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OO0opoTHas cTopoHa THTYJILHOTO Jucta PITY /]

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMOTpeHAa Ha 3acefannu Kadeapol:

IIpoTokomn oT « » 200 1. Ne

3aBenyrontwii kKadeapoi

(moamuce) (H1.0. damunus)



Heab ocBoenust muctuminHbl «DepmeHTsl. OCHOBBI HAHOOMOTEXHOJIOTUIY -
JaTh MpeJCTaBlIeHUE 00 OCOOCHHOCTAX CTPYKTYpPHOM OpraHu3auud U (QyHKIUN
HaHOPa3MEPHBIX CTPYKTYD, MTO3BOJISIOLIUX co37aBaTh IPOPBIBHBIC
WHHOBAIMOHHBIE pa3pabOTKH, 00ECIIEUUTh CTYACHTOB IIUPOKOHN 0a30i1 3HaHUM JJIst
OLICHKH, Pa3BUTHUS U MPAKTUYECKOTO BOIUIOMICHUS HAHOOMOTEXHOJIOTHH, MOMOYb
UM BOUTM B MNPOPECCHOHAIBHOE TMOJie, BKIOYas MEAUIMHCKYI0 U
(bapManeBTUYECKYIO MPOMBIIIJIEHHOCTH.

3agauu:

I. Opmagerp CcHUCTEMOM 3HAaHMW O CTPATETMH  CTPYKTYpPHOIO M
(YHKIIMOHAJIBHOTO HCCIIeI0BaHUs OEIKOB U JEPMEHTOB;

2. meTh mpencTaBieHUE O 3aKOHaX, JeXkKalluX B OCHOBE (DEpMEHTATUBHOIO
KaTajan3a B OMOJIOrMYECKUX CUCTEMAX;

3. 3HaTh OCHOBHbIE MEXaHU3MbI paOOThI AKTUBHBIX LIEHTPOB (DEPMEHTOB;

4. YMeTh UCHOJIb30BaTh 3HAHUS O Oelkax U (pepMeHTax sl MPaKTUYECKOH
JeSATEILHOCTH B 00J1aCTH OMOTEXHOJIOTHH.

5. Jate mpencrtaBieHUWE B3aUMOCBS3M pPAa3MEPOB HAHOOOBEKTOB C MX
YHUKaJIbHBIMU CBOMCTBAMU;

6. CdopmupoBaTh MOHSATHE O JBYX B3aUMOCBS3aHHBIX 0O0JIACTSIX HAYKH —
HAaHOOMOTEXHOJOTUH U OMOHAHOTEXHOJIOTHH;

7. BbipaboTaTh MpaBWIIbHOE MPEACTABICHUE O TOM, UTO SIBJISIETCS MPEAMETOM
HAaHOOUTEXHOJIOTHU;

8. Jlate mpeacrtaBieHre 00 o0coOoW posii  HAHOOMOTEXHOJOTUU U
HAaHOMEIMIIVHBI B 0YEPEIHON HAYYHO-TEXHUYECKON PEBOJIIOLIMH.

Jus  ycnemHoro — u3ydeHus — AUCHMIUIMHBL  «DepMmeHThl.  OCHOBBI
HAHOOMOTEXHOJIOTUI» y  OOy4Yalomuxcs JOJKHBI  ObITh  C(OPMHPOBAHBI
CJIEIyIOLIME TIPEIBAPUTEIbHBIE KOMIIETECHIUU:

CnocoOHOCTh K CaMOOpraHU3allud U CaMO00Pa30BaHUIO.



CrocoOHOCTh UCHOB30BATh IKOJOTUYECKYIO TPAMOTHOCTh U 0a30BbI€ 3HAHUS
B 00yacTi (M3HWKH, XUMHH, HAyK U 3eMJie U OMOJIOTUN B )KM3HCHHBIX CHUTYAITUsX;
MIPOTHO3UPOBATH MOCIIEACTBUS CBOCH NpodeccnoHaIbHON AeATEIbHOCTH.

CrmocoOHOCTh TPUMEHSTh NPHHIMIBI CTPYKTYPHOW ©  (YHKIIMOHATLHOM
OpraHu3aIyi OUOJOTHYECKUX OOBEKTOB U 3HAHWE MEXaHU3MOB TOMEOCTATHUUECKOM
peryJsiuu.

ConepxaHve NUCIUIUIMHBI OXBATHIBAET CICAYIOIIMI KPYT BOIPOCOB: OCHOBBI
COBPEMEHHBIX TMPEJCTAaBICHUN B 00JaCTH CTPYKTYphl U (PYHKIHUH OCNIKOB,
OCHOBHBIE TTOHATUS (PEPMEHTATUBHOIO KaTajau3a, yuactue (epMEHTOB B OCHOBHBIX
OMOJIOTMYECKUX Mpolieccax KIETKU. Tak ke CcoJepKaHue JAUCIUTLIAHBI
OXBaThIBA€T OCHOBHBIC BOIPOCHI, CTOSIINUE Tepe] HOBOM OypHO pa3BUBArOLICHCS
00/1aCThI0 3HAHUM, BO3HHUKIICH HAa CTBIKC OHMOTEXHOJOTMH W HAHOTCXHOJOTHH,
packpeiBaeT (pyHIaMEHTaIbHBIC IPHUHIIUIBI, METOJbI M TEPCIEKTUBBI Pa3BUTHUS
HAaHOOHMTEXHOJIOTHH.

Jucnumnna «®epmenTbl. OCHOBBI HAHOOMOTEXHOJIOTHI» JIOTUYECKH CBSI3aHa

C TPEAINIeCTBYIOIMMU Kypcamu OakanaBpuaTa: «BBeneHne B OMOTEXHOJIOTHION,

((LII/ITOJIOFI/IH)), «FI/ICTOJ’IOFI/I}I», «bnoxummsa u MOJICKYJISIpHas OHOJIOTHSY.

HpOCI)eCCI/IOHaIIBHI)Ie KOMIICTCHIIMHN BBIITYCKHHUKOB H HHIUKATOPBI UX
JOCTHKCHUA:

Tun 3amau Kona u HanmeHoBanue

npodeccrnoHabHOM
KOMITETEHINN
(pe3ynbTaT OCBOCHHS)

KO,I[ 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUSA
KOMIICTCHIINUH

Hay4YHO-
HUCCIIENOBATEIILCKUN

I1K-4 CnocoOHOCTh
OBJAJETh HaBBIKAMU M
3HAHUSIMU OCHOB
HAaHOOMOTEXHOIOTUHA

JUISL BXOJK/JICHHS B
npodeccuoHanbHOe
oJie pa3paboTKu
MHHOBAIMOHHBIX
TEXHOJOTHH

I1K-4.1. IToumMmaert OCHOBBI
HAHOOMOTEXHOJIOTUU W MOJICKYJISIPHOM
Oouooruu, HEOOXOJTMMEIE JUIS
BXOXKJEHHUS B MpOoQeCcCHOHATbHOE TOoJe
pa3paboTKu WHHOBAIIMOHHBIX
TEXHOJIOTHUi

[1K-4.2. ictionb3yeT 3HaHUSI OCHOB
HaHOOMOTEXHOJIOTHH U MOJIEKYJISIPHON
OMOIJIOTHY TSI BXOXK/ICHUS B
npodeccruoHaIbHOE MoJIe Pa3pabOTKU
WHHOBAITMOHHBIX TEXHOJIOTHI

IIPOCKTHBII

I1K-7 Cr1ocoOHOCTE
MPUMEHSITh JOCTHKCHHS
U MCTOIbI pasnanHx
obnacte 3HaHHMSA U

0a30BbIC
pa3IMYHBIX

[1IK-7.1. Ilounmaer
NOCTHKEHUS U METOJBI
obJlacTel 3HaHUSA

I1K-7.2. Ucions3yeT JOCTHKECHUS |




HCITOJIL30BaTh
MEXIUCITUTIITHHAPHBINA
MOAXOJ JJisi  PEIICHUs
Hay4HBIX
MPaKTUYECKUX 3a/1a4

METO/IbI Pa3JIMYHbIX 00JacTel 3HAHUS
JUI pelIEHUs] IOCTaBJICHHBIX 3a/1a4

[1K-7.3. IIpumensier

U | MeXIUCUUIUTMHAPHBIA TOAX O IS
peLICHHs HAyYHBIX U MPAKTHYECKUX
3amaq

Kox n HanmeHOBaHNE HHINKATOPA
JOCTHOKEHMUS KOMITETEHIIHH

HanmeHoBaHMe ITOKa3aTeNs OLICHUBAHUS
(pe3ynbTaTta 00y4eHHs IO AUCIUILIIHE)

I1IK-4.1. ITonumaeTr OCHOBBI
HAaHOOMOTEXHOJIOTUU n
MOJICKYJISPHOMN OHOJIOTHH,
HEOOXOIHMMBIE i1 BXOXKICHHSI B
npodecCuoHaAIbHOE oJje
pa3paboTku WHHOBAIIMOHHBIX
TEXHOJIOTHI

3HAET: OCHOBBI HAHOOMOTEXHOJIOTUHU

YmMeeT: popMynupoBaTh OCHOBEI HAHOOMOTEXHOJIOTHH U
MOJIEKYJISIpPHOM OnoJsioruu

Brnaneer: npakTHKOl MHHOBAIIMOHHBIX Pa3pabOTOK B
00J1acTH HaHOOUOTEXHOJIOT UM

[1K-4.2. Vicionb3yeT 3HaHHs OCHOB
HaHOOMOTEXHOJIOTUU u
MOJICKYJISIDHOW ~ OWonoruy /ISt
BXOXKJCHUS B NPOQECCHOHATIBHOE
nosie pa3paboTKH WHHOBAIIMOHHBIX

TEXHOJIOTUH

3HaeT: OCHOBBI MOJIEKYJIIPHONU OMOJOTUI

YMeerT: 0CyIIEeCTBUTh IIOUCK CYILIECTBYIOLIErO I1EPEeI0BOro
OIIbITa HAHOOMOTEXHOJIOTUH ¥ MOJICKYIISIPHON OMOJIOTHH

Brnazgeer: npakTukoil ”HHOBAallMOHHBIX pa3pabOTOK B
o0JacTu MOJIEKYIISIpHOM Onosorun

[TK-7.1.
JOCTH>KEHUSI U METOJIBI Pa3JIMYHBIX

[Touumaer 0a3oBBIE

o0acTel 3HaHUA

3HaeT. Kak MMpaBHUJIbHO NPUMCHATb JOCTUKCHHUA U MCTO/bL
PAa3JIMIHBIX obnactell 3HaHUA IJI1 pCHICHUA HaYYHBIX
3aaa4

YMeeT: IPUMEHATh TOCTUKEHUSA U METObI PA3IUYHBIX
oOyacTel 3HaHUs JUIs pellIeHUs] HayYHBIX 3aJa4

Biiageer: HaBbIKaMU IPUMEHEHUS JOCTUKEHUN U METO/0B
pa3IMYHbIX 00JacTel 3HAHUS JUIsl PEIICHUS HayYHBIX
3a1a4

[1K-7.2. Vcnonp3yeT MOCTHKEHHS
U METOJbl pa3jIMyHBbIX obiactel

3HaeT: OCHOBHEIE AOCTMIKCHUA W MCTOAbLI Pa3JIMYHBIX
oOacreit 3HaHW, HeO6XO,I[I/IMBIe HJI peuicHu-d
KOHKPCTHBIX HAYYHBIX U MMPAKTUYCCKUX 3a1a4

YMeeT: IPUMEHSATh TOCTUKEHUSA U METOJIbI Pa3JIMYHbIX
obJacTelt 3HaHUS ¥ UCTIOIB30BaTh MEXIUCIIUIUIMHAPHBII
MOAXOJT AJIsl PEIIEHUs] COOCTBEHHBIX HAYYHBIX U

3HAHUS JUIS peLeHus
MPAKTUYECKUX 3a]a4
TOCTARICHHRIX 38/ Brnaneet: HaBbIKaMH MCIIOJIb30BaHUA IOCTHKEHUIN U
METOJIOB Pa3IMYHBIX 00JIACTEH 3HAHUS U
MEXIUCIUILIMHAPHOTO MOAX0/a ISl PeIICHUs
COOCTBEHHBIX HAYYHBIX M MPAKTHYECKUX 3a7a4
3HaeT:  OCHOBBI  IIMPOKOIO0  MEXKIUCIUIIIIMHAPHOIO
MOJX0/1A Il PEIICHHs] HAYYHBIX U MPAKTUYECKUX 3a]a4
[IK-7.3. [pumMensier YMeeT: paclipoCTpaHUTh TOCTUKEHUS U METOIbI
MEKTCIMTUTHHAPHBIH TToX o/ s | PASTHIHEIX O6HaCTeI7Iu3HaHI/ISI Y UCIIOJIb30BaTh
permeEms HaYIHbIX 4 | MERIMCIMITMHAPHBIA MO/IXOJL /TS PEICHHS HayYHbIX

MPAKTUYCCKUX 3aaa4d

3a/1a4 Ha MECTHOM, PETMOHAIbBHOM U MEXKPErHOHATLHOM
YPOBHSIX

Brnaneer: crmocoOHOCTBIO PacIipOCTPAaHUTh JOCTHXKEHUS
METObI pa3IMUHbIX 00JacTel 3HaHUS U MCII0JIb30BaTh




MEKIUCLUIIIIMHAPHBINA ITOAXO IS PEILICHNS HAyYHBIX
3a/1a4 Ha MECTHOM, PErMOHAIBHOM U MEXPETHOHATIbHOM
YPOBHSIX

Jlist popMupoBaHUS BBIIIEYKA3aHHBIX KOMIIETEHIIMIA B paMKaX JUCUUILIUHBI

«®epmenTbl. OCHOBbI HAHOOMOTEXHOJOTHI» NPUMEHSIOTCA  CIIEAYIONINe
METOJIbI AKTUBHOTO OOYYEeHHs: JEKIMU-Oeceqbl, BU3yalIU3alusi, AUCKYCCUU IO
npoOJIEeMHBIM BOIMpPOCAaM, IMOATOTOBKA M 3alluTa pedeparoB, MNPAKTUYECKUE

3aHATHA.

I. CTPYKTYPA U COJAEP)KAHUE TEOPETUUECKOM YACTHU KYPCA

5 cemectp (18 yac.)
Paznen 1. IlepBuuHasi cTpyKTypa O0€JKOB, OCHOBHbIe METObI

BblJleJICHUS] U MCCJIeJOBaHUsl 0eJIKOB, KOH(popMALMOHHAsI CTPYKTypa 0eJIKOB
(6 uac.)

Tema 1. CoBpeMeHHBIC MPEACTABICHHUS O CTPOCHUH OeNKoB U epmeHTOB (1
yaca)

[lenTunHas cBa3p U ee oOpa3zoBaHHe. 4 ypOBHS OpraHU3alu OEIKOBBIX
MOJIEKYJI. AMUHOKUCJIOTHBIM cocTaB U momepeudnbie ciiuBkd. C- u N- koHel u
KOHIIEBBIE aMHUHOKHUCIOTH. Moaudukaims KOHIIEBBIX aMUHOKHUCIOT. CtpaTerus
OTIpe/IeNICHUs] TMEPBUYHOM IOCIIEOBATEIbHOCTY AMUHOKHCIOTHBIX OCTaTKOB B
Oenkax.

Tema 2. Ilpunuunsl (opMUPOBaHMS BTOPUYHON CTPYKTYphl OEIKOB.
[Tpuonst (2 gac).

Bonopoanas cBsa3p B monunenTuaHoi 1enu. Kanonndeckue koHpopMaIuu
NOJMIENTUIHON Lenu — o-CIupajib U P-cKiaauyaTtas CTPYKTypa, O-U3TH0 U
mmuiabka. Hapymienuss ¢opMupoBaHus BTOPUYHOW CTPYKTYphl. OmpeneneHue
CTETICHU PETYISPHOCTU CTPYKTYPHI. PONb pa3snuyHBIX aMUHOKUCIOTHBIX OCTaTKOB

B (HOPMUPOBAHUH BTOPUIHOU CTPYKTYPHI.




[Tpuonsl. Ux obHapykeHue, cBoicTBa. boie3HU, BBI3bIBAEMbIE MPUOHAMHU.
Pa3mMHOxeHHE TPHUOHOB B KiIeTKE. [IpUHIMIT NOSBIEHHS] HOBBIX MOJIEKYJI IPUOHOB
— CTPYKTYPHBIE€ U TEHETUYECKHUE OCOOECHHOCTH.

Tema 3. MonenupoBaHue TPETUYHON U YETBEPTUIHON CTPYKTYpHI O€KOB (3
Jaca)

Monenu TpeTH4YHOM CTPYKTypbl. [noOymsipHas ruapoduibHas
CTpykTypa. JloMeHHas opraHuzanus OeIKOB W (EPMEHTOB, THUIBI JTOMEHHBIX
ctpykryp. Krnaccuduxamus OenkoB 1o Tunmy (GOpPMHUPOBAHUS TPETUYHOU
CTpYKTyphl. JleHaTyparus 6enkoB. CyObenunuiia v npotomep. OmpeaeneHue
yucia MOJUNENTUAHBIX ILeneil B MoOJIeKyJax OelKOB M (EpMEHTOB M HX
MOJIEKYJIIPHOI Macchl. PU3NKO-XUMUYECKHE METO/IbI UCCIIENOBAHNE U3MEHEHHUN B
YETBEPTUYHOU CTPYKType O€enKkoB M (PEpPMEHTOB NpHU UX (PYHKIMOHHPOBAHUHU.
M3MEeHYMBOCTh M KOHCEPBATUBHOCTH B IEPBUYHON, BTOPUYHOW, TPETUYHOH H
YETBEPTUYHON CTPYKTYPE FOMOJIOTUYHBIX OEJIKOB B (PHIIOTEHESE.

Paznen 2. Kunaccudukanusi 1 HOMEHKJIATypa (epMEHTOB, aKTHBHbIE
HeHTPbI (epMEHTOB, HHTUOMPOBaHUE, KNHETHKA (DEPMEHTATHBHON peaKluun
(6 uac.).

Tema 1. [Ilonmstue  depmentatuBHOM  akTMBHOCTH.  KuHeTmka
(dbepMeHTaTUBHBIX peakiuii. (2 yaca)

CranpapTHas eIMHHIA AKTUBHOCTH, YJEIbHAsl U MOJIEKYJISpHAsi aKTUBHOCTb,
4YHUCI0 000pPOTOB (EpMEHTa, AKTUBHOCTb KATAJUTHUECKOrO IeHTpa. MeTomabl
ONpEIECIICHUS AKTUBHOCTH (dbepMeHTOB. depMeHT-CyOCTpaTHBIN
KoMILIeKC. BuTaMuHbl U UX poib B (hepMEHTATUBHOM IpoLIecce.

Tema 2. BnusiHue MHTUOMTOPOB W aKTHBATOPOB Ha (PepMEHTATUBHBIN
nporiecc (2 yaca).

LleHTpbl 1EeHCTBUS aKTUBATOPOB M MHTUOUTOPOB B MOJIEKYJIE (pepMeHTa.
O6patumoe u HeoOpatuMmoe WHruOupoBaHue. KOHKypeHTHOE, HEKOHKYpPEHTHOE,
CMElIIaHHOE€ U OECKOHKYPEHTHOE WHTHMOMpOBAaHHME U TIpapUUecKue CHocoObl HUX
BbIsiBJIeHUsS. HeoOXxoauMble W HECyNIeCTBEHHBIE AaKTUBATOphl. ['opMoHampHas

perymisiuus akTUBHOCTH (epMEeHTOB renaTouuToB. DochopunupoBanue OEIKOB.



Tuposun-docopunasnas akTUBHOCTh U €€ POJIb B PEryssiuu (HepMEHTaTUBHOMN
aKTUBHOCTHU invivo. Perientopsl — pochoTupo3nH-KuHA3HI.
Tema 3. [Ipuniune knaccudukauu GepMeHTOB (2 Jaca).

Homenknatrypa ¢epmentoB. Illudp depmenta, obmenpunsareie
TpUBUAJBHBIE M pallMOHAJbHBIE Ha3BaHUs (EPMEHTOB U MPUHIMUIB HX
dbopmMupoBaHUs.

Pa3nes 3. Yuactue (pepMeHTOB B OCHOBHBIX OMOJIOTHYECKHX MpoIeccax
KJIeTKH. (6 gac.)

Tema 1. Mexanusmbl perynsinuu OuocuHTe3a (EepMEHTOB B KieTKax (2
yaca).

KoHcTUTYTHBHBIE U aJalTUBHBIC, PEIPECCUPYEMbIE U HUHIYIHPYEMBbIC
dbepmenTtsl. Kopenpeccopsl. [Iporeccunr 6enkoB. AiocTepruyecKoe JIEUCTBUE U
KoornepaTuBHOCTh. CUHTE3 OenKa.

Tema 2. Yuactue ¢pepmenToB B nporeccax peaymiukanuu JJHK (2 gaca).

depMeHTHI, ydacTByromme B nporecce peaymukannu. JJHK nonumepassr
npo- u dykapuoT. OcobeHHOcTH cHUHTe3a. Tomow3Mmepasbl. TenomMepasbl.
CTBOJIOBBIE KJIETKH.

Tema 3. Yuactue ¢pepMeHTOB B Tipolieccax TpaHcKpuniuu (2 Jaca).

Crtpoenne PHK-monumepaspl. OCOOEHHOCTH TPAHCKPHUIIUU Y Pa3IUYHBIX
Opranm3MoB. TpaHCKpUmNUsg B MHUTOXOHApusx. OOpaTHas TpPaHCKPHUIIIHUS.

@aKkTOpBI TPAHCKPUIILUH.

6 cemectp (16 uac.)
Paznen 4. [Ipeamer 1 3a1auu HAHOOHOTEXHOJIOrHH (2 Yaca)
Tema 1. MexXTuCHUIIMHAPHBIN XapakTep HaHoOHoTexHoJoruu (1 Jac)
JlaeTcsi mpenctaBieHHEe O HAHOOMOTEXHOJOTHMM KakK 00JIacTh 3HAHWM Ha
CTBIKE YDKeHEepUH, (PU3UKUA, XUMUHU ¥ OUOJIOTHH.
Tema 2. HanoouorexHosorusi, buonanorexnojorusa u HanomeauuuHa
(1 gac)

I[aCTCH MNpeACTAaBJICHUC O HAaHOOMOTEXHOJIOTHS KaK B3aMMOCBSI3aHHBIX



oOnactell HayKH: COOCTBEHHO HAaHOOMOTEXHOJOTUH, OCHOBAaHHON Ha MPUMEHEHUH
OPUHIMIIOB ~ HAHOTEXHOJOTMM B  OMOJIOTMYECKHX  HUCCIENOBAHMSX, U
OMOHAHOTEXHOJIOTUH, HCIOJIB3YIOMEH OUOJOTHYECKUE MPUHIUIIBI W SBJICHUS
(Takue Kak MOJEKYJSIPHOE Yy3HaBaHHME W CaMOCOOpKa) I pelIeHus 3a1ay
HAHOTEXHOJIOTUU. MeIUIIMHCKOE MPUMEHEHNE HAHOTEXHOJIOTUN (HAHOMEAUIINHA).

Pa3nes 5. OcHOBBI HAHOTEXHOJIOTHH (2 Yaca)

Tema 1. O0beKThI M 3a1a4u HaHOTeXHOJI0orHH (1 Yac)

JlaeTcsi TpencTaBI€HHE O HAHOTEXHOJOIMM KaK COBOKYIHOCTU
TEXHOJIOTHYECKUX METOJOB H IPUEMOB, HCIOJIB3YEMBIX IMPU H3YYECHHH U
IPOU3BOJACTBE  MAaTEpHANIOB,  YCTPOMCTB M CHUCTEM,  BKIIOYAOIIHUX
LEJICHAIIPABJIICHHBI KOHTPOJIb W  YIPaBICHUE CTPOCHHMEM U  CBOWCTBAMH
HAaHOMACIITAOHBIX 3JEMEHTOB ¢ pa3Mepamu nopsaaka 100 HM M MeEHbIIE Kak
MUHUMYM [0 OJIHOMY W3 U3MEPEHUI, KOTOpble MPUBOJAT K YIYYIIEHHUIO, JHOO
NOSIBJIEHUIO HOBBIX YIYYIIEHHBIX XapaKTEPUCTUK M CBOMCTB MOJIy4aeMbIX
MPOYKTOB. [TpuHIMIIBI CO3aHUs HAaHOOOBEKTOB: CHU3Y BBEpPX
(camoopranuzaius) u cBepxy BHU3 (hoTomurorpadus).

Tema 2. HaHOTeXHOJIOTHSI M HOBBIW TexHOJOrnYeckuii ykaaza (1 yac)

OO0cyxnaercss 3HaU€HUE HOBBIX TEXHOJOTUH MJIs Mporpecca M yaydlleHUs
KAauecTBa JKW3HU. B3auMMOCBS3b TEXHUYECKOIO Iporpecca ¢ HKOHOMHMKOMN
(mpoMBbIIIIEHHBIE peBOIOUUU). Teopuss OONBIIMX LUKIOB Pa3BUTHUS MHPOBOM
DKOHOMHUKH. MMUHMaTIOapu3alys Kak HEOTBEMJIEMBIM TpEHI B PAa3BUTHU
TEXHOJIOTUH.

Paznen 6. UcTopusi pa3BUTHS HAHOTEXHOJIOTHH (2 yaca)

Tema 1. C yero HaunmHaach HaHoTexHoJiorusi? (1 vac)

Haetcs mnpencraBieHue o 3HayeHWM pabor Puuapga @elinman -
OCHOBOITOJIOXKHUKA HAHOTEXHOJIOTMM, €ro MWJAEH YIPAaBIEHUS OTIEIbHBIMU
aTOMaMHM M CO3/IaHUS HAa HUX OCHOBE HOBBIX BEILECTB HAa YPE3BBIYANHO MajoM
(cybatomHOM) ypoBHe. Bo3HuKHOBeHuE TepMHHAa «HaHoTexHosorus» (H.

Tanuryumn) u nanpHeimas nomynspusanus uaei P. ®eitnmana (3. pekciep).



Tema 2. [lpuopurtersbl pa3Butust HaHoTexHoJI0rHu (1 yac)

[Iporpamma HanmonansHoit Hanotexnonoruueckot WMuunmatuser CIHIA
(2001) 1 Hayago0 HAHOTEXHOJOTHYECKOMY OyMy B MHUpPE. YPOBEHb Pa3BUTHS U
IPUOPUTETHI HAHOTEXHOJIOTUH B 3apyOexkHbIX cTpaHax u B Poccun. [Ipuopurernoe
MOJIOKEHUE HAHOOMOTEXHOJIOTUU Ha COBPEMEHHOM ATamne ¥ B OyaylleM pa3BUTHH
HAaHOTEXHOJIOTHUU.

Paznen 7. HanoTexHo10rn4ecKue MeToabl M MpUdoOpsI (2 yaca)

Tema 1. 3oHa0BbIe MUKpOCKONBI (1 Yaca)

Ot Makpomupa K HaHOMHPY W OT HBIOTOHOBCKOW MEXAHUKH K KBaHTOBOM
MexaHuke. KBaHTOBbIN 3((PEeKT TyHHENMpPOBAHUS - OCHOBHOW MHPUHLMI PAOOTHI
cKaHupymomiero TyHHelbHbIH Mukpockorn (CTM). HobGenesckas mpemus [epmy
bunnuary wm XamnHpuxy Popepy. o DOiirmep - mnepBas AeMOHCTpanus
Bo3MoxkHOCTe CTM. [TpunIiun paboTel aTOMHOTO cUiI0BOro Mukpockona (ACM).
[IpeumymectBa u Hepoctatku ACM no cpaBaennio ¢ CTM. MukpodurongHas
moaudukanust ACM — FluidFM u ee yauBepcanbHOCTb

Tema 2. Jlazepusblii HanonuHuet (1 yac)

[IpyHuun fAeilcTBUS JIA3€pHOTO HAHOMMHIIETA W €ro IMpPUMEHEHHE B
ouonoruu. VccrnenoBanue akTuBHOCTA M ocobenHocrer padotsl JIHK- u PHK-
NOJINMEpa3 C MOMOUIbI0 HaHONWHLETa. [IpemmyinecTBa M HENOCTAaTKH METOJA.
VY CoBepIIEHCTBOBAHHBI HAHONMMHLET W BHpPTyalbHble (OTOHBI (paboThl A.
['puropenko u zp.).

Paznen 8. [IpoayKThl HAHOTEXHOJIOTHH (2 Yaca)

Tema 1. ®ysnepenst 1 Hanotpyoku (1 uac)

Crpykrypa @QysiepeHOB — HOBOIO THINA aJUIOTPONOB  YIJIEpPOJa.
DHJo3ApanbHble QyIIepeHbl U X CBOMCTBA. BojpopacTBopumMble PysuiepeHbl U UX
MpUMEHEHUEe B OMoJIOTMM M MeauiHe. HelpompoTeKTOpHBIM M aHTUBUPYCHBIH
abdexT BOAOPACTBOPUMBIX (YIIEPEHOB. YTJEpojHass HAHOTEXHOJOTHUS, €€
NEPCIEKTUBBI.

VYrnepoaHsle U MeNTUAHBbIE HaHOTPYOkH. Mcmonb3oBaHue OMONIOrMYECKUX

00BEKTOB U IMPUHOUIIOB q)YHKHI/IOHI/IpOBaHI/ISI IJIs1 OpraHM3alli BCUICCTBA Ha



MOJICKYJIIPHOM YPOBHE — OHOMHUMETHKA — AaKTyalbHO€ W HWHTEHCHUBHO
pa3BUBaIOIEECs HAMPaBICHNE B HAHOTEXHOJIOTHH.

Tema 2. KBaHTOBBIE TOUKH M Apyrue HaHoyacTHIbI (1 yac)

Yro Takoe KBaHTOBbIE TOukn? WX mNpuUMEHEHHWE: OT APEBHHUX
BUTpaXXEl K COBPEMEHHBIM MpoOIeMaM IMOIYNPOBOJHUKOBON MPOMBIIIEHHOCTH.
Komnouaneie kBaHTOBBIE TOUKH. ['padeHoBbIe ((PyIIepeHOBbIE) KBAHTOBBIE TOUKH,
UX TOJy4eHHe. 3aBHUCHUMOCTh CBOMCTB KBaHTOBBIX TOYEK OT HX pa3Mepa.
[IpyumeHeHue KBAHTOBBIX TOYEK B OHOJOTM W B TexHUKe. JleHapumepsl,
TIEPCTICKTUBBI UCIIOJIB30BAHUS B METUIIUHE.

Pa3nen 9. Hanomarepuasnl (2 yaca)

Tema 1. JIHK- cBepxpemerkn (1 4ac)

CamoopraHuzanus ynopsaoueHHbIX MACCUBOB U3 HAHOYACTHII 30JI0Ta,
B KOTOPBIX HCHOJB30BaHbl MOJEKYIbl onHorenoueyHoir JIHK B kadectBe
CTPYKTYpHOU  omopel. Mcrmosnb3oBaHuE  CBEPXPEHIETOK JUIsl  pa3padOTKH
METaMaTepuaioB M HAHOYCTPOWCTB, JHIICHHBIX CyOCTpaT-UWHAYIIUPOBAHHBIX
AJIEKTPOMArHUTHBIX TTOMEX.

Tema 2. IIlanepoHuHbl M JApyrue OeJKM — MarepHag s
HaHoTexHoJoruu (1 yac)

MonekynspHas CTPYKTypa IIaIIEpOHUHOB. CrniocoGHOCTD
nIanepoHMHOB apxebakTepuil poaa Sulfolobus ¢hopmupoBaTh JIEHTHI U IBYMEpHBIE
MacCCHBBI C BBICOKOW CTEMEHBIO YIMOPSA0YEHHOCTH. Vcmonb3oBaHME MyTaHTHBIX
dbopM ¢ 1enpl0 moxdopa pa3MEepoB TMOJIOCTH JJIE KBAHTOBBIX  TOYEK.
Camoopranuzaiusi reHHoMoau@uimpoBaHHoro cradunsHoro 6enka 1 (SP1) us
ocunsl  Populus tremula B  aBymepubie  pemierkn.  Mcmoab3oBaHue
pekoMOuHaHTHOTO ©Oenka SP1, KOHBIOTUPOBAHHOTO €  (EepMEHTOM  JJId
oOpa3oBaHUs MyIbTU(HEPMEHTHBIX HAHOTPYOOK.

Paznen 10. [IpuopureTHbie HANPABJIEHNSI HAHOOMOTEXHOJIOrNH (2 Yaca)
Tema 1. JHK- nanorexnoaoruu. Anramepsi (0,5 yac)
JlaeTcs ompeneneHne W CpaBHUTEIbHAs XapaKTEPUCTUKAa anTaMepoB U

antutea. Meron mnonydenue antamepoB (SELEX) u  wux mnpuMmeHeHue.



Hcnonb3oBaHre antaMepoB JJIsl UHIUKAIUKA KOKanuHa, pH cpesibl, HOHOB METAJLJIOB
u J1p.

Tema 2. IHK-opuramu (0,5 gac)

PasznooOpasue ctpyktyp, hopmupyembix JJHK. Ctpykrypsl Xomnuaes. Hen
Cuman — cosmanue gBymepHbix cereit JIHK. Merong JIHK-opuramu,
npemioxkeHHbld  [loom PoTmMyHIOM — co3maHue JBYMEpPHBIX M OOBEMHBIX
HaHOoOOBekTOB. JIHK-Mammubl. IlepcnektuBbl ucnons3oBanus JHK-opuramu B
MEJIULIMHE.

Tema 3. Hanonoposoe cexBenupoanue (0,5 yac)

JlaeTcst mpencTaBiI€HUE O HAHOTOPOBOM CEKBEHUPOBAHUU Kak
CEMENCTBE BBICOKO?(P(EKTUBHBIX METOJ0B OTpEeICIICHHUS
nocieaoBateabHocTy Mosiekyn JJHK unn PHK ¢ ucnonb3oBanueM GEIKOBBIX WU
TBEPAOTEIbHBIX NOP THUAMETPOM B HECKOJBKO HAaHOMETPOB. IIpemMymiecTBo — He
HY)KHa aMIUTA(UKAIUS, YTO HE TOJBKO CHUXKAET CTOMMOCTh, BPEMEHHBIE 3aTpPaThI
Y YPOBEHb OIHMOOK, HO U MO3BOJISIET U3y4aTh ropa3fo oosee qnuHHbIe HUTH JTHK.

Tema 4. Hanoouocencopnl. Buocencopsi (0,5 gac)

VYeTpoiicTBO M Ha3HaueHUE U Kiaccudukanusa 6uoceHcopos. IlepBbiit
ouocencop -pepmenTHsii anekTpo JI.Knapka. JJHK-aumner. MAT'MK-uumner.
JHK-uuns1. JlabopaTopus Ha yune.

Pa3nen 11. HanokoHTeliHepbl H HAHOHOCHTE M (2 Yaca)

Tema 1. HaHoyacTMubl Kak CpeacTBa JAOCTABKH TepaneBTHYECKHUX
cpeacTB U AMarHocTukymsl (1 yac)

HanoHnocurenu, BbINOMHSAS (QYHKIHMIO JOCTABKU IIpernapara, IO3BOJISIOT
CHU3UTHh TOKCUYHOCTh U YBEIUUUTH 3(HEKTUBHOCTH JICKAPCTBEHHBIX MPEMAPaTOB.
HanoHnocutenn M™MoOryT OBITH OCHOBaHbBl Ha TMOJUMEpAX, JIUNUAAX WU
cypbakranTax. JlunuaHple HAHOCHUTENW (JIUIIOCOMBI, apPXEOCOMBI, TBEPJbIE
JIMIIUHBIE YaCTHIBI) Kak OMOCOBMECTHMBIE W OMOJETPaTIUPyeMble CTPYKTYPHI
HUMEIOT SIBHBIC MPEUMYIIECTBA IO CPABHEHUIO C OCTATIbHBIMU HAHOCHUTEIISIMH.

Hanoxkarncymnel, HaHOC(EPHl W MOJMMEPHBIE MUIICIUIB. bruoMuMeTHdecKuii

noaxoa IO3BOJIACT MCIIOJIb30BATh SPUTPOLUMUTEI KaK CPEACTBO JOCTABKHU JICKAPCTB.



[ToBepxxHOCTh OOpabarbiBaeTcst (ocPomunuAaMyu HUIU OENKaMH IIa3Mbl. JTO
MOBBIMIAET OMOJOCTYITHOCTh M CO37aeT JIMMODWIBbHYIO cpeny. JIumompoTenHsl
HU3KOM IJIOTHOCTH C BKJIIOYEHHBIM JIOKCOPYOMIIMHOB Oosice 3¢ (PeKTUBEH, YeM
cBOOOTHBIN. Mukposmynbcnn u3 cypdakranta. Hanokpuctamisl. Huocomsr.

Tema 2. AjabBaHTble HAHOHOCHUTEJIH AHTUIeHOB (HAHOBAKIIMHBI)
UCKOM, nunocomsbl 1 TU-kommnieke (1 yac)

BricokoouninieHHbIE  CYOBCAMHUYHBIC AHTUTCHBI  OOJAalOT  HU3KOM
HMMYHOT€HHOCTbIO. JIJIsI  yCTpaHEHUs O3TOro HEJAOCTaTKa MPUMEHSIOTCS
anbtoBaHThl. Haumbonee »(QQPEeKTUBHBIM aIbIOBAHTOM SIBJISIETCS HAHOYACTHUIIBI
UMMYHOCTHUMYJIUPYIOILIETO KOMILJIEKCA (MCKOM), COCTOSILETO u3
dochoaunmmos, xoiecrepura (Xo:i), camonunaoB Quil A u 0eIKoBOro aHTHUreHa.
NCKOM B gecarku pa3 Oosiee 3pdektuBeH uem unocoMbl. Omgnako TU-
KOMILJIEKCHl Ha OCHOBE JHMIHUIOB M CAlOHMHOB M3 MOPCKUX THAPOOMOHTOB
npeBocxodaT 1o sddextuBHocty MMCKOM. Bcee 3T nunuaHble 4YacTUIIBI

ABJIAKOTCA HE TOJIBKO aAbHOBAHTAMU, HO U HOCUTCJIISIMU aHTHUI'CHA.

Il. CTPYKTYPA Y COJIEP)KAHUE MPAKTUYECKOM YACTHU KYPCA

JIABOPATOPHBIE PABOTBI (42 yac.)

5 cemecTp (24 vaca)

JlaGoparopnas padora Nel. Ctpykrypa pepmentoB (5 uac.)

1. 3HAaKOMCTBO C NEPBUYHOM, BTOPUYHOM, TPETUYHON M YETBEPTUYHOM
CTPYKTYpPOIi O€JIKOB 0 JAHHBIM, MOJTy4YeHHbIM U3 HTEepHEeTa.

2. OmnpeneneHue KOHIIGHTpaIuu OelaKkoB B pacTBope (Mmetonabl Jloypw,
bpandopna, Mukpobuyper, cieKTpohOTOMETPUIECKUN METOT).

JlaGopaTopnasi padora Ne2. MeToabl MOJy4eHUs] U aHAJIU3A 0€JIKOB U
¢depmenTtos (5 uac.)

1. Mertonbl BBICAIMBAHUSL. Dnextpodopes OeJKoB B

NoJMaKpWIaMUIHOM Tene. Meroapl xpomaTtorpaduu: reib-xpomaTtorpadus,



noHooOMeHHasi xpomartorpadusi, addunnas xpomarorpadpusi. DepMeHTH -
MapKepbl CyOKIeTOUHbIX (Ppakuuii. Kputepuu 4uctoTsl GEepMEHTOB.

2. MeTonbpl MMMYHOXUMHUHU JJIS ONPEIEICHUS JIOKATU3aluu OEIKOB.
3HaKOMCTBO C JuUTeparypoil mo Oenkam u ¢epmeHtam. BecTepH-OJIOTTHHT.
[TpuHIIUIIBI BBIOOpPA UCTIONIB3YyEMbIX AaHTHUTEIL.

JlaboparopHasi pa6ota Ne3. depMeHTATHBHASI KHHETHKA (S Yac.)

1. Ot00op MeTonuK BbLAENEHUS OEIKOB M (EPMEHTOB U OIpPEICICHHUS
dbepMEeHTaTUBHOM  aKTMBHOCTH. BbIBOA  ypaBHeHMs  Muxalnmuca-MeHTeH.
@U3NYECKUA CMBIC KOHCTAaHThl pPABHOBECHMA M KOHCTaHTBHl Muxasnuca.
MakcumanbHast CKOpOCTh (PEpPMEHTATUBHOM PEaKLUU.

2. Perynsuust paboTsl hepMEHTOB.

JlaGopaTopnasi padora Ne4. beqiku u pepmenTHl B OHOTEXHOJIOTUM (5
yac.)

MesxnyHapoaHble 0a3bl TaHHBIX NEPBUYHBIX MOCIIEI0BATEIILHOCTEH Pa3HbIX
rpynn OesKoB.

JlaGopaTopuas pa6ora Ne5. Ucnosib3oBanue ¢pepMEeHTOB B Meauiune (4

qyac).

6 cemecTp (18 yacoB)
JlaGopaTopHasi pa6ora Ne 1. HanoTexHOJMOTHYECKHE METOABI U MPUOOPHI

(3 yaca)
1. 30H10BBIE MUKPOCKOITBI
2. JlazepHbIii HAHOMTUHIIET
JlaGopaTopHasi padora Ne 2. [IpoaykTsl HaHOTEXHOJIOTHH (3 Yaca)
1. ®ynnepenst 1 Hanotpyoku
2. YTIiepoJiHbIE U MENTHIHbIE HAHOTPYOKH.
3. KBaHTOBBIE TOUKH U IPyTHE€ HAHOYACTUIBI
JlaGopaTopnas padora Ne 3. Hanomatepuaisi (3 yaca)
1. JIHK- cBepxpemeTku

2. lllanepoHUHBI U ApYyrue OeIKu — MaTepuall Jjisi HAHOTEXHOJIOTUU



JlaGopaTtopuas padora Ne 4. MeTopl BBIICICHUS] U OYUCTKH OEnKoB (3
yaca)

Metoabl TOMOTEHM3AIMU U pa3fiesieHus OenkoBoro marepuana. OepMeHThI-
MapKepbl CyOKIeTOUHbIX (Pppakuuid. Kpurepuu unctoTsl 0IKOB U PEpMEHTOB.

JlaGopaTopnasi paGora Ne 5. Meroasl ceauMeHTalMu. MeToabl
BhIcaBaHus (3 yaca)

JlabopaTopnas paGora Ne 6. Meroasl Xxpomatorpaduu: Teib-
xpomartorpadus, HoHooOOMeHHasi xpomarorpadus, apdunHas xpomarorpadpus (3

yaca)

I1l. YYHEBHO-METOJUYECKOE OBECIIEHEHUE
CAMOCTOSTEJIBHON PABOThI OBYYAIOIIUXCSI

VY4ebHo-MeToIMYECcKOe oOecrieueHue CaMOCTOSITEIIbHOM paboTHI
oOyuaromuxcs 1o aucuumiuHe «@PepMeHTbl. OCHOBBI HAHOOMOTEXHOJIOTHID»
npencranieHo B [lpunoxxenuu 1 u Bkitoyaer B cedsi:

MIaH-Tpa(UK BBIIOJHEHUSI CAMOCTOSITENIbHOW paboThl MO TUCIUILIMHE, B
TOM YHCJI€ TPUMEPHBIE HOPMBI BpEMEHHU Ha BBIITOJIHEHUE TI0 KXKIOMY 33/IaHUIO;

XapaKTEepPUCTHKA 3aJaHUM ISl CAMOCTOSITENBbHOM pabOThl OOy4YaIOIIMXCS U
METOMYECKIE PEKOMEH/IAINHU TI0 UX BBITTOJHEHUIO;

TpeOOBaHMSI K  MPEIACTAaBICHUIO W OPOPMIICHUIO  PE3YJIbTATOB
CaMOCTOSATENbHOM pabOThI;

KPUTEPUU OLIEHKH BBITIOJHEHUS] CAMOCTOATEIBHON PadOTHI.

V. KOHTPO.JIb JOCTUXXEHUS LIEJIEH KYPCA

OneHouHbIE CpeCTBa -
Ne KoHnTtponmpyemslie Kopp! 1 aTamnst HaNMEHOBAHUE
n/ pasesnsl / TeMbl dopmupoBanus ) N ——
I JUCIATUINHEI KOMITETCHITU I TCKYHIHA aTTecTamus
KOHTPOJIb
(3x3amen)
Paznen |. TlepBuunas
3HAeT
CTPYKTYpa 0eJKoB,
OCHOBHBIE METOIBI
1 BBLIEJIICHUS )11/1 TK-4 YO, JIP, I13 YO 1o sorp. K
[K-7 ymeer T JK3aMEHY
HCCIeN0BaHus OElIKOB,
KOH(OpMaIMOHHAS
CTPYKTypa GeKoB Brafeet




Paznen 2. 3HaAET
Knaccudukanus u
HOMEHKJIaTypa
(bepMeHTOB, aKTUBHBIE K-4
2 HEHTPBI PEPMEHTOB, K-7 ymMeer YO, JIP, I13
MHIHMOMpPOBaHUE,
KHHETHKA
dbepMeHTaTUBHOI
peakuuu BIIaJIceT
Pa3nen 3. Yuactue 3HaeT
¢dbepMeHTOB B i
3 OCHOBHBIX TK-4 ymeer YO, JIP, I13
[IK-7
OMOJIOrTYECKHUX
BIIaJIcCT
MpoIleccax KICTKH
3HACT
Paznen 4. Ilpenver u K-4
4 3a7a4u ymeeT YO, I13
I1K-7
HaHOOHMOTEXHOJIOTUH
BJIaJICET
3HACT
Paznen 5. OcHOBEI [1K-4
S HAHOTCXHOJIOTHH TIK-7 ymeet yo,I3
BIIaJIcCT
Paznen 6. Uctopus SHact
I1K-4
6 pa3BUTHSA yMeeT YO,I13
IK-7
HAHOTEXHOJOTHH
BIIaJI€ET
Pazgen 7. MK-4 SHaet
7 Hanorexnomxornuyeckue K-7 yMeeT YO, JIP, 113 VO o
METOJIbI ¥ TPUOOPHI BOIIpocaM K
BIIaJI€ET
3a4eTy
3HACT
Pazpnen 8. IIpoaykTsl T[IK-4
8 HAHOTEXHOJIOTHH T1IK-7 ymeet YO, JIp, 113
BIIaJIcET
3HAET
Pa3nen 9. TIK-4
d Hanomarepuanst IK-7 ymeer O, JIp, 13
BJIaJI€ET
Pazpgen 10. 3HacT
10 IIpuopurerHsie [1K-4 ymeeT VO, JIP.IT3
HaIpaBJICHUS IK-7
HAaHOOMOTEXHOJIOTUH BIIANeeT
Paznen 11. [1K-4 3HACT
1 HanokoHTeliHeps! 1 IK-7 YO, JIp, 113

yMeeT




HaHOHOCHUTCIIN BJIagccT

TumoBsle  KOHTPOJIBHBIE 3a/1aHus, METOANYECKUE MaTepualbl,
OIIPENEISAIONINE MTPOLEAYpPhl OLICHUBAHUSA 3HAHUM, YMEHUI U HaBBIKOB U (WJIN)
OIbITa JEATEIbHOCTH, a TaKXK€ KPUTEPUM M IOKa3aTeld, HEOOXOJUMBbIE IS
OLICHKM 3HaHWM, YMEHMH, HAaBBIKOB U XapaKTEPU3YIOIIHME 3Tanbl (POpMHpPOBAHUS
KOMIETEHIIM B  TPOLIECCE  OCBOGHHUA  O0Opa30BaTEIbHOW  MPOTPaMMBbl,
npencrasiieHsl B [Ipunoxennn 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTeparypa

1. Anexcees B.M., Kamunuckuit B.A. Ilpuxmannas MosexkyisipHas
ouonorus: yuyebHoe mocobue ais By3oB. BnagumBoctok. JlanepsiOBTy3, 2011, 238
c. http://lib.dvfu.ru:8080/lib/item?id=chamo:425474&theme=FEFU

2. bpayn T.A. I'enombl. (MHCTUTYT KOMIBIOTEPHBIX HCCIEIOBAHHIA.
NxkeBck. 2011). 944 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:660961&theme=FEFU

3. Bacuienko 1O.K. buonornueckas xumus: YueOH. mocodue st BY308.
M.: Men-IIpecc-undopm, 2011. 431 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:704185&theme=FEFU

4., Tonosun FO. M. Hanomump 6e3 ¢dopmyn MockBa : BHUHOM.
JlabopaTopus 3HAHUU, 2012. 543 C. Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668185&theme=FEFU

5. JIptoun benmxamun. ['ennr (GeneslX). (mep. ¢ anrn. A. JI. ['uaniOypra
1 Ip.). 2011. 896 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668068&theme=FEFU

6. [lnakynos B. K., Huxonaes FO. A. OcHOBbI TUHAMUYECKONH OMOXUMMUH :
yueOHOoe mocobue s By3oB MockBa : Jloroc, 2010. 213 c. Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:779785&theme=FEFU

7. IlnakynoB B.K. OcnoBbl sH3uMonorun M.: Jloroc, 2011. 127 c.Access:
http://lib.dvfu.ru:8080/lib/item?id=1PRbooks:IPRbooks-70702&theme=FEFU

8. XuMus u OMOXMMHS HYKJIEMHOBBIX KHUCIIOT : y4eOHOe mocobue / cocCT.:

H. A. Tepeutnena, JI. JI. Tepentren, B. A. Paccka3oB;TuxookeaHCKHII HUHCTUTYT
onooprannyeckor xumuu JIBO PAH — BrnanuBocrok : [JansHayka, 2011. — 268 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:661765&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:425474&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:660961&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:704185&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668185&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668068&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:779785&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=IPRbooks:IPRbooks-70702&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:661765&theme=FEFU

JlonotHUTEIbHAA JTUTEPATypa

1. buoxumus: PykoBOACTBO K MPaKkTUYECKUM 3aHATUSAM: yueOHoe mocobue (H. H.
UYepnos, T. T. bepesos, C. C. Bypobuna u ap.) noxa penakuuein H.H. UepHoga.
M. 2009. 233 c¢. Karamor Hb JIB®Y. AOGOHEMEHT MIKOJIBI OMOMEIUILIMHEI
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VI. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO JUCHUIIJINHBI

PexomeHaaluu 110 CaMOCTOATEILHOM padoTe CTYACHTOB

CamocrosiTennpbHasi paboTa BKIOYAET OMOJMOTEYHYIO WM JOMAIIHIOO
paboTy ¢ yueOHOW JUTEpaTypod M KOHCHEKTOM JICKIIUH, TMOJTOTOBKY K
IPAKTUUECKUM 3aHSITUSM, U KOHTPOJbHOMY COOECEIOBAHUIO, @ TaKXKE M3yUCHUE
OCHOBHBIX HMH(OpPMAIMOHHBIX CaiiTOB B MHTepHETe, CBSI3aHHBIX C BONPOCAMHU
JTUCIUTUTAHBIL.

[Ipy opraHuzanuu CcaMOCTOSITENIbHOM paboThl MpernojaBareib JIOJKEH
YUUTHIBATh YPOBEHb MOJTOTOBKU KaXXKIOTO CTYJEHTa U NPEJIBUIIETb TPYAHOCTH,

KOTOPBIC MOI'YT BO3HUKHYTL IIPHU BBIIIOJITHCHHUHN CaMOCTOSITEJIBHOM pa6OTI>I.



[TopsiiOK BBITOJIHEHHSI CAMOCTOSITENBHOW PabOThl ydalllUecs ONpPENestoT
CaMHU.

KOHTpOJIL PE3YJILTATOB CaMOCTOSITCJIBHOM pa6OTBI OCYHCCTBIIACTCA B XOAC
OK3aMCHa
3a11amm JJIA CAaMOCTOATECJIBbHOI'O BBINNOJITHCHUSA

TeopeTuko-TUNONOTNYECKUI aHaIN3 NMOAOOPKH MEPUOIUYECKON JTUTEPATyPhI
10 U3y4aeMOU JUCLHUIUINHE.

CocraBneHue rioccapusi TEpPMUHOB 10 U3y4aeMOU JUCITUILINHE.

[loaroroBka pedepaToB Mo TemMam, MPEIIOKEHHBIM IPENoJaBaTesieM WA
CaMOCTOSITEJIbHO BEIOPAHHOW CTYJEHTOM M COTJIACOBAHHOM € IPENOJABATEIIEM.
[IpencraBinenne pedepata B BHUAE MNPE3CHTAUUH C  HCIOIb30BAaHUEM

MYJIBTUMEIUMHOTO 000PY/I0BAHMUSI.

MeToanuyecKkue YKa3aHUIO K BbINOJHEHUIO pedepara

eau u 3apa4u pedepara

Pedepar (ot nar. refero — noknaapiBaro, cooOIMar0) NpecTaBiIsieT coOon
KpPaTKOe M3JI0’KEHHUE TTPOOIEMBbI TPAKTUYECKOTO MIIM TEOPETUUYECKOTO XapaKTepa C
(bopMyIIMPOBKOI ONPEICICHHBIX BBHIBOJIOB IO paccMaTpuBaeMoit Teme. M30pannas
CTYICHTOM TIpoOjieMa M3y4aeTcsi U aHAJIM3UPYeTCs Ha OCHOBE OJHOTO WJIU
HECKOJbKMX HCTOYHHMKOB. B OTiM4YmMe OT KypcoBOWl palOThI, MPEACTABIISIONICH
co0oli KOMIUIEKCHOE HCCleoBaHuEe MpoOseMbl, pedepar HampaBlieH Ha aHauU3
OJIHOW WJIM HECKOJIbKUX HAyYHBIX PadoT.

Lensamu pedepara SBIASIOTCS:

® pa3BUTHE Y CTYJACHTOB HAaBBIKOB TIOMCKAa AaKTyaJIbHBIX MPOOIIEM
COBPEMEHHOM 0ETKOBOM OMOXUMUH;

® Pa3BUTHE HABBIKOB KPATKOTO M3JIOKEHUSI MaTepuasa ¢ BbIJICJIECHUEM JIUIIIb
CaMbIX CYIIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX JIJISI PACKPBITUSI CYTH MPOOJIEMBI;

® pa3BUTHE HABHIKOB aHAM3a M3yYCHHOTO MaTepuaia u (popmMyIupoBaHUs
COOCTBEHHBIX BBIBOJIOB IO BRIOPAHHOMY BOITPOCY HAYYHBIM, TPAMOTHBIM SI3BIKOM.

3aoauamu noocomosxu u 3awumsl pedepara IBISTIOTCS:
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- HAay4YUTh CTYJAEHTA MAKCUMaJIbHO BEPHO MEpeAaTh MHEHUS aBTOPOB,
Ha OCHOBE pa0dO0T KOTOPHIX CTYACHT TOTOBUT CBOM pedepar;

- HAy4YUTh CTYyJIEHTa TPaMOTHO U3JaraTh CBOK TMO3UIMIO IO
aHanM3upyeMon B pedepare mpodiieme;

- NOATOTOBUTH CTYACHTa K JalIbHEWIIEMy YYacTHUI0O B Hay4HO —
MPaKTUYECKUX KOH(DEPEHIUAX, CEeMUHApaxX U KOHKypCax;

- IIOMOYb CTYJAECHTY OIPEICIUTbCA C HWHTEPECYIOIIEH €ro TEeMOM,
JanbHeiIIee pacKphITHE KOTOPOW BO3MOXKHO OCYIIECTBUTh NpPHU HAMHUCAHUU
KypCOBOW pabOThI WJIA JUIIIOMA;

- VSICHUTh JJIsI ce0sl W  HU3JIOKUTh NPUYMHBI CBOErO  COIJlacus
(Hecoriacus) ¢ MHEHHEM TOT'O WJIM MHOTO aBTOpa MO JIaHHOM mpobieme.

OcHoBHbBIE TPeOOBAHUA K COAepKaHUIO pedepara

CTyaeHT JOHKEH HCMHOJb30BaTh TOJBKO T€ MaTepualbl (HaydHBIE CTAThH,
MoHoTrpaduu, mocoOus1), KOTOpbIE UMEIOT MPSMOE OTHOIIEHHWE K M30paHHOW UM
teme. He gomyckarTcsi OTCTpaHEHHBIE pPACCyXACHUS, HE CBS3aHHBIE C
aHanu3upyemon mpooOiemoit. Coneprkanue pedepara JOKHO ObITh KOHKPETHBIM,
UCCIIEIOBAThCS JI0JDKHA TOJBKO OfHA MpobieMa (JI0MmyCcKaeTcss HeCKOJIbKO, TOJIbKO
€cliM OHM B3auMOCBsi3aHbl). CTyIEHTY HEOOXOIMMO CTPOrO MPHUACPKUBATHCS
JIOTUKW W3JIOXKEHUsI (HadyaThb C ONPEACJICHUS W aHajdu3a IOHATUH, MEpEeuTH K
MOCTAHOBKE TPOOJIEMbl, NPOAHAIM3UPOBATH IyTH €€ pelieHus U CcaenaTh
COOTBETCTBYIOIINE BBIBOIBI). Pedepar momkeH 3akaHuMBaThCS BHIBOJIAMHU T10 TEME.
Pedepat nomxeH ObITh IpeACTaBICH B BUJC NPE3CHTALINH.

OO6mue TpeboBaHus K MPE3ECHTALINH:

o IIPE3CHTAIMS HE JTOJKHA OBITh MeHbIIe 10 craliaos;

e TIEPBBIN JIUCT — 3TO TUTYJIBHBIN JUCT, HA KOTOPOM O00S3aTEIHHO HOJAKHBI
OBITh MIPEICTABJICHBI: HA3BAaHUE TIPOEKTA; (PaMuUIHs, UM, OTYECTBO aBTOPA,;

o CJICYIONIUM CIIAWJIOM JOJDKHO OBITh COJIEp)KaHHE, TJe TPEIACTABICHBI
OCHOBHBIE 3Tanbl (MOMEHTHI) MPE3EHTALNH; JKEJIaTeIbHO, YTOOBI U3 COJIECpPIKAHUS
0 THTEPCCHUTKE MOXXHO TIEPEUTH HAa HEOOXOIUMYIO CTPAHUILy U BEPHYTHCS BHOBb

Ha COACPIKAHNC,



o IU3aH-D)PrOHOMUYECKHUE TpeOOBaHMUS: COYETAEMOCTh LIBETOB,
OTrpaHUYEHHOE KOJIMYECTBO OOBEKTOB Ha Claiijie, IBET TEKCTa;

o IOCJICTHUMHU CJalilaMu MPE3EHTAIMU JOKHBI OBITh IJIOCCAPUN M CIHCOK
JIUTEPATYPBI.

Brictymnenue o pedepupyeMoit TeMe He JOJDKHO MPEeBbIIaTh 15 MUHYT, 5
MHUHYT JOTOJIHUTENBHO OTBOJUTCS HA BOIPOCHI IO TEME.
Hopsigok caaum pedepara U ero OLEHKA
Pedepar roTtoBUTCS CTyneHTaMHM B TEYEHHE CEMecTpa B CPOKH,
YCTAaHABJIMBAEMbIC IIPENIOAABATENIEM I10 KOHKPETHOM NHCIUIUIMHE, W CHAECTCSA
IIPENOAABATEI0, BEAYIEMY AUCHUILIMHY.

[Io pe3syapTaTaM NpPOBEPKH CTYAEHTY BBICTABIIETCS  ONPEACICHHOE
KOJIMYECTBO OayuioB, KOTOPOE BXOJUT B OOIIEe KOJIUYECTBO OAIJIOB CTY/IEHTA,
HaOpaHHBIX UM B TeueHHe ceMmecupa. llpu oueHke pedepata yUUTHIBAIOTCS
COOTBETCTBHE COJEp’KAaHUS BBIOpDAHHOW TeMe, YETKOCTb CTPYKTYpbl paboThl,
yMeHue paboTaTb € HAYYHOM JUTEpaTypod, YMEHHE CTaBUTb NpoOieMy u
aHaJIM3UpPOBaTh €€, YMEHHUE JIOTMUECKU MBICINUTD, BIaJCHUE MPOo(eccCHOHATbHOM
TEPMHUHOJIOTHEN, TPAMOTHOCTD U3JI0KECHHUS.

Temaruka pedeparos

Tema 1. beaku, npUHUMAKIIHME YYaCTHE B PEeryJIsALHMH eJTCHUS KJIETOK.

XapakTepucTUKa pa3InYHbIX O€NKOB M (DEPMEHTOB, BBINOJHSIOIMINX BAKHbBIE
Oouonornueckue (yHKUMM B PETyJIALHUU JEJIEHUS KIETOK, UMMYHUTETa U B
3JI0Ka4Y€CTBEHHOM TpaHCPOpMalUu.

Tema 2. beJiky, NPUHUMAKOIINME YYACTHE B 0MOJIOTHYECKOM MOABUKHOCTH.

XapakTeprucTuka OeJIKOB, UMEIOUINX CIOKHYIO TPETUUHYIO WM YETBEPTUUHYIO
CTPYKTYPY,  BBIOJHSIOUMX  (PYHKUMKA  TPAHCHOOPTA,  COKpAIICHHs  WIH
YYacCTBYIOIIMX B OMOJIOTrMYECKON MOIBUKHOCTH.

Tema 3. BuocrHTE3 CJI0KHBIX 0HOJOTMYECKH AKTUBHBIX BEIIECTB.

Xapaktepuctuka (EepMEHTOB, YYacTBYIOUIMX B  OWocHHTe3e  Oenka.
XapakTeprucTuka (pepMEeHTOB, YYaCTBYIOIUX B CHHTE3€ HYKJIEHHOBBIX KHCIIOT.

Tema 4. HanoOmomaTepuaJsibl Ha OCHOBE 0€JIKOB U MENTH/I0B



HanoctpykTypsl Ha ocHOBe OenkoB M mentuaoB. [IpuHIumnsl oOpazoBaHuUs
OEJIKOBBIX KOMIUIEKCOB. OmnuroMepusauuss u arperanus OenkoB. IIpumepsl
OPUPOAHBIX  CYNPAMOJIEKYJSAPHBIX  OCNKOBBIX  aHcamOneil.  MHxenepus
HAHOCTPYKTYP 3a/laHHOM apXUTEKTYpbl HA OCHOBE OEJIKOB U MENTHIOB.

benkoBbie kamcyiasl W ux mnpuMeHeHue. Karicynbl Ha ocHOBe (eppuUTHHA,
LIAIIEPOHOB; BUPYCHBIX KamncuaoB. Mcronp3oBaHuMe B KayecTBE PEAKTOPOB IS
CHUHTE3a HEOEIKOBBIX HaHOMATEpPHAJIOB; B KaYECTBE KOHTEWHEPOB JJI OCTaBKH
nekapctB. HanpaBnennas monuduxaius kancyi. [Ipyrue 6ei1koBbie HAHOCHCTEMbI
U UX npuMeHeHue. PunameHTsl nuTockeneTa. [lenTtuanpie HAaHOTPYOKHU. S-CIOU.
Hcnonp30BaHne B KAadyeCTBE OJHOMEPHBIX M JBYMEPHBIX MaTpULl IS
caMOOpraHu3alud HaHOOOBEKTOB. [ 'MOpUIHBIE HaHOMAaTEpUaAlbl C Y4YacTHEM
0esnkoB M nentujoB. [IpupoaHble HAHOKOMIIO3UTHBIE CUCTEMBI (KOCTHAsl TKaHb,
COeMHUTENbHAs TKaHb). CUHTETUYECKNE THOPHIHbIE HaHOMAaTepUaibl Ha OCHOBE
OeNKOB U NenTu0B. BO3MOXKHOCTH UCTIOIb30BaHUS B METULIMHE U TEXHUKE.

DnacToMepHble OEJIKM MU BO3MOKHOCTH MX HMCIIOJIb30BAaHUS B HAHOMEXAHHKE.
MonynbHbie 6enku B ipupojie. TutuH, pudbpoHekTnH. CTpoeHHE U MEXAaHUYECKHE
cBOMCTBAa. MexaHOCeHCOpHbIE cucTeMbl. WMHXEHepuss MOAYJIbHBIX OEJNKOB C
3aJJaHHBIMU CBOWICTBAMM.

Tema 5. CamocoOuparmomuecss HAHOCTPYTYPbl Ha OCHOBE HYKJIEHMHOBBIX
KHCJIOT

Hyxneunossie kucnotsl (HK). [IpuHIUIIBI CTPYKTYpHON OpraHU3aIiui.

Tpunnexkcol. KBaapymiekcel. KareHanbl. OCOOEHHOCTH  CTPYKTYpPHOM
oprannzaunn PHK: nByrskeBbie PHK, BTOpuuHas u TpeTMdHas CTpyKTypa
onHoTskeBbiX PHK.Hekanonnueckne B3ammopernctBud. Llnunpku, nceBmoysisl,
CTPYKTYpHUPOBaHHbIC METJIM, MOJTHUU. AnTamepbl. MeToasl cunte3a HK. MeTtonbl
onpenenenus nociuenaosarenbHoctd HK: cuksenc mo Cenrepy, no M.-I'mnbepty.
Metonpt monyuenuss uHpopmanuu o crpykrype HK. .Crpykrypnas JIHK-
HaHotexHonorus. [lepexpect monexkynsl JJTHK. J[Byxmepubie noBepxHocTH. CeTkn
Ha ocHoBe JIHK-muoxectB: DX MHOkecTBa: Mu3aiilH M camMOCOOpKa IMJIOCKHX

kpuctaioB JIHK, momudukanuu nosepxHoctu. JIHK HaHOTpyOKH: nu3aiiH u



XapaKTEPUCTHKA, CPAaBHEHUE MPEUMYIIECTB M HEIOCTATKOB IO OTHOIICHHIO K
YIIEPOIHBIM HaHOTpYOKam. I 'mOpuiHbIE MaTepHUabI.

Marepuanibl ¢ NPOCTPAHCTBEHHON oOpraHu3anueil. Jlpyrue MHOMKECTBa: Ha
OCHOBE TpE€X, IIECTH YIOJbHUKOB, BO3MOXXHOCTb MOJYYEHUS TPEXMEPHBIX
marepuasioB. JJHK-opuramu, a UIMEHHO CO3/aHHE MOBEPXHOCTU U3 OAHON HUTHU
HK, moaynupoBannoit kopotkumu HK. JIHK nonusapsl.

JIHK nanomexanuveckue yctBorctBa ( JJHK-mHanopoboTexHuka). YcTpoiicTBa
HAa OCHOBE «MOJIEKYJSIPHBIX MNHUHIIETOB». (OCHOBa BOJHOOOPA3HOTO ABUKECHUSI.
Buasl tomnmuBa JIHK-HaHopoOoTOB: cBeto-, pH-3aBuUCcHMBIE W TeMmIieparypo-
3aBucuble cucreMbl. Kontpomepsl Ha ocHoBe JIHK: mpunuun pabGotel. [lepBbie
«KOMIIbIOTEpPB» Ha ux ocHoBe. DyHkumoHansHasd JIHK-HaHOTEexHOMOTUS.
JAHK3umb1. O01iue onpenenenus u cBocTBa. [IpuHIMIBI CO3IaHKsT MaTEPUAJIOB C
ucnosb3zoBanueM J{HK3umoB. MoueKyiisipHblE MOTOpPBI M APYTHE YCTPOMCTBA Ha
ocHoBe JIHK3umoB. Pr003uMsbl 1 X BO3MOXKHOE UCIIOJIb30BaHUE.

Tema 6. HaHOCTPYKTYpbI HA OCHOBE MOBEPXHOCTHO-AKTHBHBIX BELIECTB M
JIUTIUA0B

CnocoObl OJIy4eHHs] HAHOMATEpUaJIOB HA OCHOBE CaMOCOOUPAIOLIUXCS

CTPYKTYp W3  TIOBEPXHOCTHO-aKTUBHBIX  BEIIECTB  (JUMUIOB) U
OMoKaTaIN3aTOPOB, OCOOECHHOCTH (PYHKIIMOHUPOBAHUS (PEPMEHTOB, 3a/JaBacMbIe
HaJIM4YMEM MATpPULl HAHOPA3MEPOB.

Tema 7. HaHOCTPYKTYpPBI 0M010rHYeCKOil MeMOPAHbI

HanoctpykTypsl OMo0ornuecko MeMOpaHbl: TUMUIHbIE (MOHOCTIOH, OUCIION),
OenkoBbie (B T.4. peuentopsl, kaHaibl, ATda3pl), 0coOeHHOCTH (ha30BBIX
NEPEeX0/I0B B MEMOpPaHHBIX CHUCTEMaX, OCOOCHHOCTH HAHOCTPYKTYp, JIEKAIIUX B
OCHOBE DJIEKTPUYECKUX U PELENTOPHBIX CBOMCTB KIIETKHU.

Tema 8. CuHTE3 HAHOCTPYKTYP € IOMOIIbIO BUPYCOB U MUKPOOPraHU3MOB

Ucnonb3oBaHue BUPYCOB JUIsi HAHOKOHCTPYMPOBAHMS: XHUMHUYECKas U
reHeTuyeckass MoAu(uUKalus BHPYCOB M BHPYCOMOJOOHBIX YAaCTHL, CHUHTE3
TUOPUAHBIX HAHOMATEpUAIOB Ha OCHOBE BUPYCHBIX yacTHIl. OOCYKIatOTCs BUIbI

MUKPOOPTaHNU3MOB, CITOCOOHBIX K CUHTC3Y HaHOMATCPpHaJoB, BOIIPOCHI



MPAKTUYECKOTO0 MPUMEHEHUS HAHOMATEPHAJIOB, CUHTE3UPOBAHHBIX B JKUBBIX
OpraHu3Max.

MOI[I/I(l)I/IKaHI/IH MHUKPOOPTaHU3MOB MJIs1 CHHTC3d HAHOMATCPHUAJIIOB. Cunres

MOTYTPOBOTHUKOBBIX MaTepualioB B Fe€HETHYECKU W3MEHEHHBIX
MUKPOOPTaHU3MaXx.
Hcnonn3oBanue MOIUDUITIPOBAHHBIX OakTepuii TUTS IOCTaBKH

HaHOMATCPHAJIOB B JKHUBYIO KJICTKY. HpaKTI/I‘-IGCKOe IMPUMCHCHUC HAHOMATCPHAJIOB,

CUHTC3HUPOBAHHBIX B JKMBbIX OPIraHU3MadX.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME
TV CHUTILIAHBI

VYyeOHast JEKUMOHHAS ayAUTOPUS C MYJIbTUMEAUNHBIM MPOEKTOPOM H
DKPAHOM IS TPE3EHTAlNN JOKIA/I0B.

Mukpockon Axcuockon 40, ABromatumyeckuid AuddepeHuraIbHbIA
ckaHupyromuin Mukpokaiopumerp JACM-3A, M3oTepMuyecKuid TUTPAIMOHHBIN
kajgopumetp VP-ITC,pupmer “Micro- calc” CIIIA, Mukpokanopumerp Ckan-1 B
koMmiiekre ¢ 3UII, PoTtopHblil BakyymHbld ucnaputens, [Ipudop JACM-4,
[Tpubop muddepenmmansasiii [JJCM-2M. TIK ¢ nporpamMmmubIM oOecrieueHuEM
(makeTbl MporpaMMm JJis  pa3M4YHBIX TUIOB  MojenupoBaHus). Cxema,
WUTIOCTPUPYIOIIAasi OCHOBHBIE MPUHLHUIIBI (POPMUPOBAHUS BTOPUUHON CTPYKTYPhI

6enkoB. Homenkmarypa ¢pepmentoB. KommnbroTepHas 6a3a qanasix B IHTEpHETE.
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Iinan-rpaduk BoINOJHEHHUSI CAMOCTOSITEIbHON PadoThI M0 JUCHUIJINHE

Ne JlaTta/cpoxn Bun IIpumepHbie ®opma KOHTPOJIA
n/n BBIIIOJIHEHU S CAMOCTOSITEJIHON | HOPMBbI
padoThI BpeMeHHU Ha
BbINOJIHEHHE
1 Ha npotsokenuu Bcero | [lonroroska K | 30 gac. Teky1ue BOIpockl
Kypca MIPaKTUYECKUM B IIpoLIecce
3aHITHIIM BBITIOJTHEHUS
MPAKTUYECKUX U
71a00paTOPHBIX
pabort. TecToBbIe
3aJlaHus
2 Ha npotspokennu Bcero | Pabora Haj | 38 yac. [TpakTHueckue
Kypca PEKOMEHI0BaHHOM 3aHATHS,
JTUTEPATyPOH. Pedepatsr.
3 B konre 5 cemectpa ITonroroska K | 36 yac. DK3aMeH
IK3aMEHY

PexoMeHnganum no caMmocTosiTeIbHOM padoTe CTYA€HTOB

CamocTosiTenbHast paboTa CTyAEHTa BKIIIOYAET:
1) 6MOIMOTEUHYIO UM AOMAILIHIOK padoTy ¢ y4eOHOM U HAYYHOU JIMTEpaTypoii;
2) opopmiieHne 1a00paTOPHBIX padOT
3) moaroToBKy pedepara

[Topsinok BBIMOJHEHHS] CAMOCTOSITENBHOM PaOOTHI JIOJKEH COOTBETCTBOBATH
KaJICHIapHO-TEMaTUYECKOMY IIJIaHy JAMCLUUIUIMHBI, B KOTOPOM YCTaHOBJIEHA
MOCJIEA0BATEILHOCTD MPOBEICHUS MPAKTUYECKUX (CEMUHAPCKUX ) 3aHSATUM.

JIabopaTopHbIe 3aHATHS MO IUCUUILIMHE TPEOYIOT HE TOJIBKO TEXHUUYECKOIO

BBITIOJIHEHUS paOOThI, HO U TEOPETHUECKOU 0TpaboTku MaTepuaina. JlabopaTopHbie

pa6OTBI JIOTUYHO CBA3aHbI C JICKIIMOHHBIM MaTCpHUaJIOM.

MeToanyeckue yKa3aHusi P MOAr0TOBKE K YCTHOMY OIIPOCY IO BOMPOCaM
JK3aMeHa/3auera
I[Ipy nNOArOTOBKE K YCTHOMY OIPOCY UCIOJIB3YIOTCS BOMIPOCHI ISt
AK3aMEHa/3aueTa, B JAHHOM CEMECTpeE.
JIs MOATOTOBKU K OMPOCY MCHOJIB3YIOTCS KOHCIEKThI JICKIMM, padoTa ¢

OCHOBHOM M JOTOJHUTENBbHON nuTeparypoii. PaboTa ¢ TeKCTOM Hay4YHBIX KHUT H



y4€OHUKOB COCTOWUT HE TOJIBKO B MPOYTECHUH Marepuaia, HeoOXOIUMO MPOBECTH
aHajau3, CpPaBHUThb  UBJIOKEHHE  MaTepuaja B  pa3HbIX  MCTOYHHUKAX.
[Ipoananu3upoBaHHBI MaTepHall KOHCIEKTHUPYIOT, MPU 3TOM HaAO0 H30eratb

IMPOCTOIO NCPCIMChIBAHUA TCKCTOB 0e3 Kakux 1100 KOMMCHTApPHECB U aHAJIN34.

MeTtoanyeckue yKasaHus IIPH MOAT0OTOBKE K NPAKTHYECKUM 3aHATHAM
[Ipu moAroToBKE K KOJUIOKBUYMY HEOOXOIUMO MOJIb30BATHCA KOHCIEKTaMHU
JEKIUN U JIMTEPATYypOl U3 OCHOBHOrO cnucka. [Ipusrnexars 1y MOATOTOBKH K
KOJUIOKBUYMY JIOIIOJIHUTENBHYIO JTUTEPATYPY HE PEKOMEHIYETCS.
[Ipy MOAroTOBKE K CEMUHAPCKUM 3aHATHSAM KPOME MPOPAOOTKH OCHOBHOM
JUTEpaTyphl, Takke HeoOXoauMa NpopadoTKa JIOMOJHUTEIBHOW JIUTEpaTyphl.
Hcnonb30BaHuE HAyYHBIX, B TOM YHUCIE 3apyOeKHbIX CTaTeil, BECbMa JKeNaTeNbHO,

HO HE SBJIAETCSA 00s13aTEIIBbHBIM.

MeToanueckue yKa3aHusi PU MOJATOTOBKE OTYETOB 0 J1a00PaTOPHBIX padoTax
Otyersl 000 BceX J1A0OPATOPHBIX padOTax TMPEJACTABISIOTCS B OJHOU
OTIEIBHOW TEeTpaaW, NPEIOCTaBICHUE OTYeTa Ha OTACIBHBIX JIHCTaX HE
JIOTTYCKaeTCsl.
Otuet o 1abopatopHOt paboTe JOJKEH COJIEPKATh:
1. HazBanue nabopaTtopHoil pabOThI
2. 3anuch ypaBHEHUN MPOTEKAOIINX XUMUYECKUX MPEBPAILICHUI
3.CtpykrypHble (OpPMYJIBI W Ha3BaaHUS BCEX MCIOJb3YEMBIX PEAaKTHBOB M
o0pa3zyronuxcs MpoayKTOB
4. 3anuch pe3ynbTaTOB MPOBEACHHBIX U3MEPEHHUIN U BHIYUCIICHUM

5. BeIBOJIBI

OcHoBHBIE TPEOOBaHUA K COEPKAHUIO pedpepaTa
CTyaeHT AO0MKEeH HMCIOJIb30BaTh TOJBKO T€ MaTepuasbl (Hay4dHbIE CTATbH,
MOHOTpaduu, Mocoous), KOTOPbIE UMEIOT MPSMOE OTHOIICHUE K M30paHHOU UM
teMe. He pgomyckaroTcsi OTCTpaHEHHbIE pACCYXACHHS, HE CBS3aHHBIE C

aHanusupyemon npooiemoit. Conepkanue pedepara J0IKHO ObITh KOHKPETHBIM,



WCCJIEIOBAThCS JOJDKHA TOJIBKO OJHA MpobiieMa (IOMmycKaeTcss HECKOIBKO, TOIHKO

€CIM OHMU B3auMOCBs3aHbl). CTyaeHTy HEOOXOAMMO CTPOro MPHUAEPKUBATHCS

JIOTUKY W3JIOXKEHUsI (HAadyaTh C OMNpEJEICHUA W aHalv3a MOHITUM, NEepelTH K

MOCTAHOBKE MPOOJIEMbl, NPOAHAIM3UPOBATH IYTH €€ PEHIeHUus U CIenaTh

COOTBETCTBYIOIINE BBIBOIBI). PedepaT momKkeH 3akaHUIMBaThHCS BBHIBOIAMH T10 TEME.
Pedepar nomxen ObITh IPEICTABIICH B BUJIC MPE3CHTAIIHH.

OO6mue TpeboBaHus K MPE3CHTAINH:

o TIPE3CHTAIMS HE JI0JKHA OBITh MeHbIIIe 10 crnaiaoB;

e TICPBBIN JIUCT — 3TO TUTYJIBHBIN JHUCT, HA KOTOPOM O0OS3aTEIIBHO JIOJKHBI
OBITH MPEJICTABJICHBI: HA3BaHUE MPOEKTA; (haMUIIUSI, UMsI, OTYECTBO aBTOPA;

o CJICAYIOIIUM CIIAMJIOM JIOJKHO OBITh COJEp)KaHHE, TJI€ TPEICTABICHBI
OCHOBHBIE 3Tanbl (MOMEHTBI) MPE3EHTALINH; JKEJIATEIIbHO, YTOOBI U3 COJACPKAHUS
M0 TUIIEPCCHUIKE MOXKHO MEPENTH Ha HEOOXOIUMYIO CTPAHUILY U BEPHYTHCSI BHOBh
Ha COJIEpKAHUE;

o TU3aITH-?PTOHOMUYECKHUE TpeOOBaHUS: COYETAEMOCTD IIBETOB,
OTPaHUYEHHOE KOJIMYECTBO 0OBEKTOB Ha ClIaif/ie, IBET TEKCTA;

o IOCJICAHUMU CIIalilaMHi MPE3EHTAIMHU JOKHBI ObITh TJIOCCApPUMl M CIUCOK
JIUTEPATYPHI.

Brictymienne o pedepupyemoil Teme He TODKHO MpeBbIaTh 15 MUHyT, 5
MMHYT JOMOJHUTEIBHO OTBOJIUTCS Ha BOIIPOCHI IO TEME.

IMopsinok cnauyu pedepara u ero oueHka

Pedepar roToBuTCS CTyIeHTaMH B TEUCHHE TpPUMECTpa B CPOKH,
yCTaHaBJIMBAa€MbIC TIpPENoAaBaTesieM IO KOHKPETHOM NHUCIUIUIMHE, U CHAaeTCs
npenojaBaresto, BeayleMy AUCUUIUIMHY. [lo pesynbTaTaM HPOBEPKU CTYIICHTY
BBICTABJISIETCSL  OMpPEJEIICHHOE KOJUYECTBO OaJJIOB, KOTOPOE BXOAUT B oOIIee
KOJIMYECTBO OAJJIOB CTYJIEHTa, HAOpaHHBIX UM B TedeHue Tpumectpa. [Ipu oneHke
pedepaTta yuyuTHIBAIOTCS COOTBETCTBHUE COJICPKAHUSI BHIOPAHHOM TeMe, YETKOCTh
CTPYKTYpBbI pabOThl, yMEHHE PabOTaTh C HAYyYHOU JUTEpaTypoOl, yMEHUE CTaBUTh
npo0jeMy U aHaIW3UpPOBATh €€, yMEHHUE JIOTHYECKH MBICIUTh, BIIAJICHUE

poecCHOHATEHON TEPMHUHOIOTHEN, TPAMOTHOCTD M3JI0KEHUS.
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OneHouHbIE CpENICTBA -

Ne Kontponupyemsie Kopp! 1 aramnst HaMEHOBaHHE
1/ pasziesbl / TeMbI (bopMI/IpOBaHI/E;I ] MPOMEKyTOuHAs
I JUCIUIIIMHBI KOMITIETEHIUH TeKYIHMH aTTeCTAIHs
KOHTPOJIb (>Kk3ameH)
Pazgen . TlepBuunas
3HAET
CTPYKTYypa 0emKoB,
OCHOBHEIE METOIbI
[1K-4
1 BBIICIICHUS " Ko7 yMeeT YO, JIP, 113
HCCIIeIOBaHUS OEIIKOB,
KOH(pOpMaLMOHHAS
CTPYKTypa OeJIKoB BIIafieeT
Paznen 2. 3HaeT
Knaccudukanms u
HOMEHKJIaTypa
P VYO no Bonp. k
(hepMEeHTOB, aKTUBHBIC
[1IK-4 JK3aMEHY
2 LEHTPBI PEPMEHTOB, K-7 ymeer YO, JIP, 113
MHTUOMpOBAHUE,
KHHETHKA
(dbepMeHTaTUBHOMN
peakLun BJIaJICET
Paznen 3. Yuactue 3HAET
(dbepMeHTOB B
I1K-4 eer
3 OCHOBHEIX ™ YO, JIP, 113
IK-7
OMOJIOTUYECKUX
BIIaJIcET
poIeccax KISTKU
3HAET
Paznen 4. Ilpenmer u
A best TIK-4
4 3a1auu yMeeT YO, I13
[IK-7
HAaHOOWOTEXHOJIOTHH
BIIaJICET
3HAET
Paznen 5. OcHOBBI IIK-4
5 HaH)g)TeXHOJ'IOI‘I/II/I IIK-7 ymeer yO,I3
YO o
BIIaJICeT
BOIIpOCaM K
3HAET 3a4eT
Paznen 6. Uctopus y
I1K-4
6 pa3BUTHS K-7 yMmeeT YO,I13
HAHOTEXHOJIOTUU
BIIaJICET
3HAET
Paznen 7. MK-4
7 HanorexHonorunueckue K-7 yMeeT YO, JIP, 113
METO/JIbI U TPUOOPHI
BIIaJICET
Paznen 8. [IpoaykTel [1IK-4 3HaCT
8 A POAYK K7 VO, JIP, T3
HAHOTEXHOJIOTHH - yMeeT




BIIAJIEET
3HAEeT
Pa3znen 9. [IK-4
o Hanomarepuassl IK-7 ymeer YO, JIP, 113
BJIAJEET
Pazgen 10. 3HAET
[IpuopurerHsie [IK-4
10 HaIpaBIICHUS [1K-7 ymeer YO, JIP,II3
HaHOOMOTEXHOJIOTHUI
BIIAJIEET
Pasnen 11. — 3HacT
11 | HanoxkoHTEHHEPHI U K7 yMeeT vO, JIP, TI3
HAaHOHOCUTEIIN
BJIAJIEET

METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHUIIJIMHBI

PexomeHaanuu mo caMmoCTOATEIbHOM padoTe CTYACHTOB

CamocrosiTennbHasi paboTa CTYJEHTOB COCTOMT M3 TOJATOTOBKH K
NPAaKTUYECKUM  3aHATHSAM, pabOThl HaJ PEKOMEHJOBAHHOW JIUTEPATypoOH,
MOJATOTOBKH MIPE3EHTAIIMI U 3aIUThI pedepaToB, pelIeHus 3a1ad.

[Ipu opraHuzanuu CcaMOCTOSTEIBHOM paOOTHI MpenojaBaTesib JA0JKEH
YUYUTBIBAaTh YPOBEHb IMOJATOTOBKM KaXKJIOrO CTYJIEHTAa M MNPEABUJIETh TPYIHOCTH,
KOTOpbIE MOTYT BO3HHKHYTh TMPU BBIMOJHEHUHW CaMOCTOSATEILHONW pPaOOTHI.
[IpenonaBarens JaeT KaXJI0My CTYIEHTY VHJAUBHUIYAJIbHBIE u
muddepennupoBannbie 3amanus. HekoTopbsle M3 HUX MOTYT OCYIIECTBIISITHCS B
rpynme (HarnpuMmep, MOATOTOBKA JIOKJIa/la U MPE3CHTAIMU M0 OJHON TeME MOTryT
JienaTb HECKOJIbKO CTYJIEHTOB C pa3/IeJIeHHEM CBOMX OOSI3aHHOCTEH — OJIUH

TOTOBUT HAYYHO-TEOPETUUYECKYIO YACTh, 4 BTOPOU MPOBOJUT aHATIU3 MPAKTUKH ).
3amaHus I CAMOCTOSITEILHOTO BHINIOJIHEHUS

4, TeopeTUKO-TUIIOIOTHYSCKU  aHamW3  MOJ0OPKH  MEPHUOIUYSCKOM
auTepaTypbl Mo uzydaeMoi nucuuruinHe. [lo mpopabotaHHOMY Matepuanty
JIOJDKHBI ~ OBITH TTOATOTOBJICHBI 3 COOOIICHHWSI B CEMECTp, KOTOpbIE

BKJIFOUYAIOTCS B OOITUN PEUTHUHT JUCITUTIIINHEI.



http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDUQFjAC&url=http%3A%2F%2Fknowledge.allbest.ru%2Fjournalism%2F2c0a65635a2ac68b4c43a89521316c36_0.html&ei=6QNdUp3qKKHh4QSth4DAAQ&usg=AFQjCNGLrBzE5GCTxlE1sWrO-O8AnD4vKw&sig2=bHurRXWOHbxJ9PKHC_V9XA&cad=rjt

5. CocraBneHue rjoccapus TCPMHHOB I10 I/I?)y‘{aeMOﬁ JUCIHHUITIIINHEC.

6. [TonroroBka pedepara mo Teme, MPEATOKEHHOM INpEenojaBaTesieM WIH
CaMOCTOATENIbHO  BBIODAHHOW  CTYJE€HTOM W  COIVIACOBAHHOW  C
npenonasateneM. IlpencraBnenue pedepara B BuAE Mpe3eHTAUl ¢

UCIOJIb30BaHUEM MYJIBTUMEIUUHOTO 000Dy I0BaHHUSL.

MeTtoanyeckue YKa3aHUIO K BbINIOJIHEHHUIO pedepara
eau u 3apaum pedepara
Pedepar (ot nar. refero — goknanpiBaro, cooOuiaro) mpeacTaBiIsieT co0oi
KpaTKO€ M3JI0KEHUE MPOOIeMbl MPAKTUYECKOTO WM TEOPETUUYECKOIO XapaKTepa C
(bopMyITUPOBKOIA OMPEIEICHHBIX BBIBOJOB IO paccMaTrpuBaemoii Teme. V30pannas
CTYACHTOM InpobiieMa H3ydaeTcss U AaHAJU3UPYeTCs Ha OCHOBE OJHOTO WM
HECKOJIbKMX HCTOYHUKOB. B oTimume oT KypcoBOH palOThI, MPEICTABIIAIOIIEH
co0Ol KOMIUIEKCHOE HCCleoBaHuEe MpoOseMbl, pedepar HampaBlieH Ha aHauU3
OJTHOM WJIM HECKOJBKUX Hay4HbIX paloT.
Lenamu pedepara sIBASIOTCS:
®pa3BUTHE Yy CTYJEHTOB HABBIKOB MOUCKA aKTyaJIbHbIX MPOOJIeM
COBPEMEHHOM 0EITKOBOM OMOXUMUH,
®pa3BUTHE HABBIKOB KpaTKOrO0 H3JIOXKEHHUS MaTepuaiga c
BBIJIETICHUEM JIMIIb CAMBIX CYIIECTBEHHBIX MOMEHTOB, HEOOXOIUMBIX
JUTSL PAaCKPBITHS CYyTU MPOOITIEMBI;
®pa3BUTHEC HABBIKOB aHajdM3a W3YYCHHOTO MaTepuaia W
(dopmynupoBaHusT COOCTBEHHBIX BBIBOJOB IO BBIOPAHHOMY BOMIPOCY
HAyYHBIM, TPAMOTHBIM SI3IKOM.
3adauamu noocomosku u 3auyumul pedepara sIBISIFOTCS:
- HAy4YUTh CTYJCHTa MaKCHMaJbHO BEPHO MEpeAaTb MHEHHUS aBTOPOB,
Ha OCHOBE pabOT KOTOPHIX CTYJEHT TOTOBUT CBOM pedepart;
- HAy4YUTh CTyJEHTAa TPaMOTHO W3JIaraTb CBOK TMO3UIMIO  TIO

aHanu3upyeMon B pepepare npoodieme;



- MOATOTOBUTH CTYJIEHTAa K JajdbHEWIIEMYy Yy4YacTUI0O B HAy4YHO —
MPAKTUIECKUX KOH(DEPEHITUAX, CEMUHApaX U KOHKYpCax;

- IIOMOYb CTYAEHTY OIIPEIEIUTbCS C HWHTEPECYIOLIE €ro TEMOMU,
JaJbHEUIlee PACKPBITUE KOTOPOH BO3MOXKHO OCYIIECTBUTH MPU HAMUCAHUU
KypCOBOM pabOThI WJIH JTUIIIIOMA;

- VSCHUTh it ce0d U U3JIOKUTh TPUYMHBI CBOETO COTJacHs
(Hecoryacusi) ¢ MHEHUEM TOTO MJIM MHOTO aBTOpPa MO JJaHHOW MpoOJieMe.

OcHoBHBIE TPEOOBaHUA K COIEPKAHUIO pedpepaTa

CTyneHT NOJKEH HCIOJb30BaTh TOJBKO T€ Marepualbl (HaydyHbIE CTaThH,
MOHOTpaduu, 1Mocoodus), KOTOpblE UMEIOT MPSMOE OTHOIIEHHWE K HM30paHHOU UM
teme. He gomyckarTCsi OTCTpaHEHHBIE pPACCyXACHUS, HE CBS3aHHBIE C
aHanusupyemon npobdiemoii. Conepxanue pedepara JOIKHO ObITh KOHKPETHBIM,
HCCJIEIOBATHCS JOJDKHA TOJIBKO OJIHA MpobiieMa (I0MycKaeTcss HECKOIbKO, TOJIBKO
€CliM OHM B3auMOCBs3aHbl). CTyIEHTY HEOOXOIUMO CTPOro MPHUACPKUBATHCS
JIOTUKW W3JIOKEHUsI (HauaTh C ONpEACJICHUS W aHajdu3a IMOHATHH, MEpEeuTH K
MOCTAaHOBKE TMPOOJIEMBI, MPOAHATM3UPOBATh IMYTH €€ peHIeHUusT MU ClenaTh
COOTBETCTBYIOIIIKE BBIBOBI). PedepaT nomkeH 3aKkaHUUBaTHCS BBIBOJIAMH 110 TEME.

Pedepar nomxeHn ObITh IPEICTABIICH B BUJIE PE3CHTAIINH.

OO6mue TpeboBaHMs K TPE3ECHTAIUU:

o TIPE3CHTAIMSA HE JIOJKHA OBITh MeHbIIe 10 cnaiaoB;

o TICPBBIM JINCT — ATO TUTYJBHBIA JIUCT, HA KOTOPOM O0OSI3aTEIHHO JTOJKHBI
OBITH MPEICTABJICHBI: HA3BaHUE MTPOEKTA; PaMUIIUs, UMS, OTYECTBO aBTOPA;

o CJICYIONIUM CJIAMIOM JIOJKHO OBITh COJEp)KaHHWE, TJI€ MPEICTaBICHBI
OCHOBHBIE 3Tarbl (MOMEHTHI) MPE3CHTAINN; KEIATSIIbHO, YTOOBI M3 COJEP KAHMS
10 TUTIEPCCHUIKE MOXKHO TIEPEHTH Ha HEOOXOIUMYIO CTPAHUILY U BEPHYTHCSI BHOBh
Ha COAEpPKAHUE;

o TN3AITH-?PrOHOMUYECKUE TpeOOBaHMUS: COYETAEMOCTh I[BETOB,
OTPaHUYCHHOE KOJIMYECTBO 0OBEKTOB Ha ClIaif/ie, IBET TEKCTA;

e IOCJICTHUMHU CJIaliIaMHU TIPE3EHTAIIUU JODKHBI OBITh TJIOCCAPUI M CIHCOK

JUTEPATYPHI.



Brictynnenue no pedepupyemMoil TeMe He TOJKHO NPEeBbIIaTh 15 MUHyT, 5
MHHYT JOIOJIHUTENBHO OTBOJAUTCS HA BOIIPOCHI 110 TEME.
IMopsinok cnauyu pedpepara M ero oueHKa
Pedepar roTtoBuTCA CTyaeHTaMH B TEUYEHHE TpPHUMECTpa B CpOKH,
yCTaHaBIMBAaE€MbIE MPENOAABATEIEM I10 KOHKPETHOM IHCLHUILIMHE, W CHAeTCs
IIPENOIABATEI0, BEAYIEMY JUCLHUILINHY.

[Io pe3ynpTraTaM TIPOBEPKM CTYNEHTY BBICTABISAETCS  OINPEIEICHHOE
KOJIMYECTBO OajyIoB, KOTOPOE BXOAUT B 00Ilee KOJIUYECTBO OAJJIOB CTY/EHTA,
HaOpaHHBIX MM B TedeHue Tpumectpa. llpu oueHke pedepara ydUTHIBAIOTCS
COOTBETCTBHE COJIEp)KaHUSI BBIOPAHHOW TEME, YETKOCTh CTPYKTYpbl padOThI,
yMeHHE pabdoTaTh C HAYYHOW JMTEpaTypod, yMEHHE CTaBUTh MpoOieMy u
aHAIM3UPOBaTh €€, YMEHHUE JIOTMYECKU MBICIUTh, BIaJeHUE NPO(hecCHOHaTbHOM
TEPMUHOJIOTUEN, TPAMOTHOCTD U3JI0KECHMUS.

IIpumepHas Tematuka pegeparos

Tema 1. besiku, npUHUMAOIIKME YYACTHE B PEryJIsiliUM JAeJIeHUSA KJICTOK.
XapakTeprucTUKa pa3INyHbIX OEJIKOB U (PEPMEHTOB, BHIIOIHSIOMINX BaXKHbIE
Oononornyeckue (YHKIHMHU B PETYJALMHU JEICHUS KIETOK, UMMYHHUTETa U B
3JI0Ka4€CTBEHHOU TpaHChOopMaIuu.
Tema 2. beaxkn, mnpuHUMaIIMe Yy4yacTue B OHOJOTHYECKO
MOABHKHOCTH.
XapakTepucTuka O€NKOB, MMEIOIMIUX  CJIOXKHYK  TPETHYHYI MU
YETBEPTUYHYIO  CTPYKTYPY, BBIIOJHSIOMMX  (QYHKIUMU  TpaHCIOPTAa,
COKpAIllEeHHs] WJIM YYaCTBYIOIIUX B OMOJIOTUYECKON MOJABUKHOCTH.

Tema 3. BuocuHTe3 CJIOKHBIX OHOJIOrMYEeCKH AKTHBHBIX BEILIECTB.

Xapaktepuctuka (EpMEHTOB, YYaCTBYIOIIMX B OuOcuUHTEe3e Oenka.

XapakTepuctuka (epMEeHTOB, Y4YacTBYIOIIMX B CHHTE3€ HYKJIECHHOBBIX

KHCJIOT.



IIpumepHble BApUAHTHI TECTOBBIX 3aIaHUI MO KYpPCY AJIsl MPOBEPKH KayecTBa
3HAHUM:

Tect 1 mo teme «beaku. Ctpykrypa, cBoicTBa, QyHKIMID)

1) CpaBHHTE pacTBOPUMOCTH TpEX MeHTanenTu10B npu pH=7. Pacrnonoxure ux B

MOPSIIKE BO3pAcTaHUs THIAPOPUIHHBIX CBOMCTB:

1) neii — pen — une — I — Bad;

2) ry — acm — cep — ¢eH — Huie.

3) apr — U3 — Tpe — ruc — Iuc.

2) Pacnionosxure 31eMeHTbl CTPYKTYPhI OEITKOBOIM MOJIEKYJIbI B TOM
MOCJIEIOBATEILHOCTH, B KOTOPOM OHM BO3HUKAIOT IIPU CUHTE3€ OenKa U
dbopMUpOBaHUM €TO HATUBHOUM KOH(OpPMAIIUH.

1. O0benuHeHNE MPOTOMEPOB B OJIUTOMEPHBIN OEIIOK.

2. dopMupoBaHue a-cuupayie u B-ckiaaadaTbix y4acTKOB.

3. O0Opa3zoBaHue MENTUAHBIX CBI3EH.

4. O6pazoBanue THIPoHOOHBIX, BOJOPOIHBIX M HOHHBIX CBSI3EH MEXTY
paguKasaMyu aMUHOKHUCIIOT.

3) Hanummre cTpykTypHYI0 hOpMYyIly IEHTANENTHAA CICAYIOIIETO CTPOCHUS:
['uc — I'ny - IIpo — ®en — Cep.

4) Kakue cBoiicTBa 0eika 00yCIOBIICHBI HATMYHUEM B UX CTPYKTYpE KapOOKCH- U
aMUHOTPyIN?

1. rtuAPOUIBLHOCTH U arperaTuBHasi HEYCTOMYMBOCTH;

2. TepMOIa0UIBHOCTh U PACTBOPUMOCTb;

3. cOCOOHOCTH K 3JIeKTpOodope3y U peakIusaM OCAKICHHUS;

4. aMmpOTEepHOCTH U CIOCOOHOCTH K IEKTPOdope3y.

5) Beibepere, kakoit METO IPUMEHSIOT SISl U3yYEHUS IEPBUYHON CTPYKTYPbI
Oernka:

1. xpomarorpaduu;

2. pEHTT€HOCTPYKTYPHOT'O aHAJIU3a;

3. onpezeneHue kodppuiineHTa NocTynaTeJIbHOrO TPEHUS;

4. onpenieNieHUe XapaKTePUCTUYECKON BSI3KOCTH.

6) KakoBa 0COOEHHOCTH KHCJIBIX OCITKOB?
1. mpeobnaganue TUKaApOOHOBBIX AMUHOKHUCIIOT;
2. paBHOE COOTHOIIICHHUE TUAMUHO- M TUKAPOOHOBBIX aMUHOKHUCIIOT;



3. nmpeobnaganre JMaMIHOMOHOKapOOHOBBIX KUCIIOT;
4. 6e0K COCTOUT U3 MOHOAMHHO- U1 MOHOKapOOHOBBIX KHUCJIOT.

7) Uto xapaKTepHO Il OCIIKOB:

1. am¢oTepHbIe CBOICTBA;

2. OTCYTCTBHE crieu()PUUECKOI MOJICKYIIPHON OpraHU3aIlHH;
3. coOXpaHEHUE CTPYKTYPbI MOJIEKYJIbI IPH KUIISTYEHUY;

4. HeCTOCOOHOCTh KPUCTAIIIIU30BAThCHL.

8) BropuuHas cTpykTypa — 3T0:

1. anbda-cnupaip, 6eTa-CKIaa4aTOCTh U aMOP(PHBIE YUACTKU

2. KOH(pUTyparus NOJUIENTUIHON LIeTH;

3. 00pa3oBaHue MPOTOMEPA;

4. cioco0® B3aMMOJAEICTBUS HECKOJIBKHUX TPOTOMEPOB B IPOCTPAHCTBE.

9) TpertnuHas cTpyKkTypa OeJIKa — 3TO BBICIIIAS CTYIICHb OPTaHU3aLNH JIJIS:
1. OJTMUTOMEpPHBIX OCIIKOB;

2. MOHOMEPHBIX OCJIKOB;

3. IOMEHHEBIX OEJIKOB.

10) CBsi3u, CTaOMIN3UPYIOLINE O-CITUPATID;
1. BomoponHsIe;

2. ruapodoOHbIE;

3. IENTHUIHBIC,

4. NOHHBIE

11) YeTBepTuuHas CTpyKTypa — 3TO:

1. mpocTpaHCTBEHHAs YKIJIaaKa MPOTOMEpa;

2. IPOCTPAHCTBEHHAS YKJIaJIKa HECKOJIBKUX MTPOTOMEPOB;
3. o-ciupaiib U B-CTPyKTYypa;

4. oOpazoBaHue JOMCHOB.

12) U3onnexTpuueckas Touka reMorsioonna pasHa 6,8. Kyga Murpupyer JaHHBIHA
O€JIOK B cpejie C

pH=3,0 nipu snexrpodopese?

1. MUTpUpYET K KaTONY;

2. ocTaeTcs Ha JIMHUU CTapTa;

3. 0bpazyer OUTIOJIAPHBIN HOH;

4. MUTpUPYET K aHOAY.



3AYETHO-9K3AMEHAIIMOHHBIE MATEPHUAJIbBI
Bonpocsl K 3k3aMeny

Hcropuyeckoe pa3sBUTHE NPEACTABICHUM O XHMHYECKOM CTPOCHHH,
CBOMCTBAX M (YHKIIMOHUPOBAHHWU O€NKOB. IIpennochulkKM M TMOCTYJaThl
NENTUAHOM TEOpHUH CTPOEHUS OEJIKOB. AJITEPHATUBHBIE THIIOTE3bI
ctpoerust 6enkoB. CpaBHeHHE (PUZUKO-XMMHUYECKUX MPOIECCOB B KUBOU U
HEXUBOU NPUPOJE, XUMUYECKOM IIPOU3BOJICTBE.
CoBpeMeHHbIe TpeICTaBlIeHNs O CTpoeHnH OenkoB. [lepBuuHas, BTopuyHasi,
TpeTUYHAas U YETBEPTUUHAs CTpPyKTypa OenkoB. IlepBuuHas cTpykTypa.
AmuHOKHMCIIOTEL. WX cTpoeHue. Poib aMMHOKHCIOT B ONpPEIEICHUU
CTPYKTYpbl U (pyHKIIMU OenkoB. OnpeneneHrue aMUHOKHCIOTHOTO COCTaBa.
[TpencraBienne o pacmimpoBKE MOCIEIOBATEIBHOCTH 4YEpEIOBAHUS
aMUHOKHCIOT B O0enkax. Metonabl N- u C-koHueBoro ananuza. CoBpeMeHHOE
COCTOSIHUE UCCIIEOBAHMM MO paciinPpoBKe NEPBUYHON CTPYKTYPbI OEIKOB.
[TpunHIMTIBI GOpMUPOBAHUS BTOPUYHON CTPYKTYpHI OenkoB. Kanonuueckue
KoH(opmanuu  nojunentuaHo uenu. Hapymenus  dopmupoBaHus
BTOPUYHOM CTPYKTYpbl. OnpeneneHne CTENEHU PEryJIIPHOCTH CTPYKTYPBI.
Anbda-cniupanbHas KOHQUTypalys MOJIUNEeNnTUAHON nenu. bera-cTtpykrypa,
€€ XapakTepucTHKa W Hanuuyue B Oenkax. CrnupaibHas KOH(MUrypauus
HOJIMIIENTHIHON LIeTn B OeJIKax rPyIbl KoJulareHa.
[Ipronbl — HOBBIN KJIacC MH(PEKIMOHHBIX areHTOB. CBOWCTBA, CTPYKTypa.
[Tpuonnsie 60me3uu. Pa3MHOXKEHNE IPUOHOB B KIIETKE.
MonenvupoBaHue TPETUYHOW CTPYKTYphl OenkoB. JIOMEHHasi opraHu3arus
OeJIKOB U (PEpPMEHTOB, TUIIbI IOMEHHBIX CTPYKTYyp. Knaccudukanus 6enkos
1o Tuny (GopMHpOBaHUS TPETUUHOM CTPYKTYpHI. JleHaTyparus OeIKoB.
YerBepruuHasa cTpykrypa OenkoB. CyObenuuuna v mporomep. Pusnko-
XUMHUYECKUE METOIbI UCCIIEIOBAHUS YETBEPTUYHON CTPYKTYPBHI.
MeTonel  BblAeNeHUSs W OUMCTKH  OenkoB.  DepMeHTBI-MapKepsbl

cyOkieTouHbIx (pakiuii. Kpurepun ynctoThl O€IKOB U (hePMEHTOB.



8. Ilonstne  QepmentatTuBHOW  akTUBHOCTH. CTaHgapTHas  €IUHMIIA
aKTUBHOCTH, YZElIbHAas M MOJICKYJSIpHAas AaKTUBHOCTb, YHUCIO OOOpPOTOB
dbepMeHTa, aKTUBHOCTh KAaTAIUTUYECKOTO ILIEHTpa. MeToJbl olpeaesieHus
aKTUBHOCTH (DEPMEHTOB.

9. Kunetuka QepMeHTaTHUBHBIX peakiuil. PaBHOBecHOe W cTalMOHApHOE
coctosinus. GepMeHT-CyOCTpaTHbIM KOMILIEKC.

10. 3aBuCHMOCTh CKOPOCTH (DEPMEHTATUBHON pEaKIUu OT KOHIEHTpPALUU
cyOctpata. BeiBoa ypaBHenus Muxasnuca-MenteH. KoncTanTa paBHOBecHs
Y KOHCTaHTa Muxasnuca.

11. Cnyyan wHruOMpoBaHus (HEPMEHTATUBHOW AKTUBHOCTH  U30BITKOM
cyOcTpara.

12. IlpuurHbI aHOMATBHON 3aBUCUMOCTH CKOPOCTH PEaKINU, KaTATU3UPyeMOn
(depMEeHTOM, OT €r0 KOHLIEHTPALIUH.

13. Bausinue HMHTUOMTOPOB W aKTUBATOPOB Ha (PEPMEHTATHBHBIM MpOIECC.
ObOpatrumoe  u  HeoOpatumoe  uHruOupoBanue.  KoHKypeHTHoOe,
HEKOHKYPEHTHOE, CMEUIaHHOE€ U OECKOHKYpPEHTHOE€ WHTHOMpOBaHHUE,
rpaduueckne MeTonabl MX BbIABIECHUS. HeoOXonuMble M HECYIIECTBEHHBIC
aKTUBATOPHI.

14. Mexanu3Mmbl JeWcTBHUS (EPMEHTOB. AKTHUBALUS U CTPYKTypa aKTUBHOTO
LIEHTpa, ero padbora Ha mpumepe psga GepmenToB. CtepuocneupUIHOCTb
dbepmenTta. OOmiee mpeacTaBieHHEe OO0 AaKTUBHBIX y4yacTKaxX (EepMEHTOB
(KaTanUTHYECKHE, CyOCTpaT-CBs3bIBaIOIIME, ajiocTepuueckue). ['mmnoresa
WHIYIIUPOBAHHOTO COOTBETCTBHSI. MHOTO(EPMEHTHBIE KOMIICKCHI.

15. llpuanunel - knaccudukamuu  dpepmeHToB. Homenknatypa ¢GepMeHTOB.
[udp depmenta, oOMIENPUHATEIE TpPUBHAIbHBIE W  PallMOHAJIbHbBIE
Ha3BaHUs (HEPMEHTOB.

16. PerynupoBaHue axkTUBHOCTH (epMEHTOB B opranusme. I[IporeccuHr.
DHJOTEeHHbIE WHTUOUTOPHI OENKOBOHM Mpupoabl. PerynmupoBaHue B 1enu
peakiuu ¢ MOMOIIbI0 MeTabonuTOB. OTpuUlLIaTeNIbHAs W MOJIOKUTEIbHAS

06paTHa${ CBA3b. AJIJIOCTepI/I‘ICCKOC I[CﬁCTBPIC " KOOIICPAaTUBHOCTD.



17. Perynsuus akTUBHOCTH (DEPMEHTOB 3a CUET M3MEHEHHUs OeNOK-OENKOBBIX
B3aNMOJICCTBUH.

18. Ponp kodepMeHTOB U KopaKTOpoB B (PYHKIIMOHUPOBAHHH (HEPMEHTOB.
Buramunst. Copoumst pepMEHTOB Ha CYOKIETOUHBIX CTPYKTYpax.

19. Mexanu3 peryisiiuu 6uMocuHTe3a pepMeHTOB B KieTkax. KOHCTUTyTUBHBIE
U aJanTHBHBIE, pENpeccUpyeMble U  HUHIyIUpYyeMble  (EpPMEHTHI.
Kopenpeccopsl.. MexaHn3Mbl MHIYKIIUU U PETIPECCUM.

20. OtnenbHbIe TIpeacTaBuTeNn 0enkoB. [IpocTeie u cinoxxubie Oenku. Muo3ux
- (¢depMEeHT U CTPYKTypHbIM Oeyiok. TpormoMUO3UH-TPOTIOHUHOBBIM
KOMIUIEKC. benKku-1manepoHsl.

21. IHK-nonumepassl 1mpo- ©W  dykapuoT. Penymiukanus. Penapaims.
Pemumkon. Mexanusm penynnukanuu. Tononzomepassl. Tenomepasa.

22. PHK-nonmumepaspl. Mexanusm  Tpanckpunuuu. [Ipomneccunr PHK.
[MomuanenunupoBanue. Uupopmodepsl. Uudpopmocomsl. Tpanckpumnims B
MUTOXOHAPUSIX.

23. Peepraszpel. OOpatnas Tpanckpunius. Mexanusm. Ocobas poias TPHK.
[Ipumeprsr PHK-conepxanmux BupycoB. OHKOreHbl. [IpoayKThl OHKOT€HOB —
dbochotuposnrkrHaszel. X paboTa, OEIKHU-MUIICHH.

24. buocunre3 6enka. CTpykTypa u QyHKIIMOHUPOBaHHE puOOcoM. MexaHu3m
tpancisiuun. AMuHoanuia-TPHK-cunTerassbl.

Bonpocsl k 3auery

1. OnpeneneHne W OCHOBHBIE — TEPCTIICKTUBHBIC  HAIpPaBIICHHS
HAHOOMOTEXHOJIOTHH.
2. Hctopuss pa3BuUTHS HAHOTEXHOJOTMH W HAHOOMOTEXHOJIOTHH, HX

MEXIUCIUTUTMHAPHBINA XapaKTep.

3. HanocucreMmbl, METOJbI UCCIEIOBAHUS U KOHCTPYHUPOBAHUS («CHU3Y
BEPX» U «CBEPXY BHMU3». KBaHTOBbIE TOUKH, acCEMOIIEPHI.

4, Oco0eHHOCTH OpraHU3aliK U CBOMCTB HAHOCUCTEM.

5. CrpykrypHO-(yHKIIMOHATbHBIE ACTIEKThl HAHOOMOTEXHOJIOTHH.

6. Oco0eHHOCTH B3aUMOIEUCTBUI B HAHOCUCTEMAX.



HaHOMeI(I/II_[I/IHa N €C HAIIpaBJICHUA.

8. MenuuHcKkasi TMarHOCTHUKA Ha OCHOBE HAHOYCTPOMCTB.

Q. Cucrembl aipeCHOM JOCTAaBKH JIEKapCTB.

10. HanodvacTHIpl KaK JIEKapCTBEHHBIC MPEEPaTHI.

11. HaxoHocuTe U ¥ HAHOBAKI[AHBI.

12. MeaunuHckue HaHOPOOOTHI.

13. MounekynspHbIe TeTEKTOPHI HA OCHOBE HAHOTIOP.

14. CamoBOCTIPOM3BOJSIINECS TEHOMBI.

15. buocoBMecTUMbIE HAHOMATEPUAIIBI.

16. depmeHTHI Kak 00BEKT HAHOTEXHOJIOTHH.

17. buoceHcopbl, OMOYUIIBI 1 HAHOCEHCOPHI.

18. Jlunmpanple, OenKOBbIC (HAHOMIANIEPOHWHBI) U JUMUA-OCITKOBBIC
HAHOCTPYKTYPHI.

19. XKunkue KpUCTAIIIBI M UX UCTIOIH30BAHNE B HAHOKOHCTPYUPOBAHUU

20. IIpuMeHeHHE BUPYCHBIX YaCTHI] B HAHOOMOTEXHOIOTHSX.

21. buonoruyeckre HAHOMAITUHBI.

22. Ucnonws3zoBanue [IHK B HaHOTEXHOTOTHSIX. ATITAMEPHI.

23. MUcnonwzoBanue [JHK B nHGOpMAIIMOHHBIX TEXHOJIOTHUSIX.

24. IIpobrnema HaHOOE30MACHOCTH
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