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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucumnnuubl: CopmupoBaTtb KoMneTeHumMn obydatouierocs B obrnactu nonyvyeHus Guonornyecku
aKTMBHbIX MONMMMEPHbIX MaTepnarnos

1.2 3agauv QUCUMUNSIUHBI:

PaccMoTpeTb OCHOBHbIE MPUHLMMLI TEXHONOMK NONyveHUst BMONOrMYecKn akTUBHbIX MONMMEPHbLIX MaTepuarnos;

e V3yunTb cyLlecTByWOWIME W NEPCNEeKTUBHbIE TEXHOMOMMU MonydeHuss OuMononMMepoB UM MyTU  UX
COBEpPLUEHCTBOBAHNS;

* OueHnTb CBOMCTBA NOMMMEPOB A1 CO34aHNsl Ha UX OCHOBE BMONOrMYeckMx MaTepuarnos;

*A3yunTb HaY4YHO-TEXHWYECKYID NMTepaTypy, a Takke MOCMeAHWe LOCTMXKEHUS HayKM U TEXHUKM B obnacTu
TEXHOIOMMM NosydeHnst BUONOTMYECKN aKTUBHbBIX NONMMEPHbLIX MaTepPMarnos.

1.3 Tpe6oBaHus kK NnpeaBapMTEeNbLHON NOAroToBKE 06yYatoLlerocs:
MpenBapuTenbHasi NOAroToBKa Npeanonaraet cosgaHne 0CHOBbI Anst (hOPMUPOBAHUS KOMNETEHLNIA, YKa3aHHbIX
B M. 2, MPW U3y4EeHUN OUCLUMIUNH:

lMpounsBoacTBeHHasa NpakTnka (TexHonormyeckas (MPOeKTHO-TeXHoNorm4yeckas) npakTuka)
OpraHnyeckas xumns

Pusnyeckas xumus

O6Lwasa xuMmnyeckas TexHonorns

2 KOMNETEHLUUU OBYYAKOLLEIFroCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIINHDbI

MK-5: Cnoco6eH noabupaTb TexHONorn4yeckme napameTpbl npouecca Ans npousBoAcTBa
HaHOCTPYKTYPMUPOBaHHbIX KOMMNO3MLIMOHHbIX MaTepuanoB ¢ 3afaHHbIMU CBOWCTBaMuU
3HaTtb: knaccudmkaumo GUoNorMYeckn akTMBHbLIX NONMMEPHbLIX MaTepuasnosB U OCHOBHbIE MPUHLMIILI MX NONYYeHns

YmMmeTb: npoBoauTb aprMeHTVIpOBaHHbIVI Bbl60p npuHUuMna nony4yeHuns bronornyeckn akTMBHbIX noNMMMepHbIX
Marepunanos

BnageTb: OCHOBHbLIMM HaBblKaMu nony4yeHuna OMONOrMYeckn akTUBHbIX NoJNIMMEpPHbIX MaTepunanoB pas3finyHbIX TUMOB

3 PE3YIJIbTATbI OBYYEHUA MO ANCUUIMIIUHE

KoHTakTHas
paboTa

cP MHHoBALL. dopma

dopMbl TekyLiero
yachl .
( ‘{IaiKI;I) (qggl;u ( ) 3aHATUA | KOHTpoOns

HavmeHoBaHWe 1 cogepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

Cemectp
(kypc ans 3A0)

Paspen 1. O6Lwee NMoHATUE o)

Tema 1. OcHOBHble BrononMmMepsi:
benkn, nonmucaxapudbl,  HyKINEeMHOBbIE
kucnotbl AHK, PHK

MpakTuyeckoe 3aHdatue: [NpeseHTaumMm Ha 4 4 4

Temy «buononumepbl —  npupoaHble

BelllecTBa €CTeCTBEHHOro

NPOUNCXOXKOEHNSA» Ko
Tema 2. 3Ha4veHne pasnU4YHbIX

npegcrasuTenemn Gronornveckux

nonvmepax

Mpaktuyeckoe  3aHgaTME:  [IMCbMEHHBIN 4 4 4 ra
onpoc no Teme «buononMmepbl — 3TO

npupopaHble  BELUECTBA  €CTECTBEHHOro| 7

NPOUNCXOXKOEHNSA»

Pazgen 2. OcHoBbl GBMONHXeHepUK

Tema 3. YeTbipe nepnoaa BO3HUKHOBEHMS,
CTaHOBMNEHUS U PasBUTUS HayKu
MpakTuyeckoe 3aHATUE: YCTHLIN ONpoc Mo 4 4 5
POPMUPOBAHUIO U Pa3BUTUIO Hayku, ee
NPUOPUTETHLIM HaNpaBneHUsIM.

Tema 4. Hanbonee BaxHble OOCTUXKEHUSA Ko
ouotexHonorun B IV nepuoae
MpakTuyeckoe 3aHATUE: CooblieHns no
Teme «llepron OGUOMHXEHEpPMHra — CTPOro 4 4 5 ra
Hay4HbIN noaxoa K paspaboTke
OMOTEXHNYECKUX MPOLIECCOB HA OCHOBE
FEHHO -UHXEHEPHbIX MAHUMYMALUAY .




Paspen 3. ®uanonornyeckn akTUBHbIE
nonumepsl (PAI). e rpynnbl GATT

Tema 5. T[lpumeHeHne nonumepoB B
OnoaHanMTU4ECKnx YCTPOWNCTBAX,
GrokaTanMTU4eCcKmx npoueccax.
Monvmepsbl B pasgenuTernbHbIX NpoLeccax
MpakTnyeckoe 3aHaTHE: MNocelueHune
nccnegoBaTenbCcKon naboparopuu,
03HaKOMIIEHME C NPUBOPHBLIM OCHALLIEHMEM.

Tema 6. lNonnmepHble MNNaHTaThbl
MpakTnyeckoe 3aHATHe: OcHoBHblE
MeToabl nucnbITaHUM NonMMepHbIX
MaTepuanoB, npefHasHayeHHbIX  Ang
CO31aHNS1 UMMNIIaHTaToB.

ra

Ko

Paspen 4. WccnepoBaHnas B obnactu
co3aaHus ouornornyecku aKTUBHbIX
NoniMMepoB MEANLIMHCKOro HasHayYeHust

Tema 7. Mpnembl moamdukaumm
NPUPOAHLIX U XUMUYECKUX MOSNIMMEPOB
Ons  co3gaHust OMOomnornm4yeckn akTMBHbIX
n3genuin MeaNLIMHCKOro HasHavYeHus
MpakTnyeckoe 3aHaTHe: MNoceluenune
CEpPUMHOro npou3BoacTBa  Guonornyecku
aKTUBHbIX mMaTepuanoB npeanpusTus
JInHTekc.

5,75

Ko

Tema 8. PasButne nccnegosaHuin B obnactm
co3gaHus NonMMepHbIX MaTepuanos
MeanuuHckoro HasHadenns B CM6rynTn
MpakTnyeckoe 3aHATHE: KoHuenumsa
npugaHns BOJIOKHaMm cobcTBEHHOM
OMonormyeckorm  aKTMBHOCTW,  BrepBble
NnpeanoXeHHass YyYeHbIMW Halwero By3a
npodeccopammu, 3acnyXeHHbIMU OeATensaMm
Hayku n TexHukn CCCP A.U. Meocom u JT1.A.
Bonbdom. CchopmynupoBaHbl UMK HaydHbIe
NPUHLMNbI nonyyeHus ouornornyecku
aKTUBHbIX BOJTOKOH MeauLIMHCKOro
Has3Ha4YeHns " paspaboTaHa nx
Knaccudmkawmsi.

Wtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTaumm n npomexyTovHas
aTtTectauus (3a4er)

34 34

39,75

0,25

Bcero koHTakTHasa pa6ota n CP no
AUcUMNNuHe

68,25

39,75

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBoe npoekTnpoBaHune y‘-le6HbIM nnaHoMm He npefyCcMOoTpeHOo

5. ®OHAl OLLEHOYHbIX CPEACTB AN NPOBEQEHUA MPOMEXYTOYHOWU ATTECTALMKU
5.1 OnucaHne nokasaTenen, KpUTepUEB U CUCTEMbI OLLeHMBaHUA pe3yribTaToB 00y4YeHus

5.1.1 MNokasaTtenun oueHNBaHus

Koa HanmeHoBaHue OLLeHOYHOrO
MokasaTenu oueHMBaHWA pe3ynbTaToB 00y4YeHUs
KOMMNeTeHLMm cpefcTea
Knaccuduumpyetr Guonormyecks akTMBHble MONMMeEpHble MaTepuansl
MO UX LieNeBOMY Ha3Ha4eHuio.
Bonpockl YCTHOro
MpoBoAMT aHanu3 MPUHLMMOB M METOAOB MonydYeHus Guonornyecku
cobecenoBaHusa
MK-5 aKTUBHbIX MONUMEPHbIX MaTepuanoB U 0OOCHOBbIBaeT BbIGOp
. MpakTnKo-opNeHTUPOBaHHbIE
ONTUMAarbHOIO N3 HNUX AN OOCTUXKEHNSA NOCTaBNEHHbIX Lernen. sanaHms
BbiGupaeT cnocob u npvpgaet 3agaHHbIM MONMUMMEPHBLIM MaTepuanam
BUoNornyecKkylo akKTMBHOCTb.




5.1.2 Cuctema 1 KpuTepum oLeHUBaHUA

LLikana oueHmBaHm4A

Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLUIA
YcTHoe cobecenoBaHue MucbmeHHasn paboTa

3auyTeHo npopaboTtke BCEX obsi3aTenbHbIX

OTtBeT NMOSIHbIN, OCHOBaHHbIN Ha

MCTOYHMKOB UHDOpMALIUK.

He 3ayteHo

HecnocobGHOCTb OTBETUTbL Ha BOMNpocC 6e3
nomMoLiu 9K3ameHaTtopa. HesHaHue
3HAYNTENbHOW  YacTu npuHUnnunanbHoO
Ba)XHbIX 3TEMEHTOB ANCUUNITNHbI

5.2 TunoBble KOHTPONbHbIE 3aA4aHUsA UMK UHble MaTepuarnbl, Heo6xoauMblie AN OLEHKN 3HaHUIA, Y MEHUA,
HaBbIKOB U (UNK) onbiTa AeATeNbLHOCTU
5.2.1 MepeyeHb KOHTPOSbHbIX BONPOCOB

Ne n/n I $PopmMynMpoBKM BOMPOCOB
Cemectp 7

1 MoHaTnsa Guonornyeckas akTMBHOCTb, Buonornyeckas MHEPTHOCTL, Bruonornyeckas COBMeCTUMOCTb,
6uogerpagMpyeMoctb, ©Ouo3amelaemMmocTb

2 Brvomatepwmansl, npuHUMnbl nx obpasoBaHus. KoHkpeTHble npumepsbl. CBoNCTBa 1 06nact UCnonb3oBaHUs

3 3agauu n npuHUMNbLI BMONHXEHeprHra. YeTbipe OCHOBHbIX 3Tana pasBuTUs DMONHXEHEPUHTa.

4 "eHHas nrxeHepus. MNonumepsl, ncnonb3yemble ANS reHeTUYeCcKoro matepmana

5 KneTtouyHas nHxeHepns. OCHOBHbIE NpakTU4ecKne NpUNoXXeHns KIeToYHON UHXEHepUN.

6 MpuHUMNbI 1 3aga4n TkaHeBoOW MHXeHepun. OCHOBHbIE NONMMEpPHbIE MaTepuanbl, MCMONb3yeMble B TKAHEBOW
NHXeHepun

7 ®uanonormyeckm aktmHble nonumepsl (PAI)

8 TpeboBaHus kK nonMMepam - HOCUTENsIM

9 LLinpoko nprMeHsieMble NONMMEpPbI-HOCUTENN (CUHTETUYECKME 1 Bruononnumepsbl)

10 Mcnonb3oBaHue nonumepos B 6oaHanMTU4ecknx cuctemax u B CUHTe3e aHanoros 6uononvvepos

11 Monumepbl-HocMTeNy Ang uMmMobunmsaumm hepmMeHToB

12 Monumepsl, ncnonb3yemble B Ka4ecTBe buogerpagnpyembix MaTepuanos

13 OcHOBHble 06n1acTh NPMMEHEHNSs UMMNaHTaToOB B MeAULUNHE

14 OCHOBHble NonUMepbI, UCMoNb3yemble A58 U3roTOBIEHUS UMMNNaHTaToB

15 OCHOBHble NONUMeEpbI, UCMOMNb3yeMble B HEMMMMaHTauMOHHbIX U3Aenmsax

16 OcHoBHble TpeboBaHWsa kK BOCOBMECTUMbBIM MaTepuanam

17 OcHOBHble 3aayun GUONHXEHEPUHIa B pacTEHMEBOACTBE M XXMBOTHOBOACTBE

18 MepcneKkTuBbl NCMONBb30BaHNS BUOTEXHONOMMYECKUX NPOAYKTOB B MULLEBON NMPOMbILLINIEHHOCTU

19 depMeHTLI B B1MOnHXKEHepUn

20 TexHonornyeckas buoaHepreTnka, NOHATUE, 3a4a4n, NPUMEHeHNe

21 Kakue rpynnbl Hago BBECTU B NONMMEPbI ANS NpUaaHnsa UM pacTBOPMMOCTU B BOAE

22 MpuHUMNManbHble NoAXoAbl K 4OMYCKY NONMMEpPHbIX MaTepuarnos U U3AENUA N3 HUX K MPUMEHEHUIO Kak
06bEeKTOB Ans UMMaHTaumm

23 Tunbl Hebroaerpagupyembix u broaerpagupyemMbix NONMMEPOB, UCMONb3YEeMbIX ATt U3FOTOBNEHMWS LLUOBHbIX
maTtepuanos. [MyTu ynydlleHns Ka4ecTBa LLOBHbIX MaTepunanos

24 MpuymHbI Heo6xonmmong cTepunusaumm nmnnaHtTartos. OCHOBHbIE METOAbI CTEPUNN3ALMK NONIMMEPHbIX
MaTepuanoB U U34enuin, NnpeaHasHavyeHHbIX A58 UMMNNaHTUPOBaHMUS

25 OCHOBHble MeTOAb! UCNbITAHUI MONUMEPHbIX MaTepuanoB, NpeaHa3HavYeHHbIX 419 CO34aHMSA MMMNaHTaToB

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aA4aHnA (3agaun, Kenchbl)

Mpumep NpPakTUKO-OPUEHTUPOBAHHOIO 3aJaHudA: MNepedvynucnuTb crnocobbl npnoaHna 6aKTepVIU,VI,EI,HOCTVI

kapGoKcUNcoaepKaLlMm BONOKHUCTLIM MaTepuanam.

KpaTkuin npumep otBeTa: Hambonee npoctonm cnocob copOumMsi MOHOB NEKapCTBEHHOrO aHTMMUKPOGHOro

npenapara (Hanpumep, MUpaMncTHa, 6aHeoumHa n T.4.). Takke MOXHO copbupoBaTb Goriee 4OPOrocTosiLMe COCTaBbl
Ha OCHOBe MOHOB cepebpa U 3onota. Kpome copbumu, npenaparsl MOXHO BBOAUTb HEMOCPEACTBEHHO B (DOPMOBOYHbIE
pacTBOpbI NMONMMEPOB Ha CTaAUK MOMYYEHUs! BOSIOKOH UM HaMbIMATh HA yXKe FOTOBble BONIOKHUCTbIE M3Aenust.



5.3 MeTopuyeckue martepuanbl, onpepensitowue npoueaypbl OLeHUBaHWUSI 3HAHUIA, YMEHUI, BNageHnn
(HaBbIKOB 1 (MNIN) NPaKTUYECKOro ONbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus ponycka obyu4atolerocsi K npomMexyTo4HOW aTTecTaumy U NopsiaoK NMUKBMAaLMUN akapeMUyeckon
3a40MKEeHHOCTH

MpoBeaeHne NPOMEXYTOYHON aTTecTaumMm pernaMmeHTMPOBaHO MoKanbHbIM HOpMaTuBHbIM aktom CI6IYMNTO
«[onoxeHne o NpoBeAEHNUN TEKYLLIEro KOHTPOISt YCNEBAEMOCTU U MPOMEXYTOYHON aTTecTaunm oby4aroLLmnxcsi»

5.3.2 dopma npoBeaeHUs NPOMEXyTOUYHOW aTTecTauMm No AMCUUNIIMHE

YcTHagda + MuceMeHHas KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Oco6eHHOCTM NpoBeAEeHNA NPOMEXYTOYHON aTTecTauum Nno AUCUUNIINHE
Bo Bpemsi npoBeaeHnsi 3a4eTa CTYAEHTY He paspeLlaeTcs nofib30BaTbCa MaTepuanamMmm fekunin, y4eOHNKOB.

6. YHEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHWE OUCLUUNINIUHbI
6.1 Yyeb6Hasn nutepatypa

ABTOp I 3arnasue [ M3paTenbcTBO I log n3gaHus I Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTtypa

Ocosckast N.N.,|Monumepsbl B GuoTexHonorun Cankr-MeTen6vor: http://publish.sutd.ru/
Fopbaues C.A. 1 BuonHxeHepumn Cr|6ryngnyp ’ 2019 tp_ext_inf_publish.ph
p?id=20195044
Ocosckas U.W. MonumepHble  maTepmansl. : . http://publish.sutd.ru/
MpumeHeHne n nepepaboTka Canir genTéalpfggrﬂ BWTS 2017 tp_ext_inf_publish.ph
p?id=201912920
6.1.2 lononHnuTenbHasa y4yebHasa nutepatypa
OtB. Muxavinoeckas A.|CoBpeMeHHble  TeHO4eHUUn http://publish.sutd.ru/
. passuTus XMMUK " CM6.: CN6rynTA 2015 tp_.eft_lnf_publlsh.ph
TexHonormu NoNUMeEpPHbIX p?id=2771
mMaTepuanos
MaBnosa E.A.,|BuotexHonorus . http://publish.sutd.ru/
Y AOBEHKO H.K., Ca””‘&?{éﬁfﬁﬁh BUWTS| 2017 |tp_ext_inf_publish.ph
TepeHTbeBa J.I1. p?id=201912658

6.2 NMepeyeHb NpodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNIPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbnmnotedHas cuctema IPRbooks (http://www.iprbookshop.ru/);.
2. OnekTpoHHble 6ubnunoteyHsie pecypcbl CITYMTA. (http://publish.sutd.ru/);
3. HayuyHas anektpoHHaa 6ubnuoteka elLibrary.ru. (http://elibrary.ru/defaultx.asp).

6.3 NMepeyeHb NULIEH3NOHHOIro U CBOGOAHO pacnpoCcTPaHAEeMOro nporpaMmMHoro obecne4yeHus
Microsoft Windows 10 Pro
MicrosoftOfficeProfessional
OfficeStd 2016 RUS OLP NL Acdmc

6.4 OnncaHue maTtepuanbHO-TeXHUYECKOM B6a3bl, Heo6xoauMomn Ans ocyllecTBNeHUs obpasoBaTeribHOro
npouecca no gucumniunHe

AyouTopus OcHalleHve

MynbTumeauiiHoe obopyaoBaHue, cneyuanuampoBaHHas mebenb, Jocka
JlekymoHHas Y A PYA H P A

ayountTopusa

CneuunanuanpoBaHHas mebernb, Aocka
YuebBHas ayoutopus
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