMNbl  Moaudmkauun  NONMMEpPOB.
Monumepbl, nonyyYeHHble  Mogudumkaumen
WUCXOAHbIX  MPUPOAHBIX U CUHTETUYECKUX
NnonMmepos.

JlTaGopatopHas paborTa: nuccregoBaHune
KMHETUKN pPacCTEKNOBbIBAHUA pacTUTENbHbIX
nonMMepoB AeOpMaLNOHHBIM METOLOM

nn
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Tema 10. OcHoBHble TexHonorn4yeckue
cnocobbl NpoBeaeHWsi MNPOLLECCOB CUHTe3a

nonnmMepoBs
OcyluecTBreHe CHUHTE3a MONMMEpPoB B
MPOMBbILNEHHBIX YCrOBUSX.

TexHonornyeckune cnocobbl nony4eHus
nonvmepoB.  bBnok-nonumepusauns (B
Macce), CYCNEH3VOHHbI METOA MOoNyYeHus
NnonMMepos, 3MYJIbCUOHHBIN mMeToq
nonyyeHnss  nonumepoB. [lonyyeHve B
rasoBou cpege. MpenmyLiecTtsa "
HepgocTaTku MeTO[OB. OcobeHHoCTH.
TexHonornyeckas ocHacTka CMHTe3a
NonMMepoB pasHbIMU METOAAMMU.
JlTabopaTopHas paborTa: nccnegoBaHue
KUHETUKN pPaCCTEKNOBbIBaHNA pPacCTUTENbHbIX
nonMMepoB AeOpMaLNOHHBIM METOLOM

Paszgen 3. NpuknagHoe nonumepoBeaeHmne

nn

Tema 11. Peakuuu B Lensix NONMMepoB
dusnyeckme M XMMWYECKME  MPOLIECCHI,
pasBuBatoLLmecs B nonvmMmepax noa
pencrtemeMm BHelWHuX paktopos. [lpouecchl,
pa3BMBaloLLMECA MoA OeVCTBMEM Tenna; noj
JEeNCTBNEM CBETAq; nop, JEeNCcTBNEM
obny4yeHus, nog [LOEeNCTBUMEM  OKUCTIUTENEN.
BnusHne paHHBIX MPOLECCOB Ha YCroBuMS
XpaHeHMs W 3KcnnyaTaumm NOofMMEpPOB MU
M3aenun n3 HUX.

JlabopaTopHas paborta: nccnepoBaHue
NpsSiAOMOCTY pacTBOPOB NONUMEPOB

Tema 12. PacTBopbl NOSIMMEPOB

CoBpeMeHHbIe Teopum npoLEeccoB
pacTBOpeHust nonvmMepa. MexaHu3m
pacTtBopeHusa nonumepos B HMC, ocHOBHbIe
cTagum. CsolicTBa n 0CobeHHOCTH
noeseneHus pacTBopoB NonNUMMepoB.

MpuMeHeHMe pacTBOPOB  MONMMEPOB B
MPOMbILLIIEHHOCTH.

JlabopaTtopHas paboTa: nccnegoBaHue
NpPsSAOMOCTY PacTBOPOB NOSIMMEPOB

nn

Tema 13. MNnacTudukauusa nonumepos

MoHaTMe  «nnactudukaums  NONMMEPOBY.
MexaHuam  nnactudukauun. OcHoBHbIe
nnacTtugukaTopsl NnosIMMepoB. Bbibop
nnactudgukatopa. [lposegeHve npouecca
nnactudukaumm NnosiMMepoB. CsoiicTBa

NNacTMULMPOBaHHBIX NonMMepoB.
MpakTtuyeckas 3HAYUMOCTb npouecca
nnactudgukaumm NonMMepoB.
Mcnonb3oBaHue nracTMnumnmpoBaHHbIX
NONMMEpPOB B NPOMbILLIIEHHOCTW.

JlTabopaTopHas paborTa: nccnegoBaHue

NPOYHOCTHbIX CBOWCTB KOMMO3NLUMNOHHbIX WU
MHOTOCINOWHbIX MaTtepunanos

nn

mn




Tema 14. OcHOBHble MeTOAbl MOy4YeHMUs
NOSIMMEPHbIX U3AENUNA

BakyymHoe  popmoBaHue; BblgyBka U3
npedopm; nnTbE nog JaBneHnem;
AKCTPY3NnS; TepMocBapka NoNUMMepoB.
Bbibop nogxopsilero crnocoba W pexuma
nonyyeHuss u3genum B 3aBUCUMOCTU OT Tuna
Cnocobbl nonyyeHus 1 2 1,75 I

nonnmepa.
MHOTOCMNONHbIX

(nnéHok, NnammnHaToB)

JlTabopaTopHas

NMPOYHOCTHbLIX CBOWCTB KOMMO3ULMOHHbLIX U
MHOIOCINOWHbIX MaTepuanos

NOJIMMEPHbIX KOMMO3UL i

pa60Ta: nccnenosaHne

Tema 15. MeTtoabl MCNbITaHUA NONUMEPHON
NpoayKuun.  3KCnnyaTauuoHHble  CBOWCTBA
NONMMEpPHBIX MaTepraros.

MeToaoukn  ucMblITaHUSA  3KCMMyaTauMOHHbIX
( PUINKO-MEXAHNYECKMX) CBOWNCTB

nosiMMepoB U

cootBeTcTBMN C MeTtogukamu [OCT, UCO. 1 2 2 "
MpuHUMNBLI, Nexawme B OCHOBE METOAUK

JlTabopaTopHas

npotiecca nedopmaunm nonnumepos
NeHo4YHOro Tuna.

n3genum un3  HUX B

paborTa: nccnegoBaHune

Wtoro B cemecTpe (Ha kypce ans 3A0) 34 34 39,75

KoHcynbTaumm u npomexxyToyHas

atTectaums (3ader) 025

Bcero koHTakTHas pa6ora u CP no

68,25 39,75
AucumnnuHe

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoBsaHmne y‘-I66HbIM nraHoM He npeaycMoTpeHO

5. ®OHJ, OLIEHOYHbIX CPELCTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLIEHMBAaHUSA pe3ynbTaToB 00y4YeHus
5.1.1 NokasaTtenun oLeHUBaHUA

Kog HanmeHoBaHWe oLeHO4YHOro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00yveHus
KoMneTeHuun cpencrtea

pamMOTHO M3naraeT OCHOBHblE MOMOXEHWSI TEXHOMOMMU MONUMEPHbIX
mMaTepuanoB, nNpoueccoB, npoTekawwux B  xoge  ob6paboTkm
NONMMMEPHbIX MaTepuarnoB, COBPEMEHHble TeHaeHuun B obnactu | Bonpocsl YCTHOro
NONMMEPHON TEXHOMOMM U MPOMBbILLNIEHHOTO NPOU3BOACTBA; cobecenoBaHus

MK-4 OpueHTtnpyetcs B npuknagHom 3HayYeHun OCHOBHbIX | [MpakTuko-
3KCNNyaTauMOHHbIX CBOWCTB MOSIMMEPHbIX MaTepuanos, MCMOMb3yeMbIX | OPUEHTUPOBAHHHbLIE

B LUBI n nonurpaduyeckom npomssoacTee
MpoBogut oueHky oOOpyooBaHWs AONA  MNOMAYYEHUs  MONIUMEPHbIX
MaTepuanos U roTOBbIX U3AENNIA U3 HUX

3afaHusa

5.1.2 Cuctema u

Kputepun oueHnBaHunsA

LLikana oueHuBaHna

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue MucbmeHHasn pabota

3ayTteHo

OO6yuvarowmiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb  3HAHUA  OCHOBHbIX  3aKOHOB

PU3NKO-XMMUM non“MepoB,
OPVEHTUPYETCA B OCHOBHbIX MOHATUSIX U
onpeaeneHusx; ponyckaet

He3Ha4uTelbHble norpeLwHoCcTn npu




OoTBeTax Ha BOMpPOCbl U OONOJIHUTESIbHbIE
BOMPOCHLI npenoaasarend.

He sauteHo MOXET  yCTpaHWTb WX gOaxe  noj

O6yyvarminca He WMMeeT [OCTaTO4YHOro
YPOBHSI  3HaHUS  OUCUMMMUHBI,  MI0OXO
OPVEHTMPYETCS B OCHOBHbIX MOHATUSIX U
onpeeneHusix; OomnyckaeT npu oTeeTe Ha
9K3aMeHe CyLleCTBEHHble OWWnBKM U He

PYKOBOACTBOM NpenoaasaTens.
MonbiTka  CNWUCbIBaHWS,  UCMONb30BaHNSA
HepaspeLleHHbIX TEXHUYECKUX YCTPOMCTB
WU NONb3oBaHWe MOACKA3KoW  ApYroro
yernoseka.

5.2 TunoBble KOHTPOJbHbIE 3aaHUSA UNU NHbIe MaTepuarnbl, He06XoAUMbIe AN OLeHKU 3HaHUM, YMEeHUN,
HaBbIKOB U (UNK) OoNbiTa [eATeNbHOCTYU
5.2.1 Nepe4yeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | dopMynNnpoBKN BONPOCOB
Cemectp 5
1 Peakumnu B uenax pactuTenbHbIX NONMMepoB
2 Monumepbl B nonurpacmm n cMexHbix 06nacTsx
3 Oco6eHHOCTU TeYeHNs1 pacTUTENbHbLIX NONMMEPOB
4 Pacteopbl nonumepos B HMC, moHomepax. MexaHnamM pacTBopeHus
5 Mnactudgukayuns nonMmepos
6 CBOWCTBO NpSAOMOCTM pacTUTENbHbIX NONMMEPOB
7 [MpoMbILLNEHHbIE TEXHOMOMMM NOMYYeHNs NONMMEPOB
8 Brvononumepsl
9 MepepaboTka 1 yTunusauusi NONMMepHbIX U3nenui
10 Knaccudukauns nonumepos
11 MoHsaTue nonuancnepcHocTy nonumepos. MMP Maycca (rpaduk, KOMMeEHTapuu)
12 XapakTepucTuka n 0COBEHHOCTU KPUCTAmNNMYECKOro COCTOSIHUSI NonuMepoB. CTeneHb KPUCTaNIUYHOCTY.
CrteneHb nonumepusaumm.
13 CBs3b CBONCTB NOMMMEPOB C UX CTPOEHNEM Ha pasHbIX YPOBHSIX MOMEKYNSAPHOW U HAAMOMEKYNApHOW
opraHusauum
14 TepmMopeakTMBHbIE M TEPMONACTUYHbIE NONNMEpDI
15 CTOMKOCTb MONMMEPOB K PacTPECKMBAHNIO
16 3aB1CMMOCTb AedOpMaLMOHHbBIX CBOWCTB KPUCTaNMYECKUX NOMMEPOB OT HanpPsAXXeHUs
17 XapaktepucTtuka n 0cobeHHOCTU aMopdHbIX NonMMepoB. PUsnYeckne CoCTosTHUA aMoPEHbIX NONIUMEPOB.
18 Cnocobbl 1 MexaHM3M nepeBofa amopHLIX NOIMMEPOB U3 OOHOTO PUINYECKOTO COCTOSIHUS B Apyroe
19 3aBncumocTb AedpopMaLMOHHbIX CBOMCTB aMOPHbLIX NOSIMMEPOB OT HAMpPSKEHNS
20 MoHaTne duranyeckoro, asoBoro 1 arperaTHOro COCTosiHNS BellecTBa Ha npumepe HMC, BMC (nonnmepoB)
21 TMK amopdHbIX nonnmepos
22 TMK kpuctannnyecknx nosimmepos
23 Peakuun nonumepusauun. Bugbl peakumin nonumepusaunm
24 Peakuuu pagukanbHon nonumepumsaumnm. MexaHuam, 0cCo6eHHOCTH (MPUBECTU KOHKPTEHbIV NpUMeEp)
25 Peakuuu kaTuoHHOM nonvMmepusauun. MexaHmam, 0COOEHHOCTU (MPUBECTU KOHKPETHBIN NMpumep)
26 Peakumun aHnoHHon nonumepusaumm. MexaHnam, ocobeHHOCTY (MPUBECTU KOHKPETHbIV NPUMEP)
27 MonukongeHcauma. OTnrMune peakuuin nonMMepusaunmn oT peakumin nonuMmepusaumm
28 Mony4yeHne nonnmepos MeToaoM Moandukaumm
29 Peakuun clumBaHusi nonMmMepos




5.2.2 TunoBble TeCcTOBbIE 3a4aHus

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA (3a4a4u, KEUCbl)

Mopobpate noaxodsAwmi NONUMEPHbIA (BO3MOXHO — KOMMO3ULMWOHHBIN) MaTepuan B KayecTBe YNakoBKM AniS
HXXecneayowmx BuaoB npogykumm. O6ocHoBaThb BbIOOP.

Macnoxuposon npoayKumm

KocmeTnyecknx KkpemoBbIX CPpeacTB

®pyKkTOB U OBOLLEN

YNakoBKN TSXKENON TEXHUKN

DUKCMPOBaAHHOIO KpenseHns NPoAyKUMM Ha nannete

5.3 MeTtoguyeckue matepuarnsli, onpegensilolme npoueaypbl oleHUBaHUS 3HaHUN, YMEeHUW, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTU4YeCKOro onbiTa AeATerIbHOCTH)

5.3.1 YcnoBusa gonycka o6yuvatroLierocsi K (poMeXXyTouHOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckon
3a40/MKEeHHOCTH

[MpoBegeHne NPOMEXYTOYHOW aTTecTaumMum pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6rynTn
«onoxeHne 0 NpoBeAeHUN TEKYLLEro KOHTPOMS yCneBaeMoCTU 1 MPOMEXYTOYHOW aTTecTaumny obyqatoLmxcs»
BbINOMHEHME Bcex NnabopatopHbix paboT
5.3.2 ®opma npoBeAeHUs NPOMEXYTOYHOW aTTecTauum no AucCUUNInHe

YcTHas + MNucbmeHHas KomnbloTepHOE TeCTUpOBaHME NHas

5.3.3 Oco6eHHOCTU NpoBeAEHUsS NPOMEXYTOYHON aTTecTauum nNo AUcCUUnInHe

B03MOXHOCTb NONb30BaTLCA CNpaBoOYHbIMU Tabnuuamu
Bpemsi Ha noaroToBky ycTHOro oteeTa no 6unety 30 MUHYT
Bpemsa Ha nogrotoBKy npaktudeckoro 3agaHnsa 20 MUHYT

6. YHEBHO-METOANMYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIUHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | Non nspnaHus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
BapcykoBa, Jl. T, |®usmko-xumus 1| BopoHex: BopoHexckuit http://www.iprbooks
Boctpukosa, [I. HO.,|TexHonorns nonnmepos, rocyqapCTBEHHbIN hop.ru/30852.htmi
Mnaskos, C. C. NoNMMepPHbIX KOMMO3WUTOB apXUTEKTYpHO- 2014

CTPOUTENBHbIN
yHusepcuteT, 35C ACB

Bpysiko, M. I., | Xvmunsa " TexHonorns MockBa: MocKoBCKuii http://www.iprbooks
lpuropbesa, J1. C.,|nonumepos rocyapCTBEeHHbIN hop.ru/40956.htmi
Opnosa, A. M. CTPOUTENbHbIN 2016

yHuBepcuteT, A [Nn 3p
Meana, 36C ACB

6.1.2 [lononHuTenbHaa y4yebHaa nutepartypa

O.M. TepeHtbeBa [u|OCHOBBI XMMUKN LIENNHONO3bI http://nizrp.narod.ru/

M-Bo o6pasoBaHus n

ap.] " OPEBECHHbI [TekcT]: osnchemzell.htm
l Haykn P®, CN6ITYPI. — 2010
ﬁ:ﬁggﬁ o ToRuHeckoe CIM6.: CN6rTYPN

6.2 NepeyveHb npodeccrMoHanbHbIX 6a3 AaHHbIX U UHPOPMAaLMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIMNb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKTpoHHO-0MbnmnoTevHasn cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
OduumanbHbI cant komnanum OO0 "Mup nonumepoB» [3nekTpoHHbIN pecypc]. URL: http://mirpolimerov.com/
OdmumanbHbIn canT raszeTbl «3enéHbli Mup» [OnekTpoHHbIi pecypc]. URL: http://zmdosie.ru/

OTtpacneBoii nopTan ynakoBOYHON oTpacnn[AnekTpoHHbIi pecypcl. URL: http://ref.unipack.ru/

6.3 MepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTpaHAeMOoro NporpamMmmMHoro o6ecrneyeHus




MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTeprmanbHO-TEXHMYECKON 6a3bl, HeOGXO0AMMOM ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

Ayautopus OcHallieHue
MexunoHHas MynbTmeauniiHoe obopyaoBaHue, cneuyanuanpoBaHHast Mebenbs, focka
ayouTopus
OneKkTpuyeckne MNUTKKA, CylIWNbHbIE LWKadbl, AUCTUMNATOP, KOMMMEKT CTEKMSIHHOM MoCcyAbl,
BbITSDKHbIE  LUKadbl, TOMLWMHOMEP, MMUKpPOCKOM, nabopaTopHble Mellanky fonacTHoOro Tuna,
5-216 penakcomeTpbl Aedopmauumii, nenkomeTp, Npubop Ans onpepeneHvs nNpsgomMocTy NonMMepos,
u3MepuTenb BO3OYyXOMPOHULAEMOCTU Oymarn, BUCKO3MMETP, BECbl TEXHUYECKUe, BeChl
SMEKTPOHHbIE, NpMbop ANs onpedeneHust KanunnsipHon BnuTbiBaemMocT no Knemmy, npubop
Ha onpeferieHne MNpPoYHOCTU Ha UCTMpaHWe
Mpubop Ana onpeaeneHus CONpPOTUBNEHNUS pasaupaHuio dnbMmeHaopda
Pesak anga noarotoBky ob6pasuoB ANs onpeaeneHnsi NPOYHOCTU AN pasavpaHus,
BbiceyHon npecc gnsi noarotoBku obpasuoB pasmepoMm 300x15, nmHeBMaTMYECKUA BbICEYHON
5-109 npecc Anst U3roToBneHust Kpyribix 06pasLos,

Mpnbop Ans onpeaeneHusi COMPOTUBIIEHUS NPOOABMMBaHWUIO Oymary, BecCbl aHanuTU4eckue,
CNeKTPohOTOMETP C CEHCOPHbIM 3KPaHOM AN onpefeneHns SpkocTu, 6enuaHbl, LBETHOCTH,
hNIOOPECLEHTHOCTU U HENPO3PaYHOCTU, Npubop Ans onpefenieHnust 3HEepPrUu CBSI3U BOMOKOH,
OymaroobpasyHoLLmX CBOUCTB




