[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NucTuTyT ecTecTBO3HAHUS
Kadenpa 6uonoruu 1 6MOTEXHOIOTHH

YTBEPX/AIO:
JIMpEKTON MHCTHTYTA

E. B. CKpunnaukoBa
«21» anBapsa 2021 r.

PABOYAS ITPOT'PAMMA

no qucuumirae b1.B.JIB.7.1 buonanorexnonoruu
Hampasnenue noaroroBku/crnenuanbHOCTh: 06.03.01 - bruonorus
[Tpoduns/manpanerHocTs/cneruanu3anus: O0mas Ononorus
YpoBeHb BhICIIET0 00pa3oBaHus: OakaJaBpuaT
KBanuduxaums: bakanasp

rox Habopa: 2020

Tam6o0B, 2021



ABTOp NMpOrpamMmsbi:
Kannunar cenbCkoxo3siiiCTBEHHBIX HayK, TOUEHT ['yceB Asnekcanap AHaToNbeBUY

Pabouas mporpamma cocrapiena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto noaroroBku 06.03.01 -
buonorus (ypoBenp OakanaBpuara) (mpukaz MuHuctepcTBa obpazoBanust u Hayku PD ot «07» aBrycra
2014 1. Ne 944).

Pabouas nmporpamma npunsiTa Ha 3acenannu Kademnpsr Ononoruu u 6morexHomorun «19» suBapst 2021 r.
[TpoTtokomn Ne 5

Paccmorpena u oqoOpeHa Ha 3acenanun YueHoro coBeta MHCTUTYyTa ectecTBo3HaHus, [IpoTokonm ot «21»
sHBaps 2021 . Ne 5.



COIEPXAHUE

. Hemmn U 3a71a9u

B107 (0310701010705 0.3 SN 4
. Mecto muctiaIuHEL B CTPYKTYPE OIT OaKATABPA. .. .uvviti et et et eite et eee e e eeenneeas 8
. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\t sessenssenssenseenneenseenneeaeeaaseaeseanasanseanseanseenreenneenneans 8
. Kortpons 3HanM 00y4aromuXxcsi ¥ TUITOBBIE OIICHOUHBIC CPEIICTBA. . uvvrreennrenreanreanneenneanneanss 11
. MeToandeckne ykazaHus I 00YUYAIONTAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeereanreannannnns 22
. YueOHO-MeTonn4YecKkoe U MHHPOPMAIIMOHHOE 00CCIICUCHHE TUCIMILINHBL. ... \'vveeeens.... 24
. MarepuanbHO-TEXHUYECKOE obecrieueHne JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBIL. . ....'vveeereenreanseansannns 24



1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-5 CriocoOHOCTh TPUMEHSTH 3HAHWE MPUHIIUIIOB KJIETOYHOW OpraHU3aIMKi OMOJIOTUYECKUX 00BEKTOB,
Oonouznueckux M OWOXMMHUYECKHX OCHOB, MEMOpaHHBIX MPOILIECCOB W MOJEKYISIPHBIX MEXaHHU3MOB
KHU3HEACSITEILHOCTH

OIIK-6 CriocoGHOCTh MPUMEHSATH COBPEMEHHBIEC SKCIIEPUMEHTAIbHBIE METOABI PA0OTHI ¢ OMOIOTHUECKUMU
00BbEKTaMH B MOJICBBIX U JTA0OPATOPHBIX YCIOBUAX, HABBIKK PaOOThI ¢ COBPEMEHHOM ammaparypoun

OIIK-11 CrnocoOHOCTh HMPUMEHSTh COBPEMEHHBIE NPEACTABICHHS 00 OCHOBAaX OMOTEXHOJIOTMYECKHX H
OMOMEIMIMHCKUX  TPOM3BOACTB, T'€HHOM  HMHXXCHEPHUH, HAHOOMOTEXHOJOTMM,  MOJIEKYISIPHOTO
MOJICTTUPOBAHUS

IIK-1 CrocoOHOCTh 3KCIUTyaTHpOBaTh COBPEMEHHYIO ammaparypy ¥ oO0OpymoBaHWE [JIsi BBITTOJIHCHHS
Hay4YHO-HCCIICIOBATEIIbCKUX MOJICBBIX U JJA0OPATOPHBIX OMOIOTHYECKUX PaboT

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:
- Hay4HO-HCCIIeI0BaTeNIbCKas
- Hay4YHO-UCCIIEIOBATENIbCKAs AEATEIbHOCTD B COCTABE TPYIIIBI
- TIOATOTOBKA OOBEKTOB U OCBOEHHE METO/IOB MCCIIEJOBAHUS
- yyacTue B IPOBEJICHHUH JIAOOPATOPHBIX U TOJIEBBIX OMOJOTMYECKUX MCCIETOBAHUH IO 3aaHHOM
METONIUKE
- BBIOOp TEXHUYECKUX CPEICTB M METONOB paboThl, paboTa Ha HKCIIEPUMEHTAIBHBIX YCTAaHOBKAX,
MOATOTOBKA 000PYIOBaHUS
- aHaJU3 MOIy4aeMoii OJIEeBOM U J1abopaTopHON OHOTOTHYECKO HHPOPMAITUH C UCTIOJIb30BaHHEM
COBPEMEHHOM BBIUUCIUTEIILHON TEXHUKH
- COCTaBJICHHE HAYYHBIX JOKJIAI0B U OMOIMOrpaduuecKix CIHUCKOB IO 3aJaHHOH TeMe
- yuyacTue B pa3pab0TKe HOBBIX METOJUUYECKUX ITOIXOJ0B
- yyacThe B TOATOTOBKE HAy4YHBIX OTYETOB, 0030pOB, MyONMKalWii, MAaTEHTOB, OpPTraHU3ALMH
KoH(pepeHuit
- Tefarorunyeckast

- MOATOTOBKA M TIPOBEJCHUE 3aHATUH MO OMOJOTHUH, SKOJIOTHH, XUMHH B 00111€00pa30BaTeIbHbIX
OpraHu3alMIX, SKCKYPCHOHHAS, IPOCBETUTENIbCKAs U KPY)KKOBasi paboTa

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIuXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIINE
KOMITETEHIUH:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUMY / TPYAOBBIE komriereHimu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC U HEOOXOIMMOM ISt 3HaHUs U yMEHHs, HeOOXOAUMBIE ISl POPMUPOBAHUS
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeiicTBus (py HaTU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-5 CnocoGHOCTh 3HaeT U IOHUMAaeT:
HPUMEHATH SHAHUC - OMoornvyeckre HaHOCTPYKTYphL: Oenku, Bupycsl, JJHK
IPHUHIUIIOB KJIETOYHON W Ip.;
OpraHu3alnn - TpoLecChl CcaMOCOOpKM UM CaMOOpraHW3alud B
OHOIIOTHYECKUX O0BEKTOB, |GHOMTOrHH.
GuodusnIecKuX U VYMmeer (cnocoOeH MPOoIeMOHCTPUPOBATE):
OHMOXMMHYECKHUX OCHOB,
BBISIBJISITH €CTECTBEHHbIE u HCKYCCTBEHHBIE
MeMOpaHHBIX TIPOIIECCOB U
HaHOCTPYKTYpPHI B COCTaBe OHMOJIOTHYECKHUX OOpas3IloB,
MOJIEKYJIIPHBIX MEXaHU3MOB
IIPOBOAUTH OLIEHKY ux Mopdonoruy,
KU3HEIESTEIbHOCTH
(U3UKO-XUMHUYECKUX  XaPaKTEPUCTUK, OHOJIOrMYECKUX
3¢ dexToB.
Bnageer:

METOgJaMHU NCCICA0OBAHUA 6I/IOHaHOCpr1(Typ .

OIIK-6 Cnioco0HOCTE 3HaeT ¥ IMOHUMAET:




MIPUMEHATh COBpEMEHHBIE
JKCIIEpUMEHTAbHbIE
METOJIBI pabOTHI C
OMONIOTHYECKUMHU
00BEKTaMH B MOJIEBBIX U
JTa0OpaTOPHBIX YCIOBHUSX,
HaBBIKH paOOTHI C
COBpPEMEHHOU anmaparypoit

COBPEMEHHBIC METOABI PabOTBl ¢ OMOJIOTHYECKHMHU
00BEKTaMH, OPUHLUIBL  paboTHI COBPEMCHHOM
OMOTEXHOIOTHYECKON TEXHHUKU (cexkBeHATOPHI,
aMIUTH(UKATOPHI).

VYmeer (criocobeH MpoAEeMOHCTPUPOBATH):
CaMOCTOSATEIBHO HaXOJ/IUTB, AHAJIU3UPOBATD u

WCIIONB30BaTh B MPAKTUYECKUX IMENAX HHPOPMAILHUIO II0
MPOBEJICHUIO HCCIIEIOBAHUI C TOMOIIBIO COBPEMEHHOM
anmaparyphl.

Bunaneer:

3HAHUSMU B OOJACTH COBPEMEHHBIX METOJOB TCHHOWM
nHxeHepun, Merogamu wusMmeHeHus J[HK y Oakrepwuii,
pacTeHui, >)KUBOTHBIX.

OIIK-11 Cnoco6HOCTE
MPUMEHSITH COBPEMEHHBIC
MpECTaBICHUS 00 OCHOBAX
OMOTEXHOJIOTHUECKUX U
OMOMEIUIIMHCKUX
MPOU3BOJCTB, TCHHOM
HWH)XECHEPHUH,
HAaHOOHMOTEXHOIOIUH,
MOJICKYJISIPHOTO
MOJICITUPOBAHUS

3HAeT ¥ IOHUMACT:

- OCOOCHHOCTH COBPEMEHHOIO 3Tara Pa3BUTHS, METOIbI H
CrocoObI MPUMECHECHHS OMOHAHOTEXHOJIOTHH;

- 0COOEHHOCTH (DHU3UKO-XUMHUYECKUX XapaKTEPUCTUK
OHMOJIOrMYECKUX M HCKYCCTBEHHBIX HAHOCTPYKTYD;

- o0mue 3aKOHOMEPHOCTH M OCOOECHHOCTH TPUMEHEHUS
HAaHOYACTHUI] B OHOIOTMH 1 METUIIHE;

- BO3MOJKHBIE HeOIaronpusTHHIE
MPUMEHEHHUsT OMOHAHOTEXHOJIOTHH.

MOCJICACTBUA

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):

- TIPOBOAWTH TMOUCK WHGPOPMAIMA 1O TpodIeMaM
OHMOHAHOTEXHOJIOTHIA;

- OmIcHWBATh MW  OOBSACHATH  OOIWE  TPHHIIMIIBI
JIeSITETbHOCTH M 3HaYCeHHEe OMOHAHOTEXHOJIOTHH;

- aHAJM3UPOBATh  JIUTEpPaTypHBIE  JaHHBIE  TIO
0€30IMaCHOCTH OMOHAHOTEXHOJIOTHIA.
Bnaneer:
OMOHAHOTEXHOJIOTHYECKON TEPMUHOJIOTHEM,
COBPEMEHHBIMH HH(DOPMAITMOHHBIMU TEXHOJIOTHSIMHU.
IIK-1 CnocoOHOCTh 3HAeT ¥ MIOHUMACT:
IKCILTyaTupOBaTh - Moponornyeckre METOZBI HCCIIEIOBAHUS
COBPEMEHHYIO allaparypy |HaHOCTPYKTYP;

1 000pyIOBaHUE IS
BBITIOJTHEHHS
Hay4HO-UCCIIe0BATEIbCKIX
TIOJICBBIX U J1a00PaTOPHBIX
OMONOrHYECKUX PadoOT

- aHAJIUTHYECKHE METOMBI HCCIIeIOBAaHUS HAHOCTPYKTYD;
- IpeTIapaTUBHBIE METO/IBI MCCIIEIOBAHUS HAHOCTPYKTYP.

YMeer (criocoOeH IPOIeMOHCTPUPOBATH ):

NPUMEHATh COBPEMECHHBIC alaparHble METONbI IS
WCCJICJIOBAaHUS HAaHO- H HAHOOUOCTPKYD.

Bmaneer:

WHCTPYMEHTAIIBHBIMU ~ CPEACTBAMH  JUIsl  PEIICHUA
oOIIeHayyHBIX  3aJa4 B  CBOeHIpodecCHoHaIbHOU
JIeSITENLHOCTH.

1.4 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-5 CriocoOHOCTh IPUMEHSTh 3HAaHUE MPUHIIUIIOB KIETOYHON OpraHu3aluu OHUOJIOTH
00BbEKTOB, OMOPU3NIECKUX U OMOXUMUUECKUX OCHOB, MEMOPAHHBIX MPOLIECCOB U MOJIEKYJ
MEXaHU3MOB )XKU3HECSITEIbHOCTH

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOydeHus

Ounas
(cemecTtp)

112314517




1 [AnaTomug u + | +
(husHoNoTHA YeIoBeKa

2 |buoxnmuyeckue +
OCHOBBI CTPOCHHS H
(OYHKITHOHHPOBAHUS
JKHMBBIX OPraHH3MOB

3| denaponorus +

4 |MonexynapHas +
ononorus

5|uTtonorus u +
TUCTOJIOTHS

OIIK-6 CiocoOHOCTh MPUMEHATh COBPEMEHHBIE HKCIIEPUMEHTAIbHBIE METObI paOOTHI C
OMOIOTUYECKMMHU O0BEKTaMH B TIOJIEBBIX U Ja0OPATOPHBIX YCIOBHSX, HABBIKM PabOThI €
COBPEMEHHOM aImaparypou

Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
OTIPEJICIISIOIINX
MEXTUCIUTUIMHAPHBIE
CBSI3U

Ounas
(cemecTtp)
2 (31416 |78

1 |AmanranmoHHas +
JMCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "Dxonorus
yeioBeka"

2 | buopur™monorus +

W

Hennpomnorus +

4|{Metomasl +
300JIOTHYECKOTO
KOJUICKTHPOBaHUS

5 {OcHOBBI +
OMOTEXHOJIOTHH

6|OCHOBBI 300KyJIBTYpHI +
1 OMOSTHKHI

7 |TIpakTrka o +
MOy YEHUIO
podecCHOHATBHBIX
YMEHHH U OMbITa
npodeccrnoHaTbHON
JIESTeTbHOCTH

8 [IIpakTuka no + + | +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH 1 HaBBIKOB

9 |IIpenauniaomHuas +
HpaKTHKa

10 {IIcuxodusmonorus +

+

11 [Dkoorug yenoBseka

12 [DuTOMOIIOTHSA +

OIIK-11 CnocoGHOCT, TpPUMEHSTh COBPEMEHHBIE IMPEICTAaBICHHA 00 OCHOBAx
OMOTEXHOJIOTUYECKMX M  OMOMEIUIIMHCKMX IPOU3BOJACTB, TEHHON MHXEHEPHUH,
HaHOOMOTEXHOJIOTUH, MOJIEKYJIIPHOTO MOJIEITMPOBAHUS



Ne HaumenoBanue dopma
n/m JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBS3H (cemect
p)
317
1| dennponorus +
2 |MonexynapHas +
ononorus
3|OcHoBBI +
OMOTEXHOJIOTHI

I1IK-1 CrocoOHOCTh AKCITyaTHPOBaTh COBPEMEHHYIO ammaparypy U o0opynoBaHHE JUIs
BBITOJIHEHHSI HAYYHO-HCCIIEOBATENLCKUX TOJIEBBIX W Ja0OpaTOpHBIX OHOIOTHYECKHUX
pabor

Ne HanmenoBanwme ®dopma oOydeHus
/1 JIACLIVIUINH,
Ounag
OMNPEASTISIONINX
(cemecTtp)
MEXIUCIUIUTHHAPHBIC ST3 T2 1516178
CBSI3H
1 [AmanTanmnonHas +

JUCIIUTUIAHA JUTS
WHBAIIUJIOB U JIUI] C
OB3 "BoszpacTtHas
¢duznonorus”

2 |AmanTanuoHHas +
JMUACLIUIUINHA IS
MHBAJIMIOB H JINI] C
OB3 "Dxonorus
yeioBeka"

3 |buokubepHeTHKa 1 +
yIpaBlicHHE
(QYHKIMSIMH
opraHuzma
JeSITETIbHOCTH

4 | buopuT™moIIOTHs +

5|BospactHas +
(usuonorus

6 |'uapobuomorust u + | +
UXTHOJIOTHS

7| denaponorus +

8 |MeTtoabl +
300JIOTHYECKOTO
KOJUICKTHPOBaHUS

9|OCHOBHI 300KYJIETYPhI +
1 OMO3THKHU

10|Ocob0 oxpaHsieMbIe + | +
TPUPOTHBIC
TEPPUTOPUH

11 |[TapasuTonorus +




12 |TIpakTuka o +
MOJTY4YEHUIO
poheCCHOHATTLHBIX
YMEHUH U OIIbITa
poheCCHOHATTLHOU
JeSITeIbHOCTH

13 [IIpakTuka 110 + + +
MOy YEHUIO
MIEPBUYHBIX
mpodecCHOHATBHBIX
YMEHUI U HaBBIKOB

14 (ITpemmumioMHas +
NpaKTHKA

15 |TIlcuxoguznonorus +

16 |®u3nonorus BuICIIEH +
HEpPBHOMU
JIESITENLHOCTH

17 |IluTonorus u +
TUCTOJIOTHS

18 |OKonorus uyenoBeka +

19 [DuTOMOIIOTHSA +

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akasaBpuara:

JucuuminHa «bUOHAHOTEXHOMOTMW» OTHOCUTCS K BAapUATUBHOM 4YacTH
HamnpasyieHuto noarotoBku 06.03.01 - buomnorus.

Jucunmmza « bHOHAHOTEXHOJIOTUM) U3Y4aeTCs B 7 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 3 3.€.
Ounas: 3 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 108
KonTaktHas pabora 54
Jlexuu (Jlexiun) 18
Jlaboparopnsie (JIab. pab.) 18
[Tpaktuueckue (Ilpakt. pad.) 18
CamocrositensHas padota (CP) 54
3auer -
3.2.Conepxanue Kypca:
No Haspanue Bun yuebnou DOpMBI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
OO0 |0 ]|O
7 cemecTp
1 BBenenue B Pedepar
OuoHaHoTeXHONOTH | 2 | 2 - | 10
.

yueObnoro mimana OIl mo



2 Hanomarepuaisi. IIpakTueckoe
Hanomarepuainbl 3a/1aHKe TS
OMOJIOTUYECKOTO I MPaKTUYECKOM
MPOUCXOXKIACHUS U 4 4H 4 |10 MMOATOTOBKH;
HaHOMaTepaJbl Pedepar
OMOJIOTUYECKOTO
Ha3HaYEeHUsI.

3 Hanomenununa. [IpakTrueckoe
Hanouactuus! B 3a/1aHKe JUIs
OMOMETUIINHCKUX I MPaKTUYECKOM
HUCCIEeO0BaHUAX. 4 4H 4 110 MMOATOTOBKH;

Pedepar;
KonrtponbpHas
pabora

4 buonanorexnomoru [IpakTrueckoe
U B KOCMETOJIOTHH, 3a/1aHKe TS
DKOJIOTUH, 4| 4 I 12 [IPaKTUYECKON
arponpOMBIIIIEHHO 4 MOJIFOTOBKH;
M IIPOU3BOJICTBE U Pecdepar
JHEPIETHKE.

5 be3omacHocTh [IpakTyeckoe
OMOHAHOTEXHOJIOTH 3a/laHue JUIs
H. MPAKTUYECKON

IIn
4 4 6 12 ITOJITOTOBKH;
Pedepar;
KonTponbHas
pabora

Tema 1. BBenenue B Onmonanorexuosiornu. (OIIK-5)
Jlexknus.

[Tonatue HanorexHonoruil. Meronasl OnoHaHOTeXHONOTHH. COBPEMEHHOE COCTOSIHUE U TEPCIEKTUBBI
pasButus. McTopus BOSHUKHOBEHUS U Pa3BUTH HAyYHOI'O HAINpaBlICHUs. BHOHAHOTEXHOJIOTMU: Ha CTBIKE
HAaHOTEXHOJIOTMU M OuorexHojoruu. Meroasl OuoHaHoTexHONOrMi. HanMonekymspHas Xumus u
OMOXUMHMS: TEOpPETHYECKHE OCHOBBI camocOopku. Ilpomykmust OHOHAHOTEXHONOTWH. MupoBas
HaHOOMOMHYCcTpHs. [IepcrieKTHBBI pa3BUTHSI OMOHAHOTEXHOJIOTHH.

IIpakTH4eckoe 3aHATHE.

[TonroroBka BHICTYIUICHHH 11O TeME (JIOKJIAJl, IPE3CHTALINS ).
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

AHaIu3 TUTEepaTypPHBIX UCTOYHUKOB IO TEME.

Tema 2. HanomarepuaJsnl. HanomaTtepuaibl 0M0JI0TrMYECKOr0 MPOUCXOKICHUSI 1 HAHOMATEPAJIbI
ouoJsiornyeckoro Haznauenusi. (OIIK-6)

Jlexknus.



buonornueckue HaHoCTpyKTyphl: Oenku, Bupycel, JIHK u ap. [Iporeccsl camocOopku 1 caMOOpraHu3aIiu
B Ouonorun.®ymnnepeHsl. YmiepoaHble HaHOTPYOKu. JIBymepHBbIe HaHOMarepuaibsl. Heopranumdeckue
HaHoMarepuasnbl. KBaHTOBbIE TOUKM. MarHuTHble HaHOYacTUIbl. HaHONPOBOAHMKM M HAHOCTEP)KHHU.
Komnosutnele  HaHomarepuansl.Knaccupukanum  HaHomarepuanoB.  Mop¢oioruueckue  METOJbI
UCCIIEIOBAHNUS HAHOCTPYKTYp: aToMHas cuijoBas Mukpockonus (ACM), ckaHupyromas TyHHEJIbHas
mukpockomnust (CTM), nonHo-nonesast mukpockonus (MIIM), marautHo-pe3oHaHcHast Tomorpadust (MPT),
BBICOKOpa3peliatonas  3JIeKTpoHHas  Mukpockonuss (BPOM) —  osmektpoHHas — audpakuuoHHAs
MUKPOCKOIHUS. AHATUTUYECKUE METOABl MCCIIEIOBAHNS HAHOCTPYKTYp: 3JEKTpONapaMarHUTHBIA PE30HAHC
(OI1P), smepHblii MarHuUTHBIA pe3oHaHc (SIMP), cnekTpockomus MalloyIIOBOTO paccesHUs HEUTPOHOB
(SANS), ¢moopecuenTHblii pe3oHaHcHbIM mnepeHoc sHeprun (FRET), tputueBas muanurpadus,
peHTreHoBckast  (audpaxiuonHas) Kpucramiorpadus, (QOTOIMHCCHOHHAS  CIIEKTPOCKOINHUS,  Macc
CIEKTPOCKONHMS, CKaHUpyIoIlas Ja3epHas KoH(okanbHas Mukpockonus.llpenapaTuBHbBIE  METOJBI
UCCIICIOBAaHUA ~ HAHOCTPYKTYpP:  BBICOKOA(QEKTHBHAs  >KUAKOCTHass  xpomarorpadus  (BDXKX),
yABTpaLEHTPU(YTUPOBAHKE, YABTPAPUIBTPALH, HICKTPOPOpPE3, MPOTOUHAS (IIOOPUMETPHSL.
IIpakTnyeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.
[ToaroroBka BBICTYNIIEHUH IO TeMeE (IOKJIAJ, IPE3CHTALUA).
JlaGopatopHble 3aHATHSL.
Anann3 6M0- 1 HAHOMaTepUaJIOB METOJIOM CBETOBON MUKPOCKOIIHH.

AHanu3 IUTepaTypHBbIX UICTOUHUKOB 110 TEME.

Tema 3. Hanomeaununa. Hanouactuubl B OnoMmenuuuHckux ucciaenopanusx. (OIIK-11)

Jlekumus.
OO0mme 3aKOHOMEPHOCTH H  OCOOEGHHOCTH (PapMaKOKHMHETHKH H  (dapMaKogMHAMHUKHHAHOYACTHII,
ompezensieMble uX pasmepamu.BBenenue B uMMyHONOTHIO. DHU3UKO-XMMHYECKHE 3aKOHOMEPHOCTHU
B3aMMOJCHCTBUSI aHTUTCH-aHTUTEN0.MeToIbl UMMYHOXMMHUYECKOTO aHajiu3a. MeTonbl MMMyHOaHaIN3a,
OCHOBaHHbIE Ha BBEJCHUH B MOJIEKYJIBI aHTUTEIl UJIM aHTUT€HOB PA3JIMYHBIX METOK B MOJIEKYJIbI aHTUTEN U
antureHoB.dDepMeHThI, ucnonb3yeMble B KadyectBe MeTok B HM®DA. Teopetuyeckue OCHOBBI
MMMYHO(EPMEHTHOTO aHaim3a. Meronbl ToiydeHusi KoHbioratoB st MIDA.HoBele HampaBieHus B
pa3BUTUH METONOB HMMMYyHoaHaiu3a.O0mme acnekTsl HaHompemnaparoB. HaHoHocuTenn B J10CTaBKe
JIEKapCcTB — MPOU3BOACTBO M (M3HKO-XMMHUYECKHe cBoiicTBa. JloctaBka depe3 Ouonorndyeckue Oapbephl.
[Tonxoael K HampaBieHHOW nocTaBke.llpuMeHeHMe HaHOMpemapaToB B JICUEHWH 3a00JeBaHUM.
HanopasmepHbie mMpoTuBOpakoBbie MpernapaThl. HaHompenapaThl [Uisl JIeYeHHSI KOXKHBIX 3a00JI€BaHUU.
HanouacTuip! — anTHOAaKTEpUANIbHBIC ar€HTHI.

IIpakTH4eckoe 3aHATHE.
[IpakTnyeckue 3aHATHS.
[ToaroroBka BBICTYIUIEHHH 110 TeMe (IOKIIAJl, TPE3CHTALINS ).
JlaGopatopHbie 3aHATHS.
Omnpenenenue npeseia 9yBCTBUTEIHFHOCTH KOMMEPUECKHX 00pa3I[0B IMMYHO(EPMEHTHBIX
TECT-CUCTEM Ha OCHOBE 30JI0ThIX HAHOYACTHII.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
AHanu3 IUTepaTypHbIX UICTOUHUKOB 110 TEME.

Tema 4. BHOHAHOTEXHOJIOTMH B KOCMETOJI0TMH, IKOJOTHH, ATPONPOMBILIVICHHOM NPOU3BOACTBE U
snepreruke. (ITK-1)
Jlexknus.
Hanokocmeruka. HanoTexHonoruu B ceiabckoM Xo3siiictBe. HaHOOHMOTEXHOIOIMH B CEIBCKOM XO3SHCTBE.
HanoynoOpenusi. Hanopynrunumasl. HaHoOMOTEXHONOTMM M BeTepHHApHs. bBHOHaHOTEXHONOTHUH IS
OXpaHbl OKpY>Karolen cpeasl. HaHOTEXHOIOrMU U BOJHBIE pecypchl. OUIBTPBI C HAHOIIOPAMM.
IIpakTnyeckoe 3ansATHE.
IIpakTHueckue 3aHATHS.
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[ToaroroBka BBICTYIUIEHHH 110 TeMe (IOKIIAJl, TPE3CHTALINS ).

JlaGopaTtopHbie 3aHATHS.

1. Ouenka npopacTaHus CEMsIH CEIbCKOX03SIICTBEHHBIX PACTEHUH MO/ ACMCTBUEM HAaHOMATEpUaJIOB.

2. Onienka MOppoMeTpUIECKUX MOKa3aTeseld MPOPOCTKOB O/ ACHCTBUEM HAHOMATEPHAJIOB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

AHanu3 IUTepaTypHbIX UICTOUHUKOB 110 TEME.

Tema 5. bezonacHocTh Onmonanorexnosgoruid. (IIK-1)
Jleknus.

Hanotokcukomnorus.  TecT-oO0beKTHI B~ HAHOTOKCHUKOJNIOTMH.  buonormdeckue  3pQexTor
HaHOMaTepuasioB. TOKCHMYECKOE JEMCTBHE HAHOMATEpUAIOB. MeToabl TOKCHUKOJIOTHYECKOTO
uccienoBaHus HaHoMaTtepuasoB. ConuanbHO-2KOHOMUYECKHE TMpoOIeMbl HAHOOMOTEXHOJIOTHM.
OneHka u ympaBieHHEe OMOHAHOTEXHOJOTMUYECKUMH PUCKAMU. 3aKOHOJATEIbHOE pEeryiupoBaHue

IIpakTn4yeckoe 3ansATHE.

IIpakTHueckue 3aHATUS.

[ToaroToBka BBICTYIUICHHI IO TeMe (IOKJIaa, MPe3eHTAIHS).

JlaGopatopHble 3aHATHSL.

Toxcukomornyeckasi OllEHKa BIMSHUS HAHOMATEpUaJIOB HA MUKPOOPTaHU3MBI.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

AHanu3 muTeparypHbIX HCTOYHUKOB T10 TEME.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

7 cemecTp
* mocemaemMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpois | Oamios

/ cpe3sl




Beenenue B
OMOHAHOTEXHOI
OT'HH.

Pegepar

10

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Mmarepuana. B nmokmage noimkHa OBITH OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

8-10 GammoB — CTyIEHT TPaMOTHO BBICTPAWBAET JIOTHKY CBOETO
JOKJIaza o MarepuaiaM pedepara, pacKpbIBaeT TeMy HUCCIIe0BaHUs,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4-7 Ganna - CTyIEHT rpaMOTHO BBICTpaMBaeT JIOTHKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH

Hanomarepunan
BI.
Hanomarepunan
Bl
OHOIOTHUYECKOTO
MIPOUCXOXKICHUS
u
HaHOMaTepaJbl
OHOOTHYECKOTO
Ha3HAYCHUSI.

[IpakTnue
CKOE
3aJlaHue
IS
MIpaKTHyueC
KoM
MOJTOTOBK
u
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Kaxnas pabora oneHHBaeTCs MO CACAYIOUIMM KPUTEPUSIM:

6-10 OamoB - pabora mpoaeNaHa CaMOCTOSTEIBbHO, odopmiieHa
Ha/JIeKaIuM 00pa3oM, 10 BCEM IMpeJiaraeMbIM BOIIPOCAM MOTyYSHBI
MIOJIHBIE PA3BEPHYTHIE OTBETHI.

1-5 ©Oamma - paboTa mnponenaHa CaMOCTOSTENbHO, OQOpMIICHA
HEKaue€CTBEHHO, HO 1O BCEM IIpe/IaracéMbIM BOIPOCaM MOIYUYEHBI
MOJHBIE Pa3BEPHYTHIE OTBETHL;, MM padoTa odopMileHa HaJICKAIIUM
0o0pa3oM, HO OTBETHl HEJOCTATOYHO TOJHBIE WIH €CTh
HEBEPHBIE OTBETHI.

Banel He BBICTABISIIOTCS B cllyyae OTCYTCTBHSI OTYETa 10 padore.
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Pegepar

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

5 0aJIoB — CTYOEHT IPaMOTHO BBICTPAaWBAET JIOTUKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4 Oamna - CTYOEHT 'PaMOTHO BBICTPAaWBaeT JIOTMKY CBOETO JOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH

Hanomenumuna.
Hanouactuues! B
OHMOMEIUIIMHCKHU
X
HCCJICIOBAHUIX.

[IpakTnue
CKOE
3aJlaHue
IS
MIpaKTHyueC
KoM
MOJTOTOBK
u

10

Kaxnas pabora oneHHBaeTCs MO CACAYIOUIMM KPUTEPUSIM:

6-10 OamoB - pabora mpoaeNaHa CaMOCTOSTEIBbHO, odopmiieHa
Ha/JIeKaIuM 00pa3oM, 10 BCEM IMpeJiaraeMbIM BOIIPOCAM MOTyYSHBI
MIOJIHBIE PA3BEPHYTHIE OTBETHI.

1-5 OammoB - paboTa mpoxenaHa CaMOCTOSTENBHO, OQOpMIICHA
HEKaue€CTBEHHO, HO 1O BCEM IIpe/IaracéMbIM BOIPOCaM MOIYUYEHBI
MOJHBIE Pa3BEPHYTHIE OTBETHL;, MM padoTa odopMileHa HaJICKAIIUM
00pa3oM, HO OTBETHl HEIOCTATOYHO IIOJIHBIE WMJIM €CTh HEBEPHBIC
OTBETHI.

Banel He BBICTABISIIOTCS B cllyyae OTCYTCTBHSI OTYETa 10 padore.
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Pegepar

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
HeoGxomumo  o0ocHOBare  BHIOOp TeMbl M TPUBECTH
COOCTBEHHBIE METOABI W CIOCOOBI PpaboTBHl Haj MPoOIEMOi,
BbHIHECEHHOHW B 3ariaBue. [IpuBeseHBl OpUTrMHANBHBIC HAXOIKH,
COOCTBEHHBIE CYXIEHHsI, HHTEpeCHbIE (DaKThl U UJIEH, IOITyICHHBIC B
xofe pa3paborku Mmarepuana. B gokiane HomkHa OBITH OTpaskeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

5 0aJIoB — CTYOEHT IPaMOTHO BBICTPAaWBAET JIOTUKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4 Oamna - CTYOEHT 'PaMOTHO BBICTPAaWBaeT JIOTMKY CBOETO JOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH
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Kontpon 10 8-10 OammoB - TOMHO wu3JaraeT M3YYCHHBIH MaTepuan, [acT
bHaf MpaBUWIBHOE OMNpPEAETICHHOE TMOHITUH; OOHAapyXHBaeT MOHHUMaHHUE
pa6ora(k Marepuaia, MoXeT 000CHOBAaTh CBOU CYXIEHHs, IPUMEHUTD 3HAHUS
OHTPOJIBH Ha TMPaKTUKE, MPUBECTH HEOOXOAMMBIE NPUMEPHl HE TONBKO II0
blii cpe3) yueOHHUKY, HO U CaMOCTOSITENIFHO COCTaBIICHHBIC; U3/IaraeT MaTepua
MOCIIEIOBATENBHO U MPABUIILHO C TOUKH 3pEHHUS HOPM JIUTEPATYPHOTO
S3BIKA
5-7 0GamnoB - CTyOeHT AaéT OTBET, YAOBICTBOPSIOIIUN TeM ke
TpeOOBaHUSAM, YTO M A OLEHKM "OTIMYHO", HO jAomyckaer 1-2
omuOKH, KOTOpBIE caM »>Ke HCOpaBisieT, u 1-2 Hegouéra B
MOCIIEIOBATEILHOCTH U SI3bIKOBOM O(OPMIICHUH H37IaraeMoro
2-4 GanyoB - U3NaracT MaTepyuaj HEMOJIHO U JOMYCKaeT HETOYHOCTHU B
ONIpefeNicHN TIOHATHH Wi (QOPMYITUPOBKE TEOpHH; HE yMeEeT
JOCTaTOYHO TIIyOOKO U J0Ka3aTelbHO 00OCHOBATb CBOU CYXKICHHS U
MPUBECTH CBOU MPUMEPHI; H3JIaraeT MaTepuas HEelmoCIeA0BaTeIbHO 1
JOMYCKAeT OIIUOKH B SI3bIKOBOM O(OPMIICHUH H3]IaraeMoro
1 Oamn - crymeHT oOHapyXHBaeT HE3HaHHE OONbIICH YacTu
COOTBETCTBYIOILIETO pa3lena HW3y4yaeMoro Marepuania, JOIyCKaeT
omnOKky B GOpMYNHpOBKE ONpEACICHUI U TEOpUi, NCKaKAIOIINE HX
CMBICII, OECTIOPAIOYHO U HEYBEPEHHO M3JIaracT Marepual.
buonanorexuon | [Ipaktinde 10 Kaxxmast paboTa omeHIBaCTCS IO CIACAYIOMUM KPUTEPHUSIM:
OTHH B cKoe 6-10 OamroB - paboTa mpomeraHa CaMOCTOATEIHHO, O(OpPMIICHA
KOCMETOJIOTUH, | 3a/laHue Ha/JIeKalluM 00pa3oM, 110 BCEM IpeJyiaraéMbIM BOIIPOCAM IOy YCHbI
JKOJIOTUH, Ui IIOJIHbIE Pa3BEPHYThIEC OTBETHI.
arpoIpOMBIIIUIE |IPaKTHYEC 1-5 OGamma - pabora mpopenaHa CaMOCTOSTENBHO, O(hOpMIIEHA
HHOM KoM HEKayeCTBEHHO, HO II0 BCEM IIpe/UlaraeMbIM BOIIPOCAM I10JIyYECHbI
IIPOM3BOZCTBE U |TIOATOTOBK TIOJTHBIC Pa3BEPHYTHIE OTBETHI; MM paboTa oopMiIeHa HaUICKAIIIM
SHEPreTHKE. u 00pa3oM, HO OTBETHl HEIOCTATOYHO IIOJIHBIE WM €CTb HEBEPHBIE

OTBETHI.
Baniel He BBRICTaBIAIOTCS B CIydae OTCYTCTBHS OTYeTa o padore.
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Pegepar

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

5 0aJIoB — CTYOEHT IPaMOTHO BBICTPAaWBAET JIOTUKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4 Oamna - CTYOEHT 'PaMOTHO BBICTPAaWBaeT JIOTMKY CBOETO JOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX

WCCIIEIOBAaHNH, OTCYTCTBYIOT OpPHTHMHAJbHBIE HAXOAKH B PEIICHUU
npoOieMbl, TMEPCHEKTUBbI HCCIEAOBAaHUA HAaMEUYEHBl ITYHKTHPHO,
MPONEMOHCTPUPOBAHBl ~ CpPEIHHUE  OPATOPCKHUE  CIOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MPE3EHTAUMed  MOJyYeHHBIX
PE3yJIbTaTOB, OTBETHI HA BOIPOCH! TPEOYIOT YTOUHEHHS.

2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBigeT co0oi MPOCTOE 3auMTHIBAHME TEKCTa, CTYACHT He

Be3onacHocTh
OMOHAHOTEXHOII
OTHiA.

[IpakTnue
CKOE
3aJlaHue
IS
MIpaKTHyueC
KoM
MOJTOTOBK
u

10

Kaxnas pabora oneHHBaeTCs MO CACAYIOUIMM KPUTEPUSIM:

6-10 OamoB - pabora mpoaeNaHa CaMOCTOSTEIBbHO, odopmiieHa
Ha/JIeKaIuM 00pa3oM, 10 BCEM IMpeJiaraeMbIM BOIIPOCAM MOTyYSHBI
MIOJIHBIE PA3BEPHYTHIE OTBETHI.

1-5 ©Oamma - paboTa mnponenaHa CaMOCTOSTENbHO, OQOpMIICHA
HEKaue€CTBEHHO, HO 1O BCEM IIpe/IaracéMbIM BOIPOCaM MOIYUYEHBI
MOJHBIE Pa3BEPHYTHIE OTBETHL;, MM padoTa odopMileHa HaJICKAIIUM
00pa3oM, HO OTBETHl HEIOCTATOYHO IIOJIHBIE WMJIM €CTh HEBEPHBIC
OTBETHI.

Banel He BBICTABISIIOTCS B cllyyae OTCYTCTBHSI OTYETa 10 padore.
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Pegepar

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

5 0aJIoB — CTYOEHT IPaMOTHO BBICTPAaWBAET JIOTUKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4 Oamna - CTYOEHT 'PaMOTHO BBICTPAaWBaeT JIOTMKY CBOETO JOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOMPOCHI TPEOYIOT YTOUHEHHUS

1 Gasn - mpeacTaBICHHBIE PE3YABTAThl B Macce CBOCH HEe HOBBI, OTBET
npeacTaBiIsieT co0oil MPocToe 3aUYUTHIBAHKE TEKCTa, CTYACHT HE
MOXET J1aTh OTBETHI Ha JOIOIHUTEIBHBIE BOIPOCH
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Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

8-10 OammoB - TOMHO wu3JaraeT M3YYCHHBIH MaTepuan, [acT
MPaBUIILHOE OIPENCICHHOE TMOHATUN; OOHApy)KUBACT MOHUMAaHHUE
MaTepuaia, MOKeT 000CHOBaTh CBOM CYXJCHHS, IPUMEHUTHh 3HAHUS
Ha TIpaKTUKE, MPUBECTH HEOOXOMUMBIC NPUMEPHl HE TOJBKO IIO
y4eOHUKY, HO U CaMOCTOSTEIHHO COCTaBJICHHEIC, U3JIaraeT MaTepuai
MOCJIEIOBATENBHO U MPABUIIBHO C TOUKH 3PEHUSI HOPM JIUTEPATYPHOTO
SI3BIKA

5-7 OGammoB - CTyOeHT HaéT OTBET, YIOBJICTBOPSIOIIMN TEeM XKe
TpeOOBaHUSAM, YTO W U1 OLEHKH "OTIWYHO", HO Jomyckaer 1-2
OIMMOKHU, KOTOpBIE cCaM »JKe WCIpaBiseT, W 1-2 Hemou€ra B
MOCJICIOBATEILHOCTH U SI36IKOBOM O(OPMIICHUH H3JIaracMoro

2-4 6aJIIoB - M3JIaracT MaTepral HEMOJIHO U JOITyCKaeT HETOYHOCTH B
ONpENCICHUH TOHATUH WK (OPMYITHPOBKE TEOpUH; HE YMeEeT
JOCTaTOYHO TIIYOOKO U JIOKa3aTelbHO 00OCHOBATh CBOM CYXKICHHS H
MPUBECTU CBOM MPUMEPHI; U3JTaracT Marepuan HeHOCIEA0BATEIbHO U
JIOITYCKAET OIIUOKHU B SI36IKOBOM O(hOPMIICHUH H3JIaracMoro

1 Oamnm - cCTymeHT OOHapyXHBacT HE3HaHWE OOINbIICH dYacTH
COOTBETCTBYIOLIETO pas3elia HM3yuyaeMOro Marepuana, JOIIycKaeT
OIUOKU B (POPMYJIUPOBKE ONPENCICHUN U TEOPUM, HCKAKAIOUINE UX
CMBICH, OECTIOPSI0YHO U HEYBEPSHHO M3JIaracT MaTepual.

6. ITocemaeMocTh

10

Crynent nocetun Bce 100% 3ansaTuii.

7. [IpemuansHbie OaIITBI

20

JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHCIICHBI:

- 3a TPOEKT, BHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha mpakTHKe — 20 6aJIoB;

- TIOCTOSIHHAsI aKTHBHOCTh BO BpEMs NMPaKTHYECKUX 3aHATHH — 10
0aIoB;

- TIOJTHOCTBIO MOATOTOBJICHHAS K MyOIHMKAllUN CTaThsi [0 TEMaTukKe B
paMkax qucuuIiuinHel — 10 6asos;

- y4acTHE C JOKJIaZoM BO BCEPOCCHMCKON OMUMIIMAJE MO TEMAaTHKE
nu3yyaemoi qucuuiuinie — 20 6asios;

- y4JacTue B BBICTaBKE IO TEMAaTUKE W3y4yaeMOW TUCIMITINHBI — 20
0aoB;

- myOnmuKamMs CTaTbd IO TEMaTHKE H3y4yaeMoil OUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaXx BCEPOCCHICKON
koH(epeHyHn / xypHane u3 nepeunss BAK — 10/ 15/ 20.

8. |WupuBuayanbHbIe 3a1aHUs,
C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUATENLHBIE OaIhl Ha
JK3aMeHe

90

JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
KOHTPOJISI 1 KOHTPOJILHBIE CPE3HI.

9. Hroro 3a cemectp

100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amapHOM MIKale U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog  100-GammpHOM
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeWTHHIOBOW OICHKA IO JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0B

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

KounTtpoJsbHnast padora

Tema 3. Hanomequiinaa. HaHodacTHsl B OMOMEIUIIMHCKUX UCCIIEIOBAHUMX.

1. OnuH HaHOMETp paBeH yeMy? YKakute apupMeTUIECKH MPABUIBHBINA OTBET.
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A) OnHa MUJUTMOHHAS CAHTUMETPA

b) Onna MumMoHHass MIJITUMETpa

B) Onna TeicsiuHast aHrcTpema

I') Onna TpwuTMoHHAS MUTTH

2. Kaxkoii u3 pazmepoB Onmxe Bcero Kk 1 HaHOMeTpy

A) nuameTp MOJIEKyJbl QyIuiepeHa

b) nnmuna monexkynsr JHK

B) nuamerp kuieqHON MagsouKu

I') TommuHa J1ansl MypaBbst

3. Kakue u3 apdexroB HEXapakTepHBI 711 HAHOOOBEKTOB? Bh1OeprTe Hanbosee moaXOASIIIUA OTBET.
A) KBanroBanue (kBaHTOBOpa3MepHbIe 3P PEKTHI)

b) [ToBpIitieHHAas XUMUYECKast aKTHBHOCTh

B) IloBbiieHHas KOHIEHTpaIMs "000pBaHHBIX" CBS3EH

I') [IpuTshxkeHne K MOCTOSTHHOMY MarHuTy

4. Kakoii u3 nmepednciaeHHbIX Hke 00bekToB TouHO HE oTHOCSATCS K HaHOMUPY?
A) HaHOQIMA3BI

b) kBaHTOBBIE TOUKH

B) Bupycsr

I') anetunen

5. Kaxkoi u3 MarepuasioB T0JDKEH HMETh HAaMOOJBIIYIO YASTBHYIO (M2/T) TUTOIIaAh TIOBEPXHOCTH?
A)asporenb

b) renp

B) Tonkas nienka

I') MukpomopucTas mieHka

IIpakTnyeckoe 3aaHue ISl MPAKTHYECKOM MOATOTOBKHU

Tema 2. Hanomarepuasnsl. Hanomarepuanbsl 6M0IOrH4eCKOro MPOUCXOXKACHUS M HAHOMATepaJibl
OMOJIOTNYECKOTO Ha3HAYCHHUS.

AnHanu3 61o- 1 HaHOMaTepUajIoB METOJJOM CBETOBON MUKPOCKOIIHH.

Tema 3. Hanomeqummaa. HanogacTusl B OMOMEqUIIMHCKUX UCCIIEIOBAHUIX.

Omnpenenenue npenena 49yBCTBUTEILHOCTH KOMMEPUYECKUX 00pa3Ii0B UMMYHO(EPMEHTHBIX TECT-CUCTEM Ha
OCHOBE 30JIOTBIX HAHOYACTHLL.

Tema 4. BUOHAHOTEXHOIOTUH B KOCMCTOJIOTUH, 3KOJIOTHUH, arpOIIPOMBIINIJICHHOM IMMPOU3BOACTBEC U
SHEPTeTHKE.

1. OueHka nmpopacTaHus CEMSIH CEIbCKOXO3IMCTBEHHBIX PACTEHHI MO/ JEHCTBUEM HAHOMATEPHUAIIOB.
2. Ouenka MOp(OMETPUYIECKUX TTOKa3aTeIei MPOPOCTKOB MO IeHCTBUEM HAaHOMATEPUAIOB.

Tema 5. Be3onacHoCcTh OMOHAHOTEXHOIOT UM,
Toxkcukomornueckas OleHKa BIMSHUS HAHOMATEPHUAJIOB HA MUKPOOPTaHU3MBI.

Pedepar

Tema 1. BBenenne B OMOHAHOTEXHOIOTUH.
1 MeTonsl OMOHAHOTEXHOIOTHIA.
2 HapmonexkynsipHast XUMHUSI 1 OMOXUMUS: TEOPETHUECKHUE OCHOBBI CAMOCOOPKH.
3 IIpoxykiuust OMOHAHOTEXHOJIOTHH.
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4 MupoBasi HAHOOMOWH Ty CTPHSI.
5 IlepcrieKTHBBI pa3BUTHSI OMOHAHOTEXHOJIOTHH.

Tema 2. Hanomarepuansl. Hanomarepuanbsl 6M0IOrH4eCKOro MPOUCXOXKACHUS M HAHOMATepaJibl
OMOJIOTNYECKOTO Ha3HAYCHHUSI.

1 YrnepomHbie HAHOTPYOKH.

2 JIByMepHbIE HAHOMaTEepHaJIbl.

3 Heoprannueckre HaHOMaTEpHAaIbI.
4 MaruuTHbele HaHOYaCTHIIBI.

5 HaHOnpOBOJHHUKN U HAHOCTEPIKHHU.

Tema 3. Hanomeqummaa. HanogacTusl B OMOMEqUIIMHCKUX UCCIIEIOBAHUIX.
1 Metosibl IMMYHOXMMHUYECKOTO aHAJIN3a.

2 MeTO,Z[I:I HMMYHOAQHAJIM3a, OCHOBAHHBIC HA BBEICHUH B MOJICKYJIbI aHTUTCII UJIKM aHTUT'CHOB
Pa3IMYHBIX METOK B MOJICKYJIbI aHTUTCII 1 aHTUT'CHOB.

3 depMeHTHI, HCTIOJIb3yEMbIE B KauecTBE METOK B IDA.
4 Meronbl noaydeHust KOHbroraToB st MDA,
5 HoBble HanpaBieHMs B pa3BUTUHA METOJ0B HMMYHOAHAIN3a.
6 OOm1re aceKTbl HAHOIIPETIAPATOB.
7 HanoHnocuTenu B JOCTaBKE JIEKAPCTB — MPOU3BOACTBO U (PU3UKO-XUMHUECKHE CBONCTBA.
8 JlocraBka yepe3 6uonoruueckue 6apbepsl.
9 Hanompenapatbl 1Jis JI€UCHUS KOXKHBIX 3a00JI€BaHUA.
10 Hanowactuisl — aHTHOAKTEpHATbHbIC areHTHI.

Tema 4. bBHOHAHOTEXHOJIOTMH B KOCMETOJIOTUH, SKOJIOTUH, arPOIPOMBIIIIEHHOM MPOU3BOJACTBE U
SHEPIeTHKE.
1 Hanokocmetuka.
2 HaHOTEXHOJOIMHU B CEIIBCKOM XO35HCTBE.
3 HaHOOMOTEXHOIOTHH B CETLCKOM XO3SHCTBE.
4 HanoynoOpeHwusl.
5 HanodyHrunumsl.
6 HaHOOMOTEXHOJIOTHH U BETEpUHAPHSI.
7 BMOHAaHOTEXHOJIOTUH JJIs1 OXPaHbl OKPYKAIOLIEH CPE/IbI.
8 HanotexHon0ruu v BOJHBIE PECYPCHI.
9 ®wIbTpHI C HAHOIIOPaMH.

Tema 5. be3onacHOCTh OMOHAHOTEXHOJIOTHH.
1 Hanorokcukomorus.
2 TecT-00BEKTHI B HAHOTOKCUKOJIOTHH.
3 buonornueckue 3 heKThl HAHOMATEPHATIOB.
4 Tokcuueckoe JeHCTBUE HAaHOMATEPUAJIOB.
5 MeTobl TOKCUKOJIOTHYECKOTO UCCIIeI0OBaHMsI HAHOMAaTEPHAJIOB.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunossie Bonpocsl 3auera (OIIK-5, OIIK-6, OIIK-11, I1K-1)
1. Uctopust BOBHUKHOBEHUS U Pa3BUTHS HAYUYHOTO HAPABIICHUS.
2. BHOHAHOTEXHOJIOTHS: Ha CThIKE HAHOTEXHOJIOTUU K OMOTEXHOJIOTHH.
3. MeToansl OMOHAHOTEXHOJIOTHH.
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21
4. HanMonexynspHast XUMUS U OMOXMMUS: TEOPETUUECKHE OCHOBBI CaMOCOOPKH.

5. [Ipomykuusi OnoHaHOTEXHOJIOTHI. MupoBasi OnoHaHOMHITYCTPHS. [IepCIeKTUBEBI pa3BUTHS
HAaHOOMOTEXHOJIOTHH.

6. buonornueckue HaHOCTPYKTYpHI: Oenku, Bupychl, JJHK u ap. IIpoueccs camocOopku u
CaMOOpraHu3aluy B OMOJIOTHH.

7. @ynnepensl. YIieponHbie HaHOTPYOKH. JIBymepHBIe HaHOMaTepuaibl. Heoprannueckrne HaHOMaTepralbl.
KBanTtoBbie TOukH. MaruutHbie HaHOYACTHUIBl. HaHOPOBOIHUKY U HAHOCTEPKHU. KOMIIO3UTHBIE
HaHOMAaTepHUaJbl.

8. Kitaccudukanunnanomarepuaios.

9. Mopdomnornyeckue METOIBI UCCIEAOBAHMS HAHOCTPYKTYD.
10. AHanuTHYECKHE METOABI UCCIIEIOBAHUSI HAHOCTPYKTYP.
11. IIpenapaTuBHBIE METOJIBI UCCIEAOBAHUSI HAHOCTPYKTYP.

12. O6mue 3aKOHOMEPHOCTH U 0COOEHHOCTH (PApMAKOKMHETUKHU M (papMaKOIMHAMUKUHAHOYACTHIL,
orpeesisieMble UX pa3MepaMHu.

13. MonekynsipHasi UMMYHOJIOTUSI U UMMYyHOXUMUs. HoBbIE HamlpaBiieHUsI B pa3BUTHUN METOJIOB
MMMYHOaHaJI13a.

14. MeToapl IMMYHOXMMHUYECKOTO aHAIU3a.

15. MCTO,HBI HMMMYHOAHaJIM3a, OCHOBaAHHBIC HA BBECACHHUU B MOJICKYJIbI AHTUTEI NJIM aHTUT'CHOB Pa3JIMYHBIX
MCTOK B MOJICKYJIbI aHTUTEI 1 aHTUT'CHOB

16. TeopeTudeckre 0OCHOBBI UMMYHO(EPMEHTHOTO aHaln3a. GepMEHTHI, HUCTIONh3yeMble B KAYECTBE METOK B
HNOA.

17. O6mue aceKThl HAHOIPENapaToB.
18. HanoHOCUTENN B TOCTABKE JIEKAPCTB — MPOU3BOJICTBO U (PU3HKO-XUMUYECKHE CBOMCTBA.

19. Hanopa3mepHbie MPOTHBOPAKOBBIC MpernapaTsl. Hanonmpenapats! 11 TeueHns KOKHBIX 3a00JI€BaHUN.
HanouacTuipl — anTHOaKTEpUaNIbHBIC ar€HTHI.

19. HanokocmeTuka.

20. BUOHAHOTEXHOIOTUU AJI1 OXPAHbI OKPYKAIOIIEH CPEIbI.

20. bBOHaHOTEXHOIOTHH B CEILCKOM X03siiicTBe. Hanoynoopenus. HanopyHrumumms.
21. bUOHAHOTEXHOJIOTUU U BETEPUHAPHUS.

22. HaHOOMOCHUCTEMBI B COJTHEUHOMN IHEPTETUKE

23. buonornyeckue 3¢ HeKTs HAHOMATEPUATIOB.

24. Tokcuyeckoe IeCTBME HAHOMATEpUAJIOB. MeTOAbl TOKCUKOJIOTHYECKOTO UCCIEOBAHUS
HaHOMAaTEePUaJIOB.

25. ConnanbHO-PKOHOMUYECKHE MPOoOIeMbl OnoHaHOTeXHOMOTui. OTieHKa U yIIpaBIICHUE
OMOHAHOTEXHOJIOTMYECKUMH PUCKaMH. 3aKOHOJIaTeNIbHOE PEryJIMpoBaHre HAHOOMOTEXHOIOTHHA.

TunoBsble 3apanus s 3adera (OIK-5, OIIK-6, OIIK-11, I1IK-1)
He npenycmotrpeno

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-5 Nmeer xopomiee TpeAcCTaBICHHE O  OHMOHAHOTEXHOJIOTHSX,
OPHECHTUPYETCS 10 TeME OPTaHM3allii TeHETHYECKOrO Marepuania B
KJIETKaX TMPOKapHOT M DJYKApUOT, pa3dmpaercs B OCOOCHHO
PETUTUKAIMN, TPAHCKPUTIIIMHA ¥ TPAHCIISIAN Y MPOKAPHOT U dYKApHO
BOIIPOCHI OTBEYAET KPAaTKO, ApTYMEHTHPOBAHO, YBEPEHHO, TI0 CYIIECTE
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OIIK-6 Nwmeer Xoporiee MpEJICTaBICHUE 0 COBPEMEHHBIX
SKCTIIEPUMEHTAIBHBIX ~ METOaXx  paboThl ¢ OHOJOTHYECKUMH
00BbEKTaMH B TOJIEBBIX M J1A0OPATOPHBIX YCIOBUSAX, HABBIKA PAaOOTHI
¢ coBpeMeHHOU amnmaparypoi.fHa Bompocel oTBedaer Kparko,

«3a4TEHOY apryMEHTHPOBAHO, YBEPEHHO, 110 CYIIECTBY.
(50 - 100 6amnoB)  |OIK-11 JIEeMOHCTPUPYET ~ BBICOKMM  YpOBEHb  3HAHH  COBPEMEHHBIX
MpeACTaBICHUI 00 OCHOBax OMOTEXHOIOTUYECKUX u

OMOMEUIIMHCKUX TIPOM3BOJICTB, TeHHOM MHIKEHE]

HAaHOOMOTEXHOJIOTUH, MOJEKYISIpHOro MoxeiaupoBanus. OTBer
[IOCTPOEH JIOTUYHO, Marepuasl U3JIaraeTcs 4eTKO, SICHO, XOPOLIMM
SI3bIKOM, apT'yMEHTUPOBAHO.

IK-1 3HaeT MOpP(QOJOTUYECKHUE METOJbI HCCIIECIOBAHUS HAHOCTPYKTYP.
YMeeT TNpUMEHATh COBPEMEHHBIC ammapaTHble METOAbl  JUIs
UCCIIEIOBaHUS HaHO- U HAaHOOMOCTpKyp. Brnaneer
WHCTPYMEHTAJIBHBIMU CpPEACTBAMU I peIIeHus OOIIeHayYHBIX
3a/1a4 B CBOCHIIPO(EeCCHOHAIBHON AeATETLHOCTH.

OIIK-5 He opuentupyercs B  Bompocax IIOSTallHOM  pean3aiiuu
TeHEeTHYECKOH HH(POpMAIK, UMEET HEYETKHE IPECTAaBICHHUS 00
OpTraHU3aIli TeHETHYECKOTO MaTephalia y MPOKAPHOT U IYKapHUOT.
Ha Bompochl mpernomaBaresss OTBEYAeT HEMPABHIBHO WU HE
OTBEUAET.

OIIK-6 He opuentupyercs B Meromax pabOTBI € OHOJOTHYCCKHUMHM
00BEKTaMH, HE UMEET HaBBIKOB PAOOTHI C armapaTypoi.
HenpaBuinbHO  OTBe4aeT Ha  MOCTABICHHBIE BOMPOCH  HITH
«HE 324TEHO» 3aTPyAHSETCS] C OTBETOM.

(0 - 49 Gannos) OTIK-11 JIEMOHCTPUPYET HE JOCTATOYHBIN ypPOBEHb 3HAHMH 00 OCHOBaX
OMOTEXHOJNOTUYECKHX M OHMOMEIMIMHCKUX IIPOU3BOJICTB, TE€HHOM
ukeHepun.OTBET HE BCerja JIOTUYHO BBICTPOEH, MaTepHal
usjaraercs 6e3 MPUMEHEHHUs HayYHOH TEPMUHOIIOTHH.

IK-1 He 3naeT mopdonornyeckue METOIBI UCCIICOBAHUS HAHOCTPYKTYP.
He yMeer mnpuMEHATh COBPEMEHHBIC allapaTHBIE METOIbl IS
WCCIIeIOBAaHMS HAaHO- U HAaHOOMOCTpPKYp. He Bnanmeet

WHCTPYMEHTAIFHBIMU CPEIICTBAMH ISl PEIICHUS OOIICHAYYHBIX

3a1a4 B cBOEHIpodecCHOHANBHOMN fesTensHocTH. /{4 T FE £ )T

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIUN CaAMOCTOSTEIBHOM PabOThI O0YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepx)aHueM paboueil mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSTENbHOM paboThl BaXKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaAIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pasgene «O0beM W comep)kaHHWe ITUCIMIUIMHBD YKa3bIBAIOTCS BCE pa3felibl M TEMbl H3y4aeMOil
JMCIUTUIAHBIL, @ TAK)KE BHJIBI 3aHATHI U TUITAHUPYEMBIH 00bEM B aKaJIEMHUECKUX Jacax.

B pasgene «YueOHO-MeTommyeckoe W HH(OpMAIMOHHOE oOOecleueHre JAUCHUILUIMHBDY —yKa3aHa
pPEKOMEHIyeMasi OCHOBHASI M JIOTIOJTHUTEIIbHAS JIUTEPATYPA.

B pasgene «MarepuanbHO-TEXHHYECKOE OOECICUYCHHE TUCIUIUIMHBL, TMPOrpaMMHOE OOecTeYeHHE,
npodeccroHaabHbIe 0a3bl JAHHBIX U WH()OPMAITMOHHBIE CITPABOYHBIE CUCTEMBDY COJIEPIKUTCS TIEpeueHb po(
0a3 MaHHBIX ¥ HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOAUMBIX JIJIsl OCBOCHUS JUCITUTITAHBI.

5.2 PexomeHmanuu o0y4aromuMcs 1mo paboTe ¢ TEOPETHICCKUMH MaTepuaIaMu 10 TUCIUTIINHE



[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIpPU CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npoeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSTEIILHOW pabOTHI, 10 TeME MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpenacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboTel U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIBI MO KaXKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIMI WKW B OTAEIBbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJDKHBI COAEPKATh
OTBEThl HAa KaXXIbli TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCHOJIb3yeMOIl Hay4yHOH JHUTepaTyphl.
Koncriekt MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUYEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paGoThl ¢ OCHOBHOM M JJONIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allnM 110 TOATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COIEPIKAHHUIO;

- IOJIHOTA U TUTyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB pEILIeHNs TOCTABICHHOM yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTMOJHUTEIBHOIO MAaTEpUaa;

- pPalMOHAJIBLHOCTb UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALNUEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaIiaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:
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- coziep>kaHue IPE3CHTAINH: aKTyaJIbHOCTb TEMBI, MOJTHOTA ee PacKpbITHS,
CMBICIIOBOE COZIEp)KaHUE, COOTBETCTBUE 3asBIICHHONW TEMbI COJEPKAHMIO, COOTBETCTBHE METOAMYECKUM
TpeOoBaHUSAM (LIETM. CCBUIKM Ha PECypChl. COOTBETCTBHE CONEPXKAHMA U JIUTEPATyphl), TPaKTY
HaIlpaBJIEHHOCTh, COOTBETCTBHUE COJCP)KAHUS 3asBICHHON (opme, aJeKBaTHOCTh HCIOJNb30BAHHUS TEXH)
CpeACTB y4eOHBIM 3ajja4aM, IOCIIeI0BATeIbHOCTh U IOTHYHOCTD IPE3EHTYEMOTr0 MaTepuana;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. T'yceB A.A., BacrokoBa N.A., Toneimuyk A.1O., EmenssinoB A.B., 3axaposa O.B., Ky3uenos /[.B., Tamo0.
roc. yH-T uM. [.P. [lep>xaBuna be3zomacHocTh HaHOMarepuaioB : y4e0. mocodue. - TamboB: [M3nat. nom

TT'Y um. I'P. JlepxaBuna], 2013. - 133 c.

2. T'opnenxo B. A., Kyty3zoBa H. M., ITarynuna C. K. Hayunbsle 0CHOBBI OMOTEXHOJIOTHH : yueOHOE mocodue,
L Hanorexnonoruun B OHMOJIOTHH. - Mockaa: [Tpomereii, 2013. - 262 c

- Texcer : onexkrponnwiii // 3OBC «YHuBepcurerckas Oubnmnoreka onmaitn» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. I'yce A. . Hanomarepuaibl, HQHOCTPYKTYpbl, HAHOTEXHOJIOTUH : MOHOTpadwus. - 2-e u3Ad., ucHp.. -
Mocksa: ®usmariaut, 2009. - 416 c. - Tekcr : amekrponHbiii / ObBC «YHHBepcuTeTCKass OMOIMOTEKA
onnaiin» [caitt]. - URL: http://biblioclub.ru/index.php?page=book&id=68859

2. HakBacuna M. A., AptioxoB B. I. buonaHoTexHOIOTHH: TOCTHXKEHHS, TPOOJIEMBI, TEPCIICKTUBBI
pasBuTHs : yueOHOe mocooue. - Boponex: Mznarenbckuit mom BI'Y, 2015. - 152 c. - Tekcr : 3MeKTpOHHBIN
// 9bC «YHUBEPCUTETCKAS OnoOnmoTeka OHJTAlH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=441596

6.3 VHbpIe NCTOUHMKMU:

1. Caiit o HaHoTexHOJOTUsAX B Poccun - http://www.nanoware.ru/

2. HanorexHomornueckoe cooOIIECTBO - Www.nanometer.ru

3. HTEpHeT-KypHAJI 0 HAHOTEXHOJIOTHAX - http://nanodigest.ru/

4. Poccumiickuii anektponabii HAHOXYPHAUI - http://www.nanorf.ru/

5. Nanoscale - http://www.rsc.org/Publishing/Journals/News/nanoscale.asp

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIEe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe ayauToOpruun Jid TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX U UHIAUBUIYAJIBHBIX KOHCYJIBTALMM, TEKYILEro KOHTPOJI U IMPOMEKYTOYHOM aTTECTALMH, ITON
JUISL CAMOCTOSITEIbHON pabOTHI.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIumeH3noHHOE MPOrpaMMHOE 00ECTICUCHHE:!

Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

Kaspersky Endpoint Security nns 6uszneca - Cranaaptabiii Russian Edition. 1500-2499 Node 1 year Educati
Renewal Licence

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snextponHo-6ubnnoreunas cuctema. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: monmuremarndeckas pedepaTuBHO-OnOMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauubixX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
7. Hayunast snexrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas onextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3Hanus. — URL:
https://www.monographies.ru

9. OdunmaneHelii cailt Beepoccuiickoro nenTpa usydenusi oomecrsennoro Mmaenus (BLIUOM). — URL:
https://wciom.ru

10. ITnardopma Nature . — URL: https://www.nature.com/siteindex

11. ITnardopma Springer Link. — URL: https://link.springer.com

12. [Ipe3unentckas ounbmoreka AMEHU Bb.H.
13. Poccuiickas HaunoHanbHast 6ndnmuoreka. — URL: http:/nlr.ru

14. Poccwuiickas rocynapctBennast ouodnuoreka. — URL: https://www.rsl.ru

15. VauBepcuteTckas  OMOMMOTEKa  OHJIAMH:  JJEKTPOHHO-OMOMMoTeuHas  cuctema. —  URJ

16. ®enepanbHoe xpanwnuine «EguHas kommekmus 1mudpoBbIX oOpa3oBaTtenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

17. OBC «YnuBepcurerckas oubnuoreka onnaitn» . — URL: http://www.biblioclub.ru

18. ONEKTPOHHBIN KaTajaor @DyHIaMEeHTaJIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

19. KOpaiit: snexTponHo-0mbamoTeuHas cuctema. — URL: https://urait.ru

yIeKTpPOHHAs HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpenomaBaTenss W CTY[JEHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



