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Pabouas nporpamMma  gucUMNNUHBI ~ COCTaBneHa B  COOTBETCTBAM C  pedeparnbHbiM  FOCY4ApCTBEHHBIM
obpasoBaTesnbHbIM  CTaHOAPTOM  Bbicllero obpa3oBaHMA NoO  HanpaeneHuto nogrotoBkn 29.03.03 TexHonorus
nonurpachn4eckoro M ynakoBOYHOrO MPOU3BOACTBA, YTBEPXAEHHLIM Mpuka3oMm MuHobpHaykm Poccum ot 22.09.2017 r.
Ne 960

CocraButens (n):

KaHOu4aT XMMuyeckux Hayk, JoueHT MNaenoea E. A.
Crapwwuin npenogasaTenb YnoseHko H. K.
OT Kadbenpbl cocTaBuTENS: Akum 3.J1.

3aBegyowmn - Kadeopon  TEXHOMOrUU  LEennonossl  n
KOMMO3ULIMOHHbIX MaTepuarnos

OT BbInyckatoLen kadenpbl: Axkum 3.J1.
Baeepyownin kadegpom

MeToandeckun otaoen: CmupHoBa B.T".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: CcopmupoBaTb KoMneTeHUMu obyuvarolleroca B 06nactM TeopeTUyecKUX 3HaHWw,
AaBnAlWwmnxcss PyHOAaMEHTOM OUCUMMAMH TEXHOMOMMYECKOr0 LMKIA W 3anoXWMTb OCHOBbI KOMMMEKCHOIO nogxoda kK
NCNOSb30BaHWIO NECOCLIPLEBBLIX PECYPCOB.

1.2 3apauv AUCUUNNUHGI:

PaccmoTpeTb npouecchl nepepaboTky ApeBECUHbI B LIENSONO3HO-O0YMaXKHOM MPOMBILLNEHHOCTM HA OCHOBE
rnyboKkoro WM3y4eHUs XMMUYECKMX MNPOLLECCOB MnepepaboTkM ApeBeCUHbl W SKOHOMWUYECKOM LenecoobpasHoCcTy
MCMNONb30BaHNSA PasfnNYHbIX KOMMNOHEHTOB OPEBECUHbI.

PackpbITb NpUHUKUMBI COBPEMEHHLIX MPEACTaBNeHNUA O XMMUYECKOM CTpoeHue, (pusnmdeckonm CTPyKType U
XUMU3ME NpeBpaLLEeHNA OCHOBHbBIX KOMMNOHEHTOB APEBECUHbLI U LIENNONO3bl B NpoLeccax ee nepepaboTku.

lMpogemoHcTpupoBaTb OCOBGEHHOCTW OpeBEeCUMHbl W OPEBECHbIX MaTepuanoB — Kak HauBaXKHEWLero
NPUPOLHOro KOMMO3ULMOHHOIO Martepuana.

1.3 TpeboBaHMA K npeaBapuUTeNbHOW NOArOTOBKEe OOy4aloLerocs:

MpepBaputenbHas NoAroToBka NpegnonaraeT co3daHue OCHOBbI AMsi (POPMUPOBAHNS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NpY NU3YYEHUN AUCLMMNIINH;

OpraHnyeckas xnmus

Xumumsa

2 KOMMETEHUMN OBYYAIOLLEroCcs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA ANCLUMIINHDbI

MK-4: Cnoco6eH opraHM3oBLIBaTb NPOBeAEHUe Hay4HO-UCCcneaoBaTeNlbCKUX paboT Mo OCBOEHUIO HOBbIX
BuaoB npoaykuuun LBIM, ynakoBo4yHoro u nonurpadunyeckoro nponsBoacTs

3HaTb: CBOWCTBA TEXHMYECKMX LENNIONO3, BNUSIIOLME HA TOBapHble KayecTBa NONUrpadoUYeckorn K ynakoBOYHOW
NPOAYKLUN.

Ymetb: BbI6MpaTb paunoHarnbHble TEeXHOJI0rM4Yeckme peleHna aOnda npou3soacTBa pas3fiMyHbiX BUOOB TEXHUYECKUX
LLeNnnioo3 B 3aBUCMMOCTM OT UX JanbHENLEero NpuMeHeHus.

BnapeTtb: MeTogaMmn aHanmsa TEXHUYECKUX Lennonos, 6ymarv|, KapTOHa N ApYrMx KOMMO3NLUNOHHbLIX MaTepuanos




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pazgen 1. Xumnyecknin coctaB ApeBECUHbI U
ee omamyeckme CBOMCTBa

Tema 1. Knaccudukauma  KOMMOHEHTOB
ApeBecuHbI.

lMoHsTMe o0 nonucaxapvgax [ApeBeCHHbI,
FIUTHVHE 1 9KCTPaKTUBHbIX BeLLecTBax. 2 3

Tema 2. XvMnyeckun COCTaB [OpPEBECUHbI
XBOMHbIX W JIMCTBEHHbIX NOPOA,.

OTtnnuna pgpeBecuHbl  XBOWHBLIX MOpo4 OT
JTINCTBEHHbIX no KONMUYEeCTBEHHbIM " 4 4
KayeCTBEHHbIM MnokasaTensim. K,J1

Tema 3. [peBecuMHa - Kak aHW3ATPOMHbIN,
MMIPOCKOMUYECKNNA, KanunnsipHO-NOPUCTbIN
marepuarnn.

AHM3OTpOMMS, MOPUCTOCTb U NIIOTHOCTb
OpeBecuHbl. BnaxHocTb OpeBecUHbl,
cBo6oaHas 1 cBA3aHHas Bofa B APEBECUHE. 2 4 4
labopaTtopHasi pabota Ne 1. OnpepeneHue
BNaXXHOCTW OPEBECUHbI.

Pasnen 2.  AHatomun4yeckoe CTpO€EHue
OpEBECHHbI.

Tema 4. Makpockonnyeckoe CTpOeHue
cTBOMa gepesa.

lMoHATME O cepueBuHe, OpeBecuHe, Kambuu,
CMOAX  KOPbl, CEPUEBUHHbLIX Ny4ax, WX 2 3
CTPOEHME N PYHKLMW.

Tema 5. Mwukpockonuyeckoe  CTpOeHue
OpeBecuHbl XBOMHbLIX M JIMCTBEHHbLIX MOpPOA. Ko,
AHaToMUYyeckme  3NEeMEeHTbl  XBOWHBIX WU
NINCTBEHHbLIX  MOPOA, WX  CTPOEHUEe U
BbINOSHSAEMbIe PyHKLUN.

JlTabopaTopHas paboTta Ne 2.

Mwukpockonuyeckoe nccnenoBaHvne 5 8 6 vn
OPEBECUHbI XBOWHbIX NOPOA.

JlTabopaTopHas paboTta Ne 3.

Mukpockonuyeckoe nccnenoBaHvne

OpeBeCUHbl NMMCTBEHHbIX Nopoa.




Tema 6. Cnou KNeTOYHOM CTEHKWM BOJIOKOH
ApeBecuHbl U UX yNbTpacTpyKTypa.
Pacnpep,eneHme XNUMUYECKUX KOMMOHEHTOB
no chnosam KJ'IeTO‘-IHOI7I CTeHKn BOJIOKOH
OpeBECUHbI, MOHATUE O Namennax.

JlabopaTopHas paboTta Ne 4,
Mwukpockonuyeckoe nccrnegoBaHune
OPEBECHbIX BOMOKOH.

JlabopaTopHas paboTta Ne 5.

VpoeHTudukauna ApeBecHON Lennonossl no
NopoAHOMY COCTaBy.

Pasgen 3. Nonucaxapunabl ApeBECUHbI.

Tema 7. Knaccudumkaums v HOMeHkKnaTypa
nonuncaxapngos ApeBeCUHbI.

Buabl Knaccudpukauun nonmncaxapvgos
OPEeBECUHbI, MOHATME O  Lenmnwrnose U

reMuLennionos3ax. Jerko- 7]
TPYAHOrMAPONM3yeMble nonucaxapuibl
OpeBeCHHbI.

JlabopaTtopHasi pabota Ne 6. OnpepeneHue
Lienntonosbl a30THOKUCIIbLIM METOLOM.

Tema 8. Xumnyeckoe CTpoeHne Liensnonossbl.
HagmonekynspHasi CTpyKTypa LUennionosbl.

Llenntonosa - Kak amMopgHo-
Kpuctannuyeckni  nonumep. OcobeHHOCTU
XUMUYECKMX peakuuin Lenmonossl — Kak

nonumepa. Tunbl NPoMU3BOAHBIX LIEMHOMOS3bI.
JlabopaTtopHasi pabota Ne 7. OnpepeneHue
BMaXXHOCTW LENSON03bI.

JNTabopaTopHas pabota Ne 8. OnpepeneHue
KapOOKCUMbHbIX PYNN B LIENMHONos3e.
JlTabopaTopHaa pabota Ne 9. Onpepenenue
MEeZHOro Yncna Lenmnonosbl.

JTabopaTopHaa pabota Ne 10. Onpepenenue
cTeneHn HabyxaHus Lenmnonossbl.
JlabopaTtopHasa pabota Ne 11. OnpeaeneHune
copepxaHus anba- Lennonossbl.
JlabopatopHasi pabota Ne 12. OnpeneneHue
CTENeHn NonMMepusaunm Lensnosbl.

Tema 9. [emuuenntonosbl XBOWHbIX W
TNNCTBEHHbIX NOpoA,.

OcobeHHocTH XUMUYECKOro CTPOEeHMs
reMUUEniono3 B [JOPEBECUHE XBOWHbLIX U
TNINCTBEHHbIX NOpOA,.

JlabopatopHasi padota Ne 13. OnpeneneHue
NerkorMaponmayemMblx nonncaxapuaos.

J1,Ko




Tema 10. Xumudeckue  npeBpaLLeHust
nosimcaxapuaoB B YCroBUSAX cyrbdaTHON U
CyNb(MTHON BapoOK.

)J,enonmmepmsau,mn nonucaxapmngos B
LLLeNOYHOM cpepe, rmaponuTuyeckast
aecTtpykumnsa B kucnow cpege. [lNpespalleHus
nonucaxapugoB B  YCMAOBUAX  PasNUYHbIX
BapOK.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm 1 npoMexxyTovHas
aTtTecTaums (Ok3ameH, Kypcosas paboTta)

34

34

40

33,5

Pasnen 4. JlurimH

Tema 11. CTpoeHne MOHOMEpPHbIX 3BEHLEB
NUTHMHA W PYHKUWOHAmMbHbIE TPYMMbI.TUMbI
CBsi3el B AUMEPHbIX CTPYKTypax NUrH1Ha.
Bugbl  deHunnponaHoBbiX  eguHUL, B
nurHvHe.  TonoxeHns  OYHKUMOHAMNbHbIX
rpynn B GEH30MbHOM KOMbLie U MPOMnaHoBOW
uenn B O®rE. Apun-apun, ankun-ankun u
ankun-apun CBSI3n Mexay OlE.
CoOTHOLLEHME 3TUX CBSI3EN B NUTHUHE.
JTabopaTopHasa pabota Ne 14. OnpepeneHue
TNINTHUHA CEPHOKUCTTBIM METOLOM.

Tema 12. TllpeBpalleHnss nurHMHa B
YCINOBUSIX pa3fiNYHbIX BapOK.

lMpeBpalleHne nUrHMHa B YCMOBUSIX KUCION
CYNbMUTHON, HATPOHHOW W cynbdaTHON
BapoK. MMoHATME O TEXHNYECKNX NINTHNHAX.

10

10

Pasgen 5. OKCTpakTMBHble  BellecTBa
[PEBECUHbI

12

J1,Ko

Tema 13. TloHATMSS 006  SKCTPaKTMBHbIX
BeLLeCcTBax ApeBECUHbI.

Knaccndmkaumnsa aKCTpPaKTUMBHbBIX BELLECTB U
nokanusauma KMx B pgpeBecuHe. BbI,EI,eJ'IeHVIe
N pasgeneHne aKCTPaKTUBHbIX BELLLECTB.

Tema 14. [ngpodunbHble 3KCTPaKTUBHLIE
BellecTBa.

®PeHoMbHbIE  KOMMOHEHTbI  3KCTPAKTUBHbIX
BELLECTB: TNUrHaHBbI, doriaBoHOMAbI,
rMAOPOKCUCTUNBOEHDI, UX  BIMSHWE  Ha
NpoLLeCChl BapKu.

Ko,J1




Tema 15. TmppodobHble 3SKCTPaKTUBHbIE

BellecTBa.
TepneHoBble

ckMnuaap, CMonsAHble KUCNOThI, KaHI/ICt)OJ'Ib,
BbICLUME JXXUPHbIE KUCIMOTbI, XWPbl U BOCKU

[PEBECUHBI.

JTabopatopHasi pabota Ne 15. OnpeneneHue

MaccoBoW [Jonu

neTposierHbIM 3MpPOM.

coeguHeHus, Xusuua,

BeLleCTB J3KCTparnpyemblix

Tema 16. HuskomonekynsipHble KOMMOHEHTHI
9KCTPaKTUBHbIX BeLLEeCcTBa.

MpocTteie
(rmoponusyembie

BMUSIHWE Ha NPOLIECChI BapKM.
NabopatopHas pabota Ne 16. OnpegeneHue S 12 S

MaccoBoW [Jonu
ropsivyen BoO4ow.

dheHonbI, TaHHWUHbI
WU Hermgponusyembix, n ux

BeLleCTB JKCTparnpyemblix

Utoro B cemecTpe (Ha kypce ansa 3A0) 34 34 40

KOHch'IbTaLI,I/II/I M NPOMEXYTOYHadA

2,5 33,5
aTTrectaums (OK3ameH)

Bcero koHTakTHasa pa6ora u CP no 141

147

OUcuMnnuHe

4.1 Uenun

4 KYPCOBOE NPOEKTUPOBAHUE
M 3agaum KypcoBon paboTthbi (NnpoekTa): MccnenoeaHne Mopdonormyecknx, XMMUYECKUX u

HU3NKO-XUMNYECKNX XapaKTEPUCTMK 0Opasua 6eneHon TeEXHNYEeCKoW Lienmnonossl

4.2 TemaTuka KypcoBon paboTbl (NpoekTa): Tema kypcoBon paboTbl «VccneaoBaHne MoOpPdONOrMYecKomn
CTPYKTYpPbI, (ON3NKO-XUMUYECKUX, XUMUYECKNX XapaKkTepuUCTnk GeneHon cynbdaTtHon (CynbUTHOW) LIENMON03bl U3
OPEBECUHbI XBOVHbIX (NMMCTBEHHbIX) NOPOA.

Tembl Ang nutepatypHoro ob3opa K Kypcosow paboTe

1.

TexHunyeckme Lennonosbl: MeToabl nony4yeHusa, cpaBHUTENbHaA XapakTepucTtuka MeTtoaoB U CBOWCTB

nony4vyaemblX LEennnos.

©CoOoNoOGOr~WN

KMcron cpege.
10.

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

pasaeneHue.
25.
26.
27.

BonokHuctele nonydabpukatsel LIBI xapaktepuctnka n o6nactm mx npuMeHeHus:.

XvMUYeckuin coctas ApeBecuHbl. KpaTkas xapakTepmucrika BceX KOMMOHEHTOB APEBECUHbI.
YrnesoaHasa 4acTb ApeBecuHbl. MeToabl BblAeneHus Xonouensonossl.

lemuuenntonosbl. Knaccmudukaums, ctpoeHme n HoMmeHknatypa.

emuuennionossl. Metoapbl BolgeneHus.

remMnUEenniono3bl XBOWHBLIX NMOPOA.

"emuuenniono3sbl IMCTBEHHbLIX NOPOA.

XvMuyeckue npespalleHus nonncaxapuaos ApeBecuHbl B npoleccax ee aenvrHndpukauun. Peakumm B

Xummyeckue npespaleHna nonncaxapmnagoB ApeBeCuHbl B npoueccax ee ﬂeJ'II/IFHI/I(*)I/IKaLI,VII/I. Peakunn B

BogopacTteopuMble nonucaxapuibl, NONNYpOHUAbI, MEKTUHOBbLIE BeLLecTBa.

JInrHuH. O6Lwime NOHATUSA, CTPYKTYPHbIE eOUHULbI U METOAbI BbiAENEHNS NIUrHUHA.
JIrHuH. Xumnyeckoe ctpoeHune. PyHKLMOHaMNbHLIE rPynbl.

JIurHuH. OCHOBHbIE TUMbI CBA3EW B NMUTHUMHE Ha NpUMepe AMMEPHbIX CTPYKTYP.
JlurHoyrneBogHble KOMMMeEKC.

dusunyeckme n PUNKO-XMMMUYECKNE CBOMCTBA JIUTHUHOB.

Xummyeckme peakunn nurHnHa. Baanmopencreme ¢ anekTpoubHbIMKU peareHTamu.
XvMuyeckue peakumu nurHuHa. BaammogencTene ¢ HykneoMunbHbIMU peareHTamu.
XnMmundeckme peakumm nUrHnMHa B yCrioBusix CyNbOUTHOW Bapku.

XnMmundeckue peakumn fIMrHMHa B YCIOBUSIX HATPOHHOW BapKMu.

XuMmyeckme peakunmn NUrHMHa Npy cynbdaTHOW Bapke.

KoHaeHcaums nurHnHa B npoueccax AenurHmdukaumm gpeBecuHbl.

XMUYeckue peakumm NIUrHUHA NpY OKUCTTUTENbHOW AenurHudukauum (otoenke).
OKCTpaKTMBHbIE BelllecTBa ApeBecuHbl. Knaccudukaums, pacnpegeneHune B gpesecuHe. Boigenexve u

MMapodoGHblE 3KCTPAKTMBHbIE BELLECTBA OPEBECUHbI.
MMopodunbHbIe 3KCTPaKTUBHbLIE BeLLEeCTBa APEBECHHDI.
XumMmunyeckne npespaLLeHnsl SKCTPaKTUBHBIX BELLECTB B MpoLeccax AenurHndmkaumm



4.3 Tpe6boBaHUA K BbINONIHEHUIO U NpPeACTaBeHUI0 pe3yribTaTOB KypCOBOW paboThl (NpoekTa):

PaboTta BbinonHseTcst MHAMBKUAYAmNbHO, C UCMONb30BaHWeM nabopaTtopHoro obopyaoBaHust kKadeapbl.

PesynbTaTbl NpeAcTaBnsloTCs B BMOE UcCnegoBaTenbckon paboTtbl, o6beMom oT 15 cTpaHuu, cofepallero,
cnepyowme oba3aTenbHble ANIEMEHTbI:

- BBEEHME;

- nuTepaTypHbIi 0630p;

- MeTogmuyeckasi 4acTb;

- 3KCrepvMeHTarnbHas YacTb;

- 06cyxaeHue pesynbTaTos;

- BbIBOAbI;

- CMMCOK NuTepaTypbl;

- OrnaBreHue.

5. ®OHJ, OLIEHOYHbIX CPELACTB AN MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUMU

5.1 OnucaHune nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3yribTaToB 00y4YeHUsi
5.1.1 MNoka3aTenun oLueHuBaHUA

Kopn HanmeHoBaHne oueHOYHOro
[MokasaTenu oueHnBaHUA pe3ynbTaTtoB 00y4eHus
KOMMeTeHUnn cpencrea

OemoHcTpupytoT mybuHy 3HaHua B obnacTu MNOPOAHOro cocraBa U
CBONCTB TEXHWYECKUX LIeNonos, BrMSIOWMX Ha TOBapHble KadecTsa
nonurpadn4eckon NpoayKUmK. Bonpochl YCTHOro
BbibupatoT pauuoHarnbHble  TEXHOMornyeckme pelweHuss  Ons | cobecenoBaHus.
Npou3BOACTBA  pasNMYHbIX  BUOOB  TEXHMYECKMX  Lenmono3 B[ TecToBoe 3afaHue.
3aBWCMMOCTM OT UX AanbHENLEro NpUMeEHEHUS. KypcoBas paboTa.
WcnomnbaytoT meTodbl aHanmmM3a TexXHUYeckux uennionos, OGymaru,
KapToHa 1 Ap. KOMMNO3MLMOHHbIX MaTepuaros.

MK-4

5.1.2 Cucrtema n KpuTepum oLueHNBaHUA

KpuTtepun oueHnBaHus chopMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHOe cobecenoBaHne MucbmeHHasn paboTa

MNonHbIN ncyepnbiBaoLw M OTBET,
OEMOHCTpUpYOLWMI  rNyOoKkue 3HaHusA no
XMMUYECKOMY CTPOEHUIO U  CBOWCTBaM
BCEM KOMMOHEHTOB 4PEBECUHbI

OaHbl otBeTbl Ha 5 3apgaHMn u3 5
TECTOBbLIX 3a4aHnN

lemoHcTpupyeT rnyGokoe NnoHMMaHue
M3MOXEHHOTro MaTepuarnia no TemMe KypCOBOM
paboTbl, cBUAETEeNbCTBYOWEE O AeTalibHOM
M3y4YeHUN  NUTEPATYPHbIX  WCTOYHUKOB U
NpaKTUYECKNX METOAMK

5 (oTnmn4yHO)

OTBeT cTaHOapTHbIi 06e3 npuBrevYeHus
OOMONHUTENBHBIX WCTOYHMKOB
nHcpopmaumm. [onyckatotcs He 6Gonbline
OLIMOKM B TEOPETUYECKOM MaTepuare.
OaHbl oTtBeTbl Ha 4 3apgaHma wmn3 5
3apgaHun

KypcoBas paboTa BbiNofiHeEHa B COOTBETCTBUM
Cc 3agaHueMm. Ho otcytctBYyeT noapobHasi
UHTepnpeTaums NOMyYeHHbIX
3KCNepuMeHTarnbHbIX OaHHbIX, nmeroTca
HecyLeCcTBEHHbIE OLLNGBKM

4 (xopoLuo)

OTBEeT He MOmMHbIN OCHOBAHHbLIN TOJNbKO Ha
nekumoHHom matepuane. Ectb obwme
NMOHMMaHMe O CTPOEHUU [OPEBECUHLI, HO
OTCYTCTBYIOT  KOHKPETHble  3HaHus B

Tema KkypcoBon paboTbl packpbiTa, HO €eCTb

3 (yooBneTBOpUTENbHO) CylleCTBEHHble oWwnbkn B cogepXaHum u

ocopmsieHnmn
HEKOTOPbIX TeMax
[aHbl oTBETHI Ha 3 3agaHna U3 5 3agaHun
OTCyTCTBYIOT 3HaHWs Mo Gas3oBbIM TeMam
9 avcumnnuHel. B oTtBeTax Ha Bonpockl | Pabota He COOTBETCTBYET 3afaHuio.
gonyckawTtca rpybble ownbku. [lonbiTka | MNpeactaBneHme  4Yyxxolm  paboTbl, nnarmart,
(HeynoBneTBOPUTENBHO)
CMnCbIBaHMWS. OTKa3 OT npeacTaBneHns paboThbl

[aHbl oTBETHI Ha 2 3agaHnsa U3 5 3agaHun

5.2 TunoBble KOHTPOINbHbIE 3a4aHUSA UMK NHbIe MaTepuarnbl, He06X0AUMbIe AN OLeHKU 3HaHUM, YMeHUN,
HaBbIKOB U (UNK) ONbiTa [eATeNIbHOCTYU
5.2.1 Nepe4vyeHb KOHTPOJbHbLIX BONPOCOB

Ne n/n | dopMynunpoBKn BONpoOCoB

Cemectp 5

1 |XMMMLIeCKIAe npeBpaLLeHns NonMcaxapuaos B YCroBUAX CyNbUTHON BapKu.




2 Jenonvmepusauusa nonMcaxapvaos OpeBeChHbI B LLENOYHON cpeae.

3 MoponuTuyeckasl 4ECTPYKLMS MonucaxapuaoB APEBECUHBI B KOHLEHTPUPOBAHHBIX MUHEParibHbIX KUCMOTaXx.

4 MoponuTuyeckasl 4eCTPYKLMS NonucaxapmaoB APEBECUHBI B pa3baBneHHbIX MUHEPAsbHbIX KUCTOTax.

5 Knaccudukauns u HomeHknatypa nonucaxapuaos ApeBeCUHbI.

6 [peBecuHa kak rmrpockonuyeckuin matepuan. BrnaxHocTb apeBecuHbl. CBo60AHAsA 1 cBsisaHHasi BOAa B
OpeBecuHe.
[peBecurHa Kak aHU30TPONHbLIN, KanUSAPHO-NOPUCTLIN MaTepuarn. NopucTocTb ApeBeCUHbI. MNMNOTHOCTb
OpEeBeCUHbI.
Cnou KneTo4HOW CTEHKM BONOKOH OPeBECUHbI U pacnpefeneHme XMMUYeCcKUX KOMMOHEHTOB B HEN.

9 Mukpockonmyeckoe CTpoeHue ApeBecuHbl (AaHaTOMUYECKOE) NTMCTBEHHBIX Nopog.

10 Mukpockonnyeckoe CTpOeHUE OPEBECUHBI (aHAaTOMNYECKOE) XBOMHbLIX MOPOS,

11 Makpockonuyeckoe CTpoeHue CTBOMa AepeBa.

12 MexaHn3m peakumm rmgponmaa Lennionossl B KUCon cpeae. PakTophbl, BAUSHOWME HA CKOPOCTb Maponnsa.

13 [encTtBme pacTBOPOB LLENOYEN Ha Lennonosy, NoHaTne ob a — uenntornose.

14 Tunbl NPOM3BOAHbIX LIENSTHOMO3bI.

15 Tunbl XMMU4eckux npespaLLeHnii nonnumepoB. OCOBEHHOCTN XMMUYECKMX PeaKLUIA LIeNITHono3bl Kak
nonvmMepa.

16 MonnancnepcHocTb NnonnumepoB. PpakumoHmpoBaHue nonumepos. Kpuesie MMP nonnmepos.

17 MexxmoneKkynspHoe B3aumoaencTeme; BHYTPU- N MEXMONEKYNSAPHbIE BOAOPOAHbIE CBA3M B LieNnionose.
HaamonekynsapHasa cTpykTypa Lennonossbl.

18 AMOpPHbIE, KpUCTANNNYECKNE U aMOpdHO-KpUCTanmMyeckue nonnumepbl. HaamonekynspHas cTpyktypa
Lennionossi.

19 Knaccudukaumsa BonokHNCTbIX nonygabprkaTos.

20 XnMmun4yeckoe CTpOeHWeE LLenmonosbl.

21 XNMUYECKMIN COCTaB ApeBEeCUHbI XBOMHbIX U NIMCTBEHHbLIX NOPOA

22 Xnmun4yeckmmn coctaB agpeBecuHbl. Knaccudumkaums KOMNOHEHTOB APEeBECUHbI.

23 Xnmunyeckme npespaLLeHns nonmcaxapuaos B YCIOBUSX CyribhaTHOW BapKy.

Cemectp 6

24 XuMu4eckue npeBpaLleHmnst 3KCTPaAKTUBHbBIX BELLECTB B NpoLeccax Agenurdndumkauymu.

25 OKCTpaKT1BHbIE BeLLLeCTBa APEBECHON 3eMneHu.

26 OKCTpaKT1BHbIE BELLECTBA OPEBECHOM KOpbI.

27 dDeHorbHbIE KOMMOHEHThLI IKCTPAKTUBHbIX BeLLecTB. [MpocTble heHonbl, TaHHWHbI, UX BIUSIHUE Ha NpoLecchl
BapKMu.

28 DeHOomMbHbIE KOMMOHEHThI AKCTPAKTUBHbIX BELLECTB. JInrHaHbl, hnaBoHOMAbI, TMOPOKCUCTUNBOEHDI, NX
BMUSIHNE Ha NPOLIECChl BapKMu.

29 BbIcLUME XMPHbIE KUCMOThI, XXNPbl 1 BOCKM APEBECUHBI

30 CwmonsHble kucnotol. XKueuua, kaHndons.

31 TepneHoBble coeaNHEHU X HOMeHKNaTypa. XXusuua, ckunugap. MoHoTepneHbl 4peBecyrHbl.

32 TepneHoBble coeanHeEHUS UX HoOMeHknaTtypa. 2Kusuua, ckunugap. MoHoTepneHbl ApeBECUHbI.

33 OKCTpaKTVBHbIE BELLeCTBa APEBECUHbI, NOKann3aunsi B peBECHON TkaHu. BeiaeneHve n pasgeneHvne
9KCTPAKTUBHbIX BELLECTB.

34 OKCTpaKTMBHbIE BeLLeCTBa ApeBecuHbl. Knaccudmkaums.

35 MpeBpaleHns NUrHMHa B yCNoBUSAX CyNbaTHOM BapKu.

36 MpeBpaleHns NUrHMHa B YCNOBUAX KMCIOW CYNb(OUTHON BapKu.

37 Tunbl cBS3€eN B AUMEPHbIX CTPYKTYpax fUrHuHa.

38 JInrHuH. CTpoeHne MOHOMEpPHbLIX 3BEHbEB. PYHKLMOHATBbHbIE IPYNMbI.




5.2.2 TunoBble TeCcTOBbIE 3a4aHus

B naGopaTtopHbIX YCNoBusiX Yalle BCero npenapatbl fUrHUHA NOSyyalT MeToAoM:
a) rmgponusa nonvucaxapuaoe  6) oKMCREeHMs MonucaxapuaoB  B) AenurHudukaumm

KoadhduumeHT cyxoctn (Kcyx) onpeaensetcs aons:
a) pacyeTta abcontoTHOM BnaxHocTW; 6)pacyeTa OTHOCUTESBbHOW BNaXHO

B) NepecyeTa nokasarenemn, obpasua TEXHUYECKON Lenonosbl
o — uenntonosa — 3T0:

a) nokasaTterb kayecTBa TEXHUYECKOW Lienmnonossl;

0) nokasaTenb YUCTOTbl TEXHUYECKON LIENIHONosbl:

B) nokasaTeslb OKMCMEHHOCTU TEXHUYECKON LIENono3bl

KonnuecTtBo kapOOKCUMNBHBIX MPYMN B TEXHNYECKON LIENMO03€e roBOPUT O:
a) CTENEHN OKUCITEHHOCTN; ©) CTeneHn BOCCTAHOBIIEHHOCTY;
B) CTeneHn AecTpyKuum

CrteneHb HabyxaHWUs TEXHWUYECKOWN LIeNsonosbl:
a) NpsiIMO NpornopUMoHanibHa MegHoOMy YnUChy;
6) obpaTHO NponopLMoHanbHa MeaHOMY YKCHY;
B) NpsiMo nponopuunoHansHa CrI1;

r) obpatHo nponopuunoHansHa Cl1

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIEe 3aAaHNA (3aAa4u, KeUchbl)
He npegycmoTpeHo

5.3 MeTtoguueckue matepuarnbl, onpeaensiolme npoueaypbl oueHUBaHUs 3HaHUN, YMeHUN, BageHumn
(HaBbIKOB 1 (MNWN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka obyyatoLlerocsi K NpoOMeXyTo4YHOM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMm4eckomn
3a00/MKEeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMuM perfnameHTUMpPOBaHO JoKanbHbIM HopmaTtuMBHbIM aktom CII6ryYnTa
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIETO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTeCcTaLumn o0yyaroLLnXCca»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumMm no gUCUmnimHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOe TecTupoBaHme NHasa

5.3.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHON aTTecTauum no AUCUUnnHe

- BPEMSI Ha NOArOTOBKY OTBETa Ha GuneT oTBOAUTCS 45 MUHYT;
- BpEMS Ha 3alWuTy KypcoBoW paboTbl He AOIMKHO npeBbiwaTb 15 MUHYT, BKMoYas KpaTkMin Joknag no
pesynbTataMm paboTbl M OTBETHI Ha BOMPOCHI.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OAUCUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspgaHus | Ccblnika

6.1.1 OcHoBHas y4yebGHasa nuTepaTtypa
a.. TepeHTbeBa, | Xumus OPEBECHHDI, http://nizrp.narod.ru/
H.K. YposeHko, E.A.|uenntonossl " M-Bo obpasoBaHus n metod/kaftzkm//6.pd
MaBnosa CUHTETUYECKUX  MONMMMepOoB Hayku P®, BLUTS 2016 f

[TekcTl: MeToaudeckue cneryntg. — Crie.:

yKasaHusi K KypcoBOM BLUT3 CrerynT

paboTte
a.1. TepeHTbeBa, | Xnmus OpPEBECUHBI, http://nizrp.narod.ru/
H.K. YposeHko, E.A.|uennionossbl n M-Bo obpasoBaHus 1 metod/kaftzkm//7.pd
Masnosa CUHTETUYeCKMX  Mnonumepos | Hayku PO, CMGITYPII. — 2015 f

[TekeT]. Y.2.: yyebHoe Chne.: CrerTyperi

nocobvie

6.1.2 flononHutenbHasa y4yebHasa nutepartypa




O.U. EscturHeeB [u | Xumus OpeBEeCHbI n http://nizrp.narod.ru/
ap.] CUHTETUYECKMX  MONMMEpPOB ximdrevesiny.htm
[Tekct]. 4Y.1. CtpoeHue, M-Bo obpasoBaHus n
CBOWCTBA, Xvmudeckue | Hayku PO, CM6ITYPI. — 2010
peakumm U1 NPOWU3BOAHbIE Cne.: CNerTypri
Lennonossl: y4ebHo-
meToamnyeckoe nocobve
P.I'. Anues [v aop.] Xnmng OpeBecuHbI " http://nizrp.narod.ru/
CUHTETUYECKUX  MONMMEpPOB M-B0 0Bpa3oBaHMs 1 chimdrev2.htm
[Tecr: H. 2. Ctpoewve w| . oo crisrTYPM. — 2011
XUMWUSt  [OpPEBECUHbl U ee CI6.- CM6rTYPN
KOMTMOHEHTOB: y4ebHo-
meToamnyeckoe nocobue

6.2 MNepeyeHb NpoceccrnoHanbHbIX 6a3 AaHHbIX U UH(POPMaALMOHHO-CNIPABO4YHbLIX CUCTEM

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CI1b MNYMTA [AnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru
OneKkTpoHHO-6MbnmnoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/

6.3 NMepe4veHb NULEH3UOHHOIo U CBOBOAHO pacnpocTpaHAeMoro NnporpamMmHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HeO6X0AMMON ANA OCYLECTBIeHUs obpa3oBaTeribHOro
npouecca no AucumninHe

AyauTopus OcHalleHve
SnekTpnyeckmne NinMTKU, MUKPOCKOMbI, KOMMMEKT labopaTopHON nocyabl
A-401
AnnapaTt YCKOPEHHOM CyLUKM, (POTOKONOPMMETPLI, BaKyyMHbIA HAcoc, TepMOCTaT, BbITSKHblE
A-407 wKkadbl, BeCbl nNabopaTopHble, MarHUTHbIE MeLLanku, ANCTUNNATOP
MynbTumMeguiiHoe obopyaoBaHue, cneumanmapoBaHHas meberb, gocka
JlekynoHHas ¥ A pyA 4 P A

ayauTopust




