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Komnemenyuu onoIi 00ydYeHHUsI 1O ANCHUILINHE
Cooeporcanue
KomnemeHuuil




[1K-3 | BnameHuem CHUCTEeMOM | 3HaTh: aKTyaJbHbIC HAINPABICHUS UCCICIOBAHMI

byHIaMEHTaTBHBIX B COBPEMEHHOMN TEOPETUYECKOU u
XUMHUYECKUX OHATHN JKCIIEPUMEHTAIBHON XUMHUHU, HUX COLHUAIBbHYIO
3HAYUMOCTb.

YMeTh: ONmMChIBaTH CBOWCTBA U OCHOBHBIC
00JIaCTH TIPUMEHEHHUS BEIIECTB Ha OCHOBE HX
CTPOEHHs, IIPUMEHATH 3HAHUA O BPEIHBIX H
OTIaCHBIX CBOMCTBAX BELIECTB IPU pabOTE ¢ HUMH
Bnagers: Meromosornel CHHTE3a M aHAJINA3A
TBEPABIX  TEJ, XUMUYECKUMH  OCHOBAMM
IIPOMBILLIICHHOT'O IPOU3BOJICTBA KPUCTAIIIIOB

2. Mecto aucunminnsl B ctpykrype OITIOII 6akanaspuara
Hucnunnuna «[IpoGiemsbl 1 3a1a4i XUMUU TBEPAOTO Tesa B 21 BeKe» OTHOCUTCS K AUCIUILITUNHAM
10 BEIOOpPY BapHaTUBHOW YaCTH.
Huctunnuna «[Ipobnemsl 1 3aaun XUMUU TBEPAOTo Tena B 21 Beke» u3yyaercs Ha 3 Kypce B 5
ceMecTpe.

3. O0beM AUCHMIIHHBI (MOAYJIsI) B 3a4€THBIX eIUHHUIAX C YKAa3aHMEM KOJINYeCTBA aKaJeMHYeCKHX
4acoB, BbIIeJEHHBIX HA KOHTAKTHYI0 padoTy o0y4aluuxcs ¢ npenoaanarejieM (1o BuaaM
3aHAITHIT) M HA CAMOCTOATEJILHYIO padoTy 00y4aromuxcs

OO61mas Tpya0eMKOCTh (00beM) AMCHUILTUHBI (MOIYJIsl) COCTaBisIeT 2 3a4eTHhIX equHULbl (3E*),
72 akaJeMHUYECKHX Yaca.

3.1. O6vém oucyunaunst «llpoonemol u 3a0auu xumuu meepoozo mena ¢ 21 gexe» no euoam
YueoHvIx 3anamuil (6 uacax)

Bcero yacos

O6LEM THCHUILTHHD] ouHas (¢opMma | 3a04yHast (O4HO-

o0yuyeHHs 3a04Has) Qopma
0o0ydeHus
OO61ast TpyA0EMKOCTh TUCIUTUTMHBI 72
KonraktHas™ paborta oOydarommxcsi ¢ mpernojaBarenaemM (1o
BUJIaM Y4eOHBIX 3aHSTHI) (BCETO)
AymuTtopHas pabora (Bcero**): 36
B T. YHCJIE:
Jlexnun 36
CeMHUHApHI, MPAKTUYECKUE 3aHITHUS
[IpakTuKyMBI
JlabopaTopHbie paboThHI
B T.4. B aKTUBHOM U MHTEPAaKTUBHON (hopmax 36

Bueayaurophas pabota (Bcero**):

B TOM YHCJIe, MHAUBUAYyadbHas paboTa 00yJaronuxcst
C mpernoiaBarenemM™*™*:

KypcoBoe npoexktupoBanue

['pynmoBasi, "HANBUAYAIbHAS KOHCYJIbTAIlUs U HHBIC
BHUJIbI Y4€OHOW NEATENbHOCTH, MPEeayCMaTPUBAIOIITNE
rPYNIIOBYIO J5R105 VHJIUBULYAIBHYIO paboty
oOydJaromuxcsi ¢ TpernojaBareiieM  (HeoOX00umo
VKA3amb mMoabKO KOHKPEmHblll 81O YYeOHbIX 3AHAMULL)

TBopueckas paboTa (dcce)

CamocrogTenbHas paboTa 00ydaronmxcs™™ (Bcero) 36

Bua npomexxyTrouHol atrectanuu ooyJaronierocs (3ader)

4. Conepxkanue qnucuunannbl «IIpodaeMbl 1 3a1a4u XUMUM TBEPAOIo Tejaa B 21 Bekey,



CTPYKTYPHPOBaHHOE M0 TeMaM (pa3ejiaM) ¢ yKa3aHHeM OTBEJIeHHOIr0 Ha HUX KOJIMYeCcTBa
aKajeMHYecKHX YaCOB U BH/IOB y4eOHBIX 3aHATHIi

4.1. Pazoensl oucyunaunvl (M00yisn) u mpyooemKoCchsb RO 6UOAM YUeOHbIX 3anAmuil (6
aKademuueckKux 1acax)

015 04HOUL hopmbl 00yUeHU:A

ol
5 Buabl yueOHBIX 3aHATHH,
g BKJIIOYAsI CAMOCTOSITE/IbHYIO
B padoTy 06y4arommxcs u
= § TPY/I0EeMKOCTh
E: E (B yacax) ®opMbl TEKYyLIET0
Ne Paznen ® ayJIMTOPHbIE caMocCTosiTe KOHTPOJIA
n/n JIMCIMTIINHBI E yueOHbIe JbHast ycIeBaeMOCTH
L | 3amsTus padora
BCEro | JeKI | CeMHHAPBhI, |00y4aoImmx
UM | [PaKTHYeEC |CHA
KHe
3aHATHS
Baenenue. 4 2 2 co0eceloBaHue
1. | Knaccudukamus tBepasix Ten | 4 2 2 co0eceloBaHue
2.| OcHOBbI  30HHOW  Teopuu | 8 4 4 cobecen0BaHHE
TBEPJIOTO Tella
3. | Peanbhas ctpykrypa TBepabIx | 8 4 4 co0eceroBanue
TeN
4.| AmopodHsbie MaTepHuaisl: | 8 4 4 co0eceoBaHNE
CTPYKTYypa U CBOWCTBA
5.| Kepamuueckue TBepasie Tena | 8 4 4 co0eceoBaHNE
6. | TBepabie Tena cl|8 4 4 pedepar
METAITMYECKUM  XapaKTepOM
CBSI3U
7.| ®usuka u xumus | 8 4 4
MOJTYTIPOBOTHUKOBBIX coBeceIoBane
MaTepUajoB
8. | llpuHuumnsel noctpoeHus | 8 4 4 KonTponbnas padora
KOMITO3H-ITHOHHBIX
MaTepHUajIoB
9 | CaoiicTBa HaHOMaTe-pualoB | 8 4 4 KOJJIOKBUYM
72 36 36 3a4er

4.2 Cooeporcanue oucyuniaunovt (Mo0ynsn), CmMpyKmypupoeaHHoe no pa3oenam

(memamy)
HaumenoBaHue pa3aeia
Ne pa Conep:xkanue
JUCHMILIAHBI
1 HasBanue Paznena 1

Cooeporcanue 1eKyuoHHO20 Kypca

1. Beenenue [Ipenmer u 3amaun Kypca. MecTo XMMHUHM TBEpPJOIO Tella CPpeIu
Opyrux HayK. Xumus U (QU3HKa TBEPAOro Tela - OCHOBA

COBPEMEHHOTO MaTEPHAIOBEICHHUS.
2 Knaccugpukanus | Cummerpus B IIpUpoJE u TBEPABIX Tenax.
TBEPJBIX TEJ. Kpucrannorpapuyeckoe U KPUCTAUIOXMMHUYECKOE OIHUCAHHE
TBEPIBIX TEIL. Knaccudukanus TBEPIBIX TEl o

AJIEKTPOITPOBOTHOCTH.




HaumenoBanue pa3jaena
AUCHUTLINHBI

3. OcHoBBI 30HHOM | OOpa3oBaHME  DHEPreTUYECKUX  30H.  YHCIO  COCTOSHHM
TEOpUU TBEPJOro Te€Ja | 3JEKTPOHOB B BHeprerudecko  30He.  KBasummmyibc.
DddekTruBHAs Macca HOCUTENCH 3apsia.

4. Peanbnas Knaccudukanus nedekroB mo ux pasmeprHoctd. Toueunble
CTPYKTypa TBEpIbIX Tell | (HyJbMepHble) OedeKThl - BAaKaHCHUHU, aTOMbl B MEXKIOY3JIHSX,
XUMHAYECKHE NPUMECH; JHHEWHbIe (OZHOMEpHBIE) NePEeKTh -
JUCIIOKAllMU U MUKPOTPEIIMHBI; TOBEPXHOCTHBIE (JIBYXMEpHBIEC)
ne(eKThl - TPaHUIBl 3€peH U JBOMHHMKOB, NE(PEKTHl YIaKOBKH,
CTEHKHM  JIOMEHOB, MeX(a3Hble TpaHUIIbl, TOBEPXHOCTh
KpHUcTaia; o0beMHbIe (TpexMepHbIe) 1e(eKThl - MUKPOITYCTOTHI
u BKIroYeHus apyroil ¢asel. Llentpsr okpacku (F, M, R -

Conep:xkanue

LIEHTPBI). Pagmanmonnsie  neeKTHI. AHTUCTPYKTypHas
Pa3ynopsii04YeHHOCTb. HecTexnomeTpuyHOCTS. Kpaessie,

BHHTOBBIC U CMELIAHHBIE TUCIOKAIUH.
5. AmopdubIe bmwkHuit 1 ganbHUNA TOPSIOK. MeToapl MoydeHus: aMOp(HBIX
MaTepuabl: CTPYKTypa U | MaTEPUAJIOB: HAHECEHME HAa IOMJIOXKKY IIyTeM pacCIbUICHUS;
CBOICTBa ObICTpOE  OXJIAXKJEHUE pacIilaBa; MOHHAas  MMILIaHTALMs.

Ocobennoctu mepexoga B amopdHoe coctosiHue. Temmeparypa
crexkyioBaHus. dOu3nueckue U XMMHUYECKHE CBOMCTBa aMOP(HBIX
MOJTYIIPOBOTHUKOB U METANIOB. MeXaHHYECKHEe KOPPO3HOHHBIE
CBOMCTBA. DJIEKTPUYECKUE U MarHUTHbIE cBoWcTBA. [IpuMeHeHue
aMOp(HBIX MaTEPHAJIOB.

6. Kepamudeckue TBepasie | TexHomorus TIOJTyYEHUS KEepPaMHUKH. Cnekanwe.
Tena [TocnenoBarenbHble CTaauU Tpolecca CHEKaHHWs. XUMHYECKHe
MPUHIUIBl KOHCTPYWPOBAaHUS KEpaMHKH. BakHeiimne rpymiisl
KepaMHUYEeCKHX MaTepUaJIOB: KJIACCUYECKHE TUAIEKTPHUKH, MbE30 -
W CETHETODJIEKTPUKH, TBEPIBbIE  DIIEKTPOIUTHL,  (HEpPPUTHI,
CBEPXMPOBOJAHMKH, KOHCTPYKIIMOHHAs Kepamuka (kapOujHasdi,
HUTpPUJIHAS, OKCHJIHAS).

1. TBepI[LIe TCJa C I/IHTepMCTaHHI/I‘ICCKI/IC TBECPABIC TeEJIa. IInactuueckue CBOMCTBA
METATINIIMYCCKUM MeTauioB. IlmacTMYHOCT, METaLIOB M CIIJIaBOB. SIBIeHUS
XapaKTCpOM CBA3U MOJI3y4ECTU 151 YCTAJIIOCTH B MCTaJljiax. HpO‘{HOCTB u

YKApOIMPOYHOCTh MeETAIOB. CBEPXIPOBOMAAIINE METAJUIBI U
cruiaBbl. Marnetnsm. ONTHYECKUE CBOMCTBA METAJUIOB.

8. ®dusuKa U XUMUs O6mme cBeneHUss O MOMYNPOBOAHMKAaX. ONTHYECKHE CBONCTBA
MIOJIYIIPOBOJHUKOBBIX | IIOJIYIIPOBOJHUKOB. DOTOINEKTPUYECKUE u
MaTepuaioB (OTOIIOMUHECIICHTHbBIE CBOMCTBA MTOJIYITPOBOJTHHUKOB.
MarautHble  CBOHCTBA  NOJYNPOBOAHUKOB.  Ouucrtka U
JIETUPOBAHHE TOJIYINPOBOAHUKOB - NYyTH (OPMHPOBAHUS UX

CBONCTB.
9. CaoiicTBa Crpoenne W  CBOWCTBA  HAHOCTPYKTYp. [BepIoOTENbHBIE
HaHOMAaTepHaJIoB HAHOKJAcTepbl M HAaHOCTPYKTyphl. Ilnenku. TemnoBele u

MEXAaHUYECKHE CBOMCTBA. OJEKTPUYECKHE, MArHUTHBIE W
ONTUYECKUE CBOKWCTBA HAHOCTPYKTYP.

5. Ilepedyenn y4eOHO-MeTOAMYECKOI0 00ecneYeHus1 A1l CAMOCTOSITeIbHOM padoThI 00y4yaromuxcs 1mo

aucuunanne «Ilpodaembl u 3a1a4u XUMUM TBEPAOro Tesaa B 21 Beke»

3a;[aH1/1;1 AJIL CaMOCTOATCIIBHOI'O BBIMTOJIHCHUSA CTYICHTAMU

ITo Teme 2. CBoiicTBa TBEpABIX Tel, ompenensieMble nuciokanusmu (Mcnons3yemas muteparypa 1-
3).

[To Teme 3. DxcnepuMEHTATBHOE TOATBEPKICHUE CYIIIECTBOBAHUS 30HHOW CTPYKTYPhI TBEPIBIX TEI
(Ucnonbzyemas nmuteparypa 1-3).

ITo Teme 4. [Tonyuenue TBepaodazubix marepuanoB metonomM CBC (Mcnonszyemas muteparypa 1-



3).

ITo Teme 5. Crekno. Ctpykrypa. CBoiictBa. [Ipumenenue. (Mcnonb3yemast mutepatypa 1-3.)
ITo Teme 6. Orueynopusie marepuaisl (Mcmons3yemas nureparypa 1-3).
Ilo Teme 7. IlepcieKTUBBI pa3BUTUS HOBBIX MeTauiMueckux Martepuanos (Mcnombszyemas
aureparypa 1-3).
Mo Teme 8. [MoxynpoBoauukoBeie ycrpoiicTBa (Mcnonb3yemas iuteparypa 1-3).
ITo Teme 9. ITporuo3 CBOMCTB YIOPSIOYECHHBIX KOMIIO3UTOB (HCIONIb3yeMast aureparypal -3).
ITo Teme 10. IlpuMeHeHue B HAHOYCTPOMCTBax pa3iIWyHbIX HaHOCTPYKTYyp (Mcmonb3yemas
aureparypa 1-3).

6. @OH/1 OLIEHOYHBIX CPECTB /ISl IPOBeIeHNsI MPOMEKYTOYHON aTTeCTAIUN 00yUAIOIIUXCS 110
JTUCIHUIIINHE

6.1 Ilacnopm ¢honoa oyenounvix cpedcme no oucyunaune (MooyJio)

Ne Kontpomupyewmsie pa3znens! (Tembl) | Kox KoHTposnmpyeMoii KOMIIETEHIIMK | HANMEHOBAHUE
/1 JUCIUTUTUHBI (wm e€ wacTtH) / 1 ee GOPMYITHPOBKA | OIIEHOYHOTO
(pe3ynbTaThl 10 pasenam) — I10 KEJAHUIO0 CpencTBa

1. Beenenne I1K-3 cobecenoBaHue

2. Knaccudukanus tBepapix ten. | 11K-3 cobecenioBaHne

3. OCHOBBI 30HHOH teopun | I1K-3 cobecenoBanue
TBEPJIOTO Tella

4. Peanbnas crpykrypa TBepabix | [T1K-3 cobecenoBaHue
Tel

5. AmopdHbIe marepuansl: | [1K-3 cobecesioBaHUE
CTPYKTYypa M CBOMCTBA

6. Kepamuueckue tBepable Tena | [TK-3 pedepat

7. Treppie Tena ¢ | [IK-3 cobecenoBanue
METAJUINYECKUM XapaKTepOM CBSI3U

8. ®duszuka U xumus | [1K-3 KonTponbHas
MIOJTYIIPOBOTHUKOBBIX MaTepHAJIOB pabota

9. CBolicTBa HAHOMATEPUAIIOB I1K-3 KOJUTOKBUYM

6.2. Tunoeguie KOHmpOJ/ibHble 3A0aHUS UTU UHDLE Mamepuaiibl

6.2.1. 3auer
a) THUIIOBBIE BOIPOCHI (3adaHMUs)

0.

RRO©oOo~NoO~WNE

Knaccugukanus TBepabIX Tedl.

Kpucrammoxumuaeckoe U KpUCTAIUIOrpapuuecKoe ONMMCaHUe TBEPIBIX TEl.

30HHBIN XapaKTep YHEPreTUUYECKOT0 CIIEKTPa AIEKTPOHOB B TBEP/IBIX TEJIAX.

3amnoJIHEHHE 30H JJIEKTPOHAMM.

[T1O0THOCTH KBAaHTOBBIX COCTOSIHUN B 30HAX.

CBoiicTBa TBEpABIX TEN, GOPMHUPYEMBIC IHEPTETHUECKUM CIIEKTPOM.

JIBa BUJ]a TUHAMUKH KPUCTAIITNYECKON PEIIeTKH.

CBoiicTBa TBepAbIX TeJ, OpMHUpYEMbIe (POHOHHBIM CHEKTPOM.

OO6mme mpeacraBiaeHus o qedeKTax B TBepAbIX Tenax. [I[pumecHbie 1e(eKTh.
OOmue npeacTaBiIeHus O JUCIOKAIMSIX: SHEPTeTHKa, B3auMo ieiicTBus. Mcrounnkn oOpa3zoBaHus.

1. ITnockue nedexTs.

12. MeTob! onpeiesieHrs TUIOTHOCTH TUCITOKAIIAMN.
13. Bunabl 00beMHBIX €(EKTOB.

14. TloBepxHOCTB TBepAOTrO Tena. CTpyKTypa.
15. SIBneHust Ha MTOBEPXHOCTU: CMauMBaHUE, aICOPOIUs, XeMOCOPOIIHS, YMUCCHSL.




16. O6beMHBIC TTPEBpAIICHUS . aJUIOTPOITHBIC, MAPTCHCUTHBIC.

17. Tunsl TBEpAOTEIbHBIX PEAKIIHIA.

18. AxTuBarust TBEpABIX TEIL.

19. BHyTpu TBEpAOTEIBbHBIE PEAKIIUU.

20. XapakTepucTUKa TBEpAbIX TEJ C METANIMYECKUM THIIOM CBSI3H.

21. laTepMeTaIIINYeCKHE COCTUHEHUS.

22. SIBneHus MOA3y4YECTH U YCTAJIOCTU B MeTaiiax. [IpoYHOCTh U 3KaporpoyHOCTh METAIIIOB.
23. CBepXIpOBOISIINE METAILIBI.

24. MaraeTusM MeTaJlIoB.

25. OnTuueckre CBOMCTBa METAJLIOB.

26. DIeKTpOnPOBOIHOCTh METAILJIOB.

27. Obume cBeleHus: 0 KepaMUYIECKUX MaTepraax.

28. O6mwme cBeIeHHS O MOTYIIPOBOTHHUKAX.

29. OnTHyecKue CBOMCTBA MOTYIPOBOIHUKOB.

30. doTosrnexTpUUecKre U (POTOIIOMHUHECIIEHTHBIE CBOICTBA MOIYIPOBOIHUKOB.
31. MarHuTHBIE CBOMCTBA MOTYIPOBOIHUKOB.

32. Knaccudukanust KOMIO3UIITMOHHBIX MAaTEPHAIIOB.

33. [IpuHIMTIBI BEIOOpa MaTEpUAIIOB MAaTPHUIL M BOJIOKOH.

34. TBepaoTenbHbIE HAHOKIIACTEPHI K HAHOCTPYKTYPHI.

35. ITneHkwu.

CryneHT nmonyyaeT 2 Bompoca. 3aueT MPOXOAUT B BUJIE COOECET0BaHUS.

6.2.2. Konnokeuym

TUIIOBBIE 3aJJaHUS
Bapuanr 1
1. [TosicauTe paznuune MeX1y OIMKHUM U TaJbHUM MOPSAKOM B TBEPABIX TENaXx.
2 Yem oTiiMyaeTCs SHEPreTUYECKHM CIIEKTP 3JIEKTPOHOB B KPUCTAIUIE OT CIIEKTPa B M30JIUPOBAHHOM
aTome?
3. YTo Takoe KBa3UMMITYJIbC JIEKTPOHA?
4. B yem 3akitoyaercs pu3ndeckuil cMbICi NOHATHS () (PEKTUBHON Macchl B KpucTaie?
5.T'1ne B HEPreTH4ecKOM CHEKTPe COOCTBEHHOTO MOIYINPOBOIHIKA PACIION0XKEH YPOBEHb
XUMHUYECKOI0 NoTeHuuana?
6. B yem 3akirogaercs pa3nuune KOHTHHYAJIBHOIO U aTOMUCTHYECKOI0 IOAX0/a K aHAIIU3Y
KPUCTAIJINYECKON PeIeTKn?
7. Yto Takoe ¢poHoHbI? Kakoit ¢pyHKINN pacnpeaeaeHns O TUUHAIOTCS
8. Kak kauecTBEHHO OOBSICHUTDH TEMIIEPATYPHYIO 3aBUCUMOCTD TEIUIOEMKOCTH 110 DHUHIITEHHY U 1O
Jle6aro?
9. Onpenenennie neexToB.
10. YeM oTiiMyaroTcs SHEPreTHUEcKue JIEKTPOHHbIE COCTOSIHUSA, CBSI3aHHbIE ¢ e(eKTaMH, OT 30HHBIX
COCTOSIHUM 3JIEKTPOHOB KpucTayia?
11. KakoBa pa3mepHas kinaccupukaius 1epexron?
12. Yrto Takoe F-tieHTpsn1?
13. [IpuBenuTe MpUMepHI B3aUMOACHCTBUS 1€(DEKTOB.
14. KakoBa Mofie/1b aCCOIMMPOBAHHBIX LIEHTPOB?
15. Yro Takoe panuaioHHble 1e(eKThI?
16. Bunbl 00beMHBIX 1e(DEKTOB B TBEPABIX TENAX.
17. Ilpuposia 06pa3oBaHUs TPEIIHH.
18. OtHOCsTCS 111 OHOHBI K 00beMHBIM JeheKTam?
19. Yo Takoe MO3auYHOCTh KpUcTaia?
20. Kakum 06pazom makpoiehexTsl BIUIOT Ha AU Y3Ur0 B TBEPABIX Teax?
21. Kakue BUJIbI TOP B TBEP/IOM TeJIE€ Bbl 3HAETE?
Bapuant 2
1. Kakue crnenuanbHble CBOWCTBA W ONTHMAJIBHBIA COCTaB MAaTEpUATIOB HEOOXOMUMBI JUISI WX
HCIIOJIb30BaHUS:
- B Ka4eCTBE AJIEKTPOJINTA;



- B KauecTBe Marepuasna A OKOH;
- B KauecTBe MaTepuasa KOHTeHHepa JJis1 paAUOaKTUBHBIX OTXO/I0B;
- B KauecTBe Marepuasa KOHTEHHepa, yCTOMYHUBOIO /10 BBICOKUX TEMIIEPATYD;
- B Ka4ecTBE MaTepuasa KOHTEWHepa, yCTOHYMBOIO O HU3KUX TEMIEPATYP;
- B KauecTBE M30JIMPYIOUIEr0 MaTepuana,;
- B KauecTBe MaTepuasa JJii MarHUTHBIX 3JIEMEHTOB MaMATH;
- B KauecTBE Marepuaya, MPOBOJMMOCTh KOTOPOTO YYBCTBHUTEIbHA K OOJYUYEHUIO BUIAUMBIM
CBETOM;
- B KauecTBE KOHCTPYKLIHOHHOI'O MaTepuaa.
OTtBeT 000CHOBATE.
2. Yto Takoe ycTanocTh MeTaiuia? B yeM cocTouT ee MexaHu3m?
3. B ueM cocTouT pazHHIla TEOPETUUECKON U TEXHUUECKOU MPOUYHOCTHU?
4. IlpuBenute npuMepbl CTPYKTYPHO-UYBCTBUTEIBHBIX M CTPYKTYPHO-HEUYBCTBHUTEJIbHBIX CBOMCTB
TBEP/IbIX TEII.
5. UTo Takoe CBEpXMPOBOJIHUKU?
6. ChopmynupyiiTe MPUHIMITEI BEIOOpA MaTeprasa BOJIOKOH, apMUPYIOIIUX KOMIIO3HT.
7. Tloyemy BOJOKHA-HUTH — camasi BbITOAHAsS KOHQUTYypalnus apMarypbl KOMIO3UTOB JIJIst
KOHCTPYKIIMOHHBIX TPUMEHEHUHN?
8. Urto Takoe dheppuThi?
9. UeM OTIMYAIOTCS MEXaHU3MBI Pa3pyIICHUS METAIUTMYECKUX M KEPAMUYECKUX TBEPABIX TEI?
10. B yeM cOoCTOUT sABJIIEHHE MATHUTOCTPUKLIUN?
11. Ilouemy KpeMHUI1 HE UCIIOJIb3YETCS B KAUECTBE KOHCTPYKLIMOHHOIO Marepuaa’?
[IIxana oueHuBaHUs:
CryneHT nojryyaeT OJUH TEOPETUYECKUI BOIPOC, HA KOTOPBIN AA€T YCTHBIN OTBET.

3auteHo (10 14 GansioB) cTaBUTCS MPH:

IMpaBHUJIbLHOM, ITOJIHOM U JIOTUYHO IMTOCTPOCHHOM OTBCTC,

YMCHHHU OIICPUPOBATH CIICIUAIIbHBIMU TCPMUHAMU,

HCIIOJIb30BAHUM B OTBETE JIOMOJIHUTEIbHBIN MaTrepual,

HIUTIOCTPUPOBATD TCOPETUICCKUC IMOJIOKCHHUA ITPAKTUICCKUM MAaTCPpHUATIOM.

Ho B otBEeTE MOTYyT HMETHCS:

e HerpyOble OMOKH UK HETOYHOCTH,
® 3aTpPyJHEHHUS B UCIOJIb30BAHUH MPAKTHYECKOTO MaTepHUaa,
® HE BIIOJIHE 3aKOHYEHHBIC BHIBOIbI UM 000OIIICHHS.

He 3auteno (MeHee 5 0anioB) CTaBUTCS TIPH:

® CXEMaTHMYHOM HEITOJHOM OTBETE,
® HEYMEHHHM ONEpPHPOBAThH CIEIUATBHBIMA TEPMUHAMHU WIIM UX HE3HAHHH,

e OTBeTe ¢ IpyOBIMU OMIMOKaMHU,

® HEYMEHHUHU IPUBOJIUTH MPUMEPHI MIPAKTUUYECKOTO MCIIOIB30BAaHHSI HAyYHBIX 3HAHU.

6.2.3. Pedepat (MoskeT ObITH BBINOJIHEH A5 MOBbILIEHUS 02/1710B)

Temsl pedepaToB
[TpakTH4ecku BasKHBIC TBEPAOTEIIBHBIC PEAKIIHH.
[TepcrieKTHBBI Pa3BUTHSI HOBBIX METANIMYECKUX MAaTEPHUATIOB.
CBolicTBa CTEKIIOKEPAMUKH.
[TonynpoBOTHUKOBEIE MaTepHAIIbI B MHTETPATBHBIX CXEMaX.
Oymiepubl 1 HAHOTPYOKH.
Merammueckue cTekia.

OnenuBaercs Hanucanue pedepaTuBHONM pabOTHI, TNpEACTaBIEHHWE B BHUAE JOKJIaga C
Mpe3eHTalNECH.
OIMHMCaHUE TIKAJIBI OIECHUBAHUS

PaboTa oniennBaeTcst Ha 8 0ayUIOB NMPHU YCIOBUU:

ook wnE



- HamKcaHa B BUE pedepatuBHON pabOTHI,
Pabora oniernBaercs Ha 16 6aIOB MPH YCIOBUU:
-MpejICTaBlicHa B BUJIC JOKJIaJia ¢ MPe3eHTaIeH

6.2.4. Konmponvnas paboma

3agaHusi KOHTPOJbHBIX padoT

BapuanTt 1
1. Ha mapoTypOuHHOH 3JI€KTpOCTaHIIMK Temreparypa napa Ha Bxozae T1=810K, a Boasl Ha BbIxo1e
T,=370K. Onpenenuts KIIJI.
2. HaiiTi HanpsHKEHHOCTD MOJIS, YIEPKUBAIOIIETO BAJICHTHBIN 3JICKTPOH Ha OpOUTE.
3. Hanmmure koHcTanTy paBHOBecHs B cirydae peakiuu NaCl<>Na+Cl u mokaxxkure ee moCTOSHCTBO
nipu T=const.
4. Yem oTamyaeTcs SHEPTUsi CBOOOTHOTO HIIEKTPOHA OT SHEPTUHU AIIEKTPOHA B KPUCTAILIE.
5. Beruucnure nonosxenue ypous @epmu B coocTBeHHOM Kpemuuu mpu 77, 800 K.
6. HaiinuTe BeIpakKeHHE IS TDIOTHOCTH COCTOSTHUH.
7.BoiBeuTe 0o0111ee BhIpaKEHHE ISl ITUPUHBI 3aIIPELICHHON 30HbI, PACIIOIIOKEHHON MEXIY ABYMS
COCEHUMHM 30HaMu N 1 N+1.
8. BriBenuTe ypaBHEHHUE IBIXKEHUS aTOMA, MOJB3YsCh 3akoHOM HproToHa F=m-a.
9. Kak m3menuThcs popma Karum Ha TBEPIOH OBEPXHOCTH B KOCMOCE B YCIIOBHUSIX OTCYTCTBUS CHIIBI
TsKECTU?
10. [Tpoananu3upyiite TpancHOpMaIMIO KAl Ha TBEPAOW IMOBEPXHOCTH NPH YBEIMYECHUU KPACBOTO
yria CMayuBaHUs B CIIydae BHITIOJHEHHS YCIOBUA G12+G13 COSO>G23.
11. TIpoaHanu3upyiTe TBEPAOTEIbHYIO peakiiuio oopasoBanus mmuaean MgAl,O4 u3 cMecu OKCHIOB
MgO u Al,O3. Hamucarp cxemy peakimu. Onpenennts BUA U 3apsii KaTHOHOB, UGG YHAUPYIOMIHMX B
pelIeTKE HIITUHEIH.
12. Kak B3auMOCBsI3aHBl KOMITOHEHTHI JAedopMalyii ¥ HANpPsHKECHUH B Tpeieiax CIPaBeIMBOCTH
3akoHa ['yka?
13. Kakum 00pa3om Makpo1e(eKThl CKa3bIBAIOTCS HA YIPYTUX KOJICOAHUSAX B TBEPBIX TEIaX?
14. KakoBo ob1ee yciaoBre BOSHUKHOBEHHE MAaKpOHAPSKEHUH B TBEPAbIX Tenax?
Bapuanr 2
9. IlpuBectu mpuMepsl MaTepHalioB, KOTOpbIE II€JIE€COO0Pa3HO HCIOJIb30BaTh B  KadyecTBE
KOHCTPYKIMOHHBIX.
10. [TpuBecTH mpUMepbl MaTepUaoB, KOTOphIE 11€JIecOo00pa3HO HCIOIb30BaTh B KAauecTBE JeTajei B
OBITOBBIX MPUOOpPAX.
11. IIpuBecTH mNpUMEphl MaTEpUaANOB, KOTOpPbIE ILEJIECOO0pPa3HO MCIOJIB30BaTh JJsl W3TOTOBICHUS
KOHTEIHEePOB SAEPHBIX OTXO/IOB.
12. Kakue oGmue TpeboBaHMs MPEIBSBIISIOTCS K TBEPAbIM MaTepraliaM, UCIOJIb3yEMbIM B J1a3epax?
13. Chopmynupyiite  TpeOOBaHUS, AWKTYIOINIME BBIOOP MAaTpPHUIBl, AapPMHUPYIOIUX  BOJIOKOH
KOMITO3UIIMOHHOTO MaTepHraa.
14. KakoBbl IpUHIUIIBI BEIOOPA CTPYKTYpPbI KOMIIO3UTA?

CryneHt momydaeT mo 2 3afaHus (Kaxaplid mo 5 OaisioB) M3 KaXXIOro BapHaHTa KOHTPOJIbHOM
paboTHI.

6.3. Memoouueckue mamepuainsl, onpeoenstouiue npoueoypovl OUeHUAHUA 3HAHUIL, YMEHUIL,
HA6bIK06 U (US1) onvlma 0esAmenabHOCH U, XapaKmepusyouue 3mansvt opmuposanus
Komnemenuuil

banbHO-peliTHHrOBas cCTEMa OLEHKW 3HAHUM CTYJIEHTOB
no aucuuruinHe «IIpo0iaeMbl 1 3aauu XUMHUH TBEpIOTo Tena B 21 Beke»

. MaxkcumaJ Koamu CymMMmapHbIit
Buna nesareJbHOCTH KommenTapmuii . .
BHBIH 02171 €CTBO TeKyU Uil 6211
KonTpoasHas padora,
10 3 30

TECT I10 UTOT'aM 3aHATHA

Jlexums 2 18 36




| KonnokBuym |

| wu | 1 14

BCETO 80

| 3a4€cT |

| 20 | 1

Jis  cTyneHTa JOCTUTHYTBIM YpOBeHb OOYUE€HHOCTH (MTOroBasi OTMETKA) OIPEIeNsieTcsl B
COOTBETCTBHH C &JITOPUTMOM, IIPUBEICHHBIM B TaOJIHUIIE.

YpoBHU yCBOEHUS
MaTepuaJia u

KonkpertHsble neiictBust
CTYAEHTOB, CBUAETEJIbCTBYIOLIHE

Menblte 50 6amioB
«HE 3aYTECHO»

copMHPOBAHHOCTH
0 TOCTUKEHUH JAHHOTO YPOBHS
CIIOCO0O0B NeATEeJILHOCTH
[TepBrbrit Pe3ynbrarhl 00ydeHUs CTYACHTOB CBHJIECTEILCTBYIOT 00 YCBOSHUU

MMM HEKOTOPBIX JJIEMEHTAPHBIX 3HAHUKA OCHOBHBIX BOIPOCOB IO
qUcHUIIMHE. JlomyIeHHble OIMOKH U HETOYHOCTH MOKa3bIBAIOT, YTO
CTYJIGHTBI HE OBJaAeNd HEOoOXOJAMMOW CHCTEMOW 3HAHUU 10
JHUCLUILINHE.

OreHka «3a4TeHo

Bropoit
(penpoayKTUBHBIN)
ot 51 o 65 GamnoB

JloCTUTHYTBIf ~ ypOBEHb  OLEHKH  Pe3yibTaTOB  OOyueHUs
MOKa3bIBAET, YTO CTYJCHTHI 001aJat0T HEOOXOAUMOM CUCTEMOM 3HAHUIA
W BIAACIOT HEKOTOPHIMH YMEHUSIMU 10 AucuuiuinHe. CTyneHThI
CHIOCOOHBI TIOHUMATh U HHTEPIPETUPOBATH OCBOCHHYIO WH(MOPMAIIHIO,
YTO SIBIISIETCSI OCHOBOW YCIIEIIHOTO (POPMUPOBAHUS YMEHHI U HABHIKOB
JUISL pELICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4:

— BOCIPOM3BOAST TEPMHUHBI, KOHKPETHBIE (aKThl, METOABl H
MPOLIEAYPbl, OCHOBHBIE MMOHATHUS, TPABUJIA U IPUHIIHIIBL,
—  BBITIOJIHSIOT 33JIaHUsI 10 00pasily (WK MO WHCTPYKIUN).

Tpernit
(PEKOHCTPYKTHUBHBIN )
ot 66 1o 100 6amnoB

CTyneHTbl NpPOJEMOHCTPUPOBAIM  pPE3yJibTaTbl Ha YpOBHE
OCO3HAaHHOTO BIQJEHUS YYEOHBIM MaTepHaioM U  Yy4eOHBIMH
YMCHUAMU, HAaBBIKAMH U crocooamu JACATCIIPHOCTH 110 AUCIHUIIIIMHE.
CTyneHTbl CIOCOOHBI aHAJIM3UPOBAaTh, NPOBOJUTH CpPaBHEHUE W
000OCHOBaHME BHIOOpPa METOJOB pEIIEHUs 3aJaHui B IPAKTHKO-
OPUEHTUPOBAHHBIX CUTYAIUSIX, 8 UMEHHO:

— 0oO0BscHSET PaKThl, IpaBUiIa, IPUHIIUIIHL;

— n1peoOpa3yeT  CIIOBECHbI  MaTepuall B MaTeMaTHUECKue
BBIPA)KECHUS;

— HOPpEAIOIOXKHNUTECIBHO OITNChIBACT 6y)1ymI/Ie IOCICACTBUA,
BBITCKAOIMEC U3 UMCHOIIUXCS JaHHBIX

— HCIIONB3YET NOHATHUS U MPUHIUIBI B HOBBIX CUTYaIUSX.

7. IlepeyeHb OCHOBHOI M I0NIOJHUTEJIbHON Y4eOHOU JIUTEPATYPbl, HEOOXOAMMOM /151 OCBOCHHS

AUCIHMUIIIIMHBbI

a) OCHOBHas yueOHas JIMTepaTypa:

1. Bonxkos, ['eopruit Muxaitnosuu. O6beMubie HaHoMatepuaisl [ Tekcet] : yue0. mocobue / I'. M.
Bosikos. - M. : KnoPyc, 2011. - 168 c.

2. PpIHOK HaHO: OT HAHOTEXHOJIOTUM — K HaHOMIpoyKTaM / iox pen. ['.JI. A3zoeBa. — M: GuHOM.
Jlabopatopus 3nanwmii, 2011. - 319 c. http://e.lanbook.com/view/book/3131/ [lata oOparieHus

05.02.2017



http://e.lanbook.com/view/book/3131/%20Рынок%20нано:%20от%20нанотехнологий%20–%20к%20нанопродуктам%20/%20под%20ред.%20Г.Л.%20Азоева.%20–%20М:%20бином.%20Лаборатория%20знаний,%202011.%20-%20319%20с.
http://e.lanbook.com/view/book/3131/%20Рынок%20нано:%20от%20нанотехнологий%20–%20к%20нанопродуктам%20/%20под%20ред.%20Г.Л.%20Азоева.%20–%20М:%20бином.%20Лаборатория%20знаний,%202011.%20-%20319%20с.

3. PeIHOK HaHO: OT HAHOTEXHOJIOTHH - K HaHonpoaykTam [ Tekct] / [I. JI. A3zoeB u ap.]; mox pex.
I'. JI. AzoeBa. - M. : bunowm. JIabopatopus 3nanuit, 2011. - 319 c. : puc., Tabmn. + 1 371. onT. TUCK
(CD-ROM).

3. Boponog, Bnagumup Kupmmosny. @usuka Ha nepesnioMe ThicsueneTnii. Du3ndeckue OCHOBBI

HaHotexHoJoruil [Teker] : yaeOnuk myist By30B / B. K. Boponos, A. B. Ilogomenos, P. 3.
Cargees. - Mocksa : URSS, 2011. - 429 c. ¢or., puc., Tad:n. - (Pusuka Ha nepeaome
THICSIUEIIETHIA; 3).

0) nmomonHUTETbHAS yueOHas IuTeparypa:

1. Kynesnes, B.H. Xumus u ¢pusuka nonuMepoB [ DIEKTPOHHBINA pecypc] : yaebHoe ocodue /
B.H. Kynesnes, B.A. lllepmaeB. — Dnektpon. gad. — CII6. : JIanp, 2014. — 368 c. — Pexxum
noctyna: http://e.lanbook.com/books/element.php?pll_id=51931 — 3aru. ¢ skpana. /lara
obpamenus 05.02.2017

2. l'enbpman, M.U. Xumust [ DnexTponHslii pecypc] : yueonuk / M.U. T'enspman, B.I1.
KOctpatoB. — Dnextpon. nan. — CII6. : Jlanb, 2008. — 472 ¢. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=4030 — 3aru. ¢ skpana. [lata oGparieHus

05.02.2017

3. bapei6uH, A.A. ®PU3NKO-TEXHOJIOTUIECKHE OCHOBBI MAKPO-, MEKPO- U HAHODJICKTPOHHUKH
[DnexTpoHHBIH pecypc] : yuebHoe nocodue / A.A. bapsiobun, B.W. Tomunun, B.Y. [llanosanos.
— OnektpoH. nan. — M. : ®usmarnut, 2011. — 780 c. — Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_id=5258 — 3aru. ¢ skpana. [lata obpaiieHus

05.02.2017

8. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « UHTepHeT» (1aJ1ee - ceTh
«HHTepHeT»), HQOﬁXOIlI/IMbIX OJA OCBOCHUA JUCIIUIIJIMHBI
http://e-science.ru/index/?1d=4319 Jara o6pamenus 05.02.2017

http://popnano.ru/studies/index.php?task=view&id=352 [Tara o6pamenus 05.02.2017

9. MeTtoauueckue yKazaHusi JAJs 00y4aroluxcs mo ocBoeHn 0 Tucuuiinubl «Ilpodaems! u 3anaun
XHMHUM TBePAOro Tejna B 21 Beke»

BHJT Y4€OHBIX
3QHATHI

OpFaHI/IS anud JCATCIbHOCTH CTYACHTA

Jlexnusa

Hanucanume  KOHCIEKTa JEKLUUH: KpPaTKO, CXEMAaTH4YHO, I1OCIIEJOBATEIbHO
(buKcUpoBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, (POPMYIHPOBKU, OOOOIIECHUS;
IIOMEYaTh Ba)KHBIE MBICIIM, BBLIEIATH KIIOUEBBIE CI0Ba, TepMUHBIL. [IpoBepka
TEPMHUHOB, TTOHATHI C MOMOIIBIO HIMKIONEANH, CIOBAPEH, CIPABOYHUKOB C
BBINUCHIBAHUEM TOJKOBaHUH B TeTpaab. OO03HAUYUTH BOMPOCHI, TEPMHUHBI,
MaTepuas, KOTOpPbI BBI3BIBAET TPYAHOCTH, IMOMETHTh M IONBITAThCS HANTH
OTBET B PEKOMEHAYyEMOW JnrTeparype. Eciau caMOCTOSTENBHO HE yAaercs
pa3zobpaThcsi B MaTepuaie, HeoOXxoauMo chopMyIupoBaTh BONPOC U 3aaTh
IIPENOJABaTEN0 Ha KOHCYJIbTAllMM, Ha IPAKTUYECKOM 3aHATUHU. Y IEIUTh
BHHUMaHHUE CJIEYIOIUM NOHSITUIM (nepeuucienue nousamuii) u p.

KoHnTponbHas
paborta

3HAKOMCTBO C OCHOBHOM M JIONOJHUTEIBHOW JIMTEPATypOH, BKIIOYAs
CIpaBOYHbIE U3JIaHUS, 3apyOeKHbIE HCTOYHUKHU, KOHCIEKT OCHOBHBIX
MOJIOKCHUH, TEPMHUHOB, CBEACHUH, TpeOylomux Ui 3aloOMHHAHUA U
ABJIAIOIINXCS] OCHOBOIIOJIATaIOIIMMHU B 9TOU TEME.

Pegepar

Pegepam:  Ilouck  nurepaTypsl M cocTaBieHue  Oubnuorpadum,
UCTIOJB30BaHUE OT 3 0 5 HAYYHBIX pabOT, M3JIOKEHUE MHEHHS aBTOPOB U
CBOETO CYXKICHHUS MO0 BBIOPAHHOMY BOIIPOCY; M3JI0KEHHE OCHOBHBIX aCIIEKTOB
npo6seMbl. O3HAKOMHUTHCS CO CTPYKTYpOi U opopmieHueM pedepara.

KonnokBuym

Pabota Cc KOHCIEKTOM JIEKIMI, TOJITOTOBKA OTBETOB K KOHTPOJIbHBIM



http://e-science.ru/index/?id=4319
http://popnano.ru/studies/index.php?task=view&id=352

BOTIPOCAM.

ITonroroBka k [Ipu moxaroTroBke K 3a4eTy HEOOXOAMMO OPHEHTHPOBATHCS HA KOHCHEKTHI
3a4yeTy JIEKUUH, peKOMEHAYEMYIO JINTEepaTypy H JIp.

10. Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA, MCIIOJIb3yEeMbIX NPH OCYIIEeCTBJIEHUH

06Pa30BaTeHLHOI‘O nmpouecca mo JMCHUIVIMHE, BRJIIIOYasi NIEPEeYCHb MPpOrpamMmMHOIo odecrnevyeHHs U

UH(GOPMALMOHHBIX CIIPABOYHBIX CUCTEM (IPU HEOOXOAUMOCTH)
Jlexuuu-npeseHranuu
11. Onucanue MaTepuaAIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JI OCYIIeCTBJICHUS
o0pa3oBaTe/ibHOrO npouecca no gucuuiuinie «[IpodaeMbl U 3a1a4u XUMHHM TBEPAOro Tejaa B 21
BeKe»

Jlekuyu MO AMCUMIUIMHE MPOBOJATCS B AyAUTOPUU C BBIXOJAOM B HHTEpHET, OCHAIICHHOM
MYyJbTUMEAUMHBIM 00OpynoBaHueM. YUTeHHe JeKUUH COMPOBOXKAAETCS JIeMOHCTpalueil yueOHo-

HaIJBSIIHBIX TOCOOUH (Clai-ipe3eHTalui 1o TemMaMm, MpeIcTaBlIeHHbIM B 1. 4.2.1.

CamocrosTenpHas pa60Ta M0 JUCHUIINIMHEC MOXKET IIPOBOAUTCA B KOMIIBIOTCPHOM KJIACCC

oTneNneHus GU3NKH B XUMUU aya. 1512, sanexkTpoHHOM unTanbHOM 3aie (aya. 1218), ocHaleHHBIMU

KOMHBIOTCpHOﬁ TEXHUKOH C BO3MOKHOCTBIO INOAKIOYCHUA K CCTU «I/IHTepHeT» n JO0CTYIIOM B

3JICKTPOHHYIO HWH(OpManmoHHO-o0pa3oBaTenbHylo cpeny Kem[Y (B ToMmM dwmcie nemno3uTapuid
nH(popMalnoHHO-00pa3oBaTenbHbIX pecypcoB KemI['Y) m B 31eKTpOHHO-OMOIMOTEUHBIE CHCTEMBI

"VHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH", "JIAHB"

Kommext IIporpaMmMHOI0O O6€CH€‘ICHI/I${, H606X0)II/IMBII71 JUIA obecrneyeHus JUCHUITIIINHBI, BKIIFOYACT

CIIEAYIOLIME IPOrpaMMHBIE IPOAYKTHI:
1. [TakeT opUCHBIX TTpOrpamm:
Microsoft Office 2010 (www.microsoft.com)— numenszus KemI'Y 1160
LibreOffice 5.2 (www.libreoffice.org) — ceoboano pactpoctpansemoe I10
2. [IporpaMma MOATOTOBKY TaHHBIX U BU3yaJIH3aIMH PE3YIIbTATOB PACYETOB!

Ascalaph Designer  (http://www.biomolecular-modeling.com/Ascalaph/) -  cBoboaHO

pacmpoctpansiemoe I10 nu6o
Gabedit (http://gabedit.sourceforge.net) — ceo6oaHO pacmnpoctpansemoe I10

12. Unble cBeleHUs M (MJIM) MaTePHAJIbI
12.1. Ocobennocmu peanuzayuu OUCUURIUHBL ONIA TUY C OZPAHUYEHHBIMU 603MONHCHOCMAMU
300p06bsa

B nmnpouecce wu3ydeHHs AUCUUIUIMHBI W OCYIIECTBICHHS MPOLEAYpP TEKYIIEr0 KOHTPOJIS

yCIEBACMOCTU U HpOMeX(YTOqHOﬁ arrecrauuu JIMl € OTpaHUYCHHBIMHU BO3MOXHOCTAMHU 3O0POBBA

MIPUMEHSFOTCS aJJalTUPOBAHHBIE bopMbI oOyueHus c y4ETOM WHJVBHTYIbHBIX

NCUXO(PHU3HOIOrHYecKX ocobeHHocTed. [lpum ompenenenun ¢GopM MpOBEACHUS  3aHATHH

O6y‘-IaIOHII/IMI/IC$I C OI'paHUYCHHBIMU BO3MOKHOCTSAMHU 3JJ0POBbs YUUTBIBAIOTCA PEKOMCHIAIINU JAaHHBIC
o pe3yiabTaTaM MCHHKO-COHH&HLHOﬁ OKCHICPTU3BI, COACPIKAIIUCCA B I/IH,[[I/IBI/I,HyaHBHOfl nporpamme

peadunuTal, OTHOCUTENILHO PEKOMEHI0BaHHBIX YCIOBHUM U BUJOB TPY/a.

HpI/I HCO6XOI[I/IMOCTI/I o6yqaroumec;1 U3 9UucJia JII[ C OTrpaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA

C

MOJIB3YIOTCS CHEIHaTbHBIMU pab04YMMU MECTaMH, CO3JaHHBIMH C YYETOM HapylIEHHBIX QYHKIUN U

OrpaHUYEHUH KUZHUIEATEILHOCTH.
s iuy ¢ Hapyweruem 3peHus (Cenvix u ciabosuosuux).
—  cIenuanu3upoBaHHOE cTaloHapHoe paboyee mecto DnCHUC 201;
—  CcIeIUaTu3upoBaHHOE cTaloHapHoe paboyee mecto DnCUC 221;
— cnenuanuzupoBanHoe MoOmibHOE MecTo DTHOT 301;
— npuntep bpaitns (+110 nnsa Tpancisiiuu Texkera B mpudT bpaiins).
s nuy ¢ Hapywenuem ciyxa:
— cucTteMa HHGOpMaLMOHHAs A7 cnadocibimanmx craunonapuas «Mcrok» C-1U;

- 6€CHpOBOI[Ha}I 3BYKO3aIllUCbIBAOasa arimaparypa KOJUICKTUBHOI'O IIO0JIb30BAHUA: PaJUOKIIACC

(pannomukpodon) «Coner-PCM» PM-3.1.
Jns nuy ¢ Hapywenuem onopHo-08ucamenbHo20 annapama:
— KOMIIBIOTEPHBIA  CTON A JMII C HapylEHUSMH  ONOPHOJBHIaTeIbHOH  CHUCTEMBI

C
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3IEKTPONPUBOIOM;
— KJIaBHaTypa C HaKJIaJHOU U ¢ KHOIMOYHOU MBIIIKOM C paCIONIOKEHUEM KHOTIOK CBEpXY AKKOP/I;
— OecnpoBojaHas Mbiiib TpekOou as [TK Logitech M570;
— KJIaBHATypa ¢ JHPKOHCTUKOM ]ISl BRIOOpA KIIABHUIIIK HA I[BETOBOM TIOJIE.

OcoOeHHoOCTH TMpoliecca M3yYeHUs JUCIHUIUIMHBI WM OCYHIECTBJICHUS IMPOLEAYp TEKYILEro
KOHTPOJISl YCIIEBAEMOCTHU U IIPOMEKYTOUYHON aTTECTALIUHU:

Jna nuy ¢ napywienuem 3penus 3aJaHUS U UHCTPYKLMU 1O UX BBIIOJHEHUIO MPEAOCTABISIIOTCS C
YKPYIMHEHHBIM MIPU(TOM, JUI CIETbIX 3a1aHust 0OpMIIIOTCS penbedHO-ToYeuHbIM HpudToM bpaiins
WIM B BHUJAE DJEKTPOHHOTO  JIOKyMEHTa, JOCTYMHOIO C TOMOUIbIO  KOMIIbIOTEpa  CO
CTIELUAIM3UPOBAHHBIM TMPOTPAMMHBIM OOECIIEYCHHEM [UIS CIENbIX, JU00 3aunuThiBatoTcs uM. [lpu
HeoOxonuMocTH oOecreunBaeTcs WHAMBHUAYyallbHOE paBHOMepHOe ocBelieHue He meHee 300 irokc,
MPEOCTABIISCTCS YBEIUYMBAIOLIEE YCTPOIMCTBO, a TaKXKe BO3MOXXHOCTh HCIOJIB30BAaTh COOCTBEHHOE
YBEJIIMYUBAIOLINE YCTPOICTBO.

Jna nuy ¢ napywenuem ciyxa TUIAKTUYECKUN MaTepuan (Clai-Ipe3eHTaluu JeKIui, 3a1aHus 1
MHCTPYKIMHU K X BBIIIOJIHEHUIO) MPEIOCTABIAIOTCA B TUCHbMEHHON (pOpMe MK JEKTPOHHOM BHJIE MPU
HeoOxoaumoctu. OOecrieynBaeTcsi HaTWYME 3BYKOYCHJIMBAIOMICH ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BAHUSA, TPU HEOOXOTUMOCTH CTYIACHTaM IMPEAOCTABISIECTCS 3BYKOYCWJIMBAIOIIAA ammaparypa
MHUBUAYAJIBHOTO TI0JIb30BaHUS.

s nuy ¢ mascenvimu HapyweHusMuy pedy TEKYIIUA U MPOMEXYTOUHBII KOHTPOJIb MPOBOISTCS B
MUCbMEHHOU (hopMme.

[Ipu HEOOXOAUMOCTH IUYA C HAPYULEHUAMU O8ULAMENILHBIX PYHKYUL HUMCHUX TTICHMEHHbIE 3aJaHUS
BBITNIOJHAIOTCS AUCTAaHLMOHHO, IIPU 3TOM B3aUMOJICHCTBUE C MPENOJaBaTeNIEM OCYILECTBISETCS Yyepes
OUOC; nekuuu npoBoasATCS B 1 ¥ 2 OIOYHBIX ayAUTOPUSX, IPAKTUUECKHUE 3aHATUS B ayTUTOPUAX 8 U
2 xopnycoB KemI'Y.

s auy ¢ HapyweHuamu O08UAMenbHbLIX (QYHKYUL BePXHUX KOHEYHOCHeU UlU OmCymcmeuem
8epXHUX  KOHeuHocmel  THCbMEHHBIE 3a/laHds  BBINOJHAIOTCA  JUCTAaHIIMOHHO, TMPU  3TOM
B3aUMOJIeHCTBHE C MpenoaaBareneM ocyuectsisercsa yepe3 DMOC; sx3ameH caaércst B yCTHOM (opme.

IIpy HEOOXOAMMOCTH JIMIYy C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSl IPEIOCTABIISETCS
JOMIOJTHUTEIBHOE BpEMsI JUIsl BBITIOJIHEHUS 3a/1aHui U c1auM 3auéTa, HO He Oojee yeM Ha 0.5 vaca.

CTyneHTbl C OrpaHMYEHHBIMM BO3MOXKHOCTSIMHM 3]I0pPOBbSl CHAIOT 3a4€T B OJHOM ayIuTOpuu
COBMECTHO C MHBIMU OOYYaIOLIUMHUCS, €CIIM 3TO HE CO3JIaeT TPYAHOCTEH AJs CTYJASHTOB IpHU claue
3auyéra.

CTyneHTbl € OrpaHMYEHHBIMM BO3MOXHOCTSIMM 37I0pOBbS MOTYT B Ipoliecce OOy4YeHHMsS U
MPOXOXKJACHHUSI TEKYLIEro W MTOTOBOTO KOHTPOJIS  IOJb30BAaThCS TEXHUUYECKHMHU CPEACTBAMHU,
HEOO0XOJAUMBIMU MM B CBSI3U C UX MHJUBHUYyaIbHBIMH OCOOCHHOCTSIMHU.

JlomyckaeTcsi IpUCYTCTBUE B ayIUTOPUU BO BpPEMsI CIayM 3a4€Ta acCUCTEHTa U3 4Kcia paOOTHUKOB
Kem['V wnm npuBnedEHHBIX JHUI, OKa3bIBAIOLIMX CTYJIEHTaM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3/10pOBbsI HEOOXOIMMYIO TEXHUYECKYIO TIOMOIIIb C YIETOM UX MHAWBHYyaJTbHBIX OCOOEHHOCTEH (3aHATh
pabouee MecTO, MepeIBUraThCsl, MPOYUTATh U OOPMUTH 33aJaHHE, OOIATHCS C MPENoJaBaTEIsIMU).

OcoOble yca0BHsI MPEIOCTABISAIOTCA CTYAEHTaM C OTPaHMYEHHBIMH BO3MOKHOCTSIMHM 3[I0POBBSI Ha
OCHOBAHMU 3asBIICHUs, COAEPXKAIIEro CBEIEHUS O HEOOXOIUMOCTH CO3/IaHUSl COOTBETCTBYIOIMX
CHELUATIBHBIX YCIOBHM.

Cocrautenu: Kyspmuna JI.B., 1.¢.-.M.H., mpodeccop k. XTT u XM

(Pamunus, unuyuaner u dondxcrnocms npenodasameis (etr))



