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l. eaun u 3a1a4n TUCHUTLIHHBI:

Heab: nath cTyJeHTaM NpPEICTaBICHHE O COBPEMEHHBIX CHOCO0ax MOJIy4eHHUs, crenuduxe
CTpOeHHUSI OMOCEHCOPOB M OHMOYMIIOB, METOJOJOTUYECKUX MMOAXO0JaX B HUX MPUMEHEHUH IPHU
u3ydeHuu Qusnonoruyeckux rmpoueccoB. Ocoboe BHHMaHHE yaemnseTcss (OPMUPOBAHUIO
MpEACTaBICHUN 00 MCIOJIBL30BaHUM OMOCEHCOPOB M OMOYHMIIOB B OMOTEXHOJOTHH, MEIHIIUHE,
9KOJIOTHH.

33}13'11/[1 B PE3YJIbTATC U3YUCHUSA HNAHHOI'O0 KypCa CTYACHTHI OOJDKHBI HAYYHUTHCA pPAlMOHAJIBLHOMY
HCIOJIb30BAaHHUIO OCOOEHHOCTEN OMO3JIEMEHTOB IIPpU KOHCTPYUPOBAHUHN U3MCPUTCIILHBIX CUCTCM.

1. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuurnnHa b1.B.4 «buoceHcopbl U GMO3JEKTPOHHKA» OTHOCHUTCS K YacCTH,
dbopMHUpyeMO# ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIIICHUM.

2.2. Jlns w3ydeHUs NaHHOW y4eOHOW MUCIMIUIMHBI HEOOXOMMWMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopMHUpyeMbIe TMPEANICCTBYIOIIMMH JUCIUIUIMHAME  YYEOHBIX MporpaMM OakajaBpuarta,
uW3ydeHUue wmaTepuaja AUCIUIUIMHBI 0a3upyeTcss Ha 3HAHHUSAX, I[OJIYYEHHBIX B Kypcax
OpraHMYECKONM ¥ HEOPraHWYeCKONW XWMHUHU, QHU3UKH, OUOXMMHU, METOJOB MOJEKYJISPHO-
TCHETHUYECKUX WCCIICOBAHMMA, MOJICKYJISIpHON Omodwm3uku, aucuuiind 1 cemectpa «MeTomsl
MOJICKYJISIPHO-OMOJIOTUYECKUX ~UCCIeOoBaHU», «buoMenunuHckue TexHonorun», «HoBble
OroMaTepuab».

2.3. llepeueHp MOCHEAYIOMUX YYEOHBIX IUCHMIUIAH, IS KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHUSI U HaBBIKH, (hopMuUpyeMmble JaHHOW ydeOHOH aucuumuiuHoON: «DyHIaMeHTaIbHBIE |
MPUKIAIHBIE MPOOJeMbl Ouojorun», «lIpombluieHHas OWOTEXHOJOTHS», «bHOTEXHOIOTHSA
JICKapPCTBEHHBIX CpeACTB», «COBPEMEHHBIE METO/IbI CTPYKTYPHOU OUOJIOTHH ¥ OMOWHKCHEPUNY,
BeInojiHeHHe BKP,

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI

[Iporiecc OCBOEGHWS AWCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.04.01
«buonorusy», npopuns «bruorexHonorus 1 6MOUHGOPMALIMOHHBIE CUCTEMBD!
[1K-3: CrnocobeH aHanmu3upoBaThb U 00001aTh MHPOPMALMIO, BBIABUIaTh TMIIOTE3bI, JOTMYHO
GopMynHpOBaTE W apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO IIO3WIIUIO TIO TPEAMETY H
O0BEKTY HCCIIEJOBAHUS, TOTOBUTh TEKCThl HAY4YHbBIX MYOJUKAIMi, Hay4YHbIX OTYETOB U
OTIpeNeNATh Cepbl MPUMEHEHHS PE3yIbTaTOB HAyYHO-UCCIIE0BATEIBCKUX PAOOT.

ITepedyens miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JUCHHUIVINHE, COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKEHUs KOMIIeTeHIN I

Komnerennus HNuaukaropsl Pe3yabTarsl 00yueHust
KOMIIETEHIN I

IIK-3 MK nk-3.1 3HaeT OCHOBHBIE METOI0JIOTHYECKHUE
CnocobOeH aHanM3upoBaTh | 3HATH OCHOBHBIE | IPUEMBI U3YUEHUSI OMOTIOTUYECKUX SBICHHIA
u 000011aTh | METOIOJIOTHYECKHUE W TPOILECCOB, CHCTEMHOTO  aHaln3a
uH(GOpPMAIINIO, BBIABUTATH | PUEMBI W3y4YEeHUs | MOJYYEHHBIX  HAyYHO-UCCIEI0BATEIbCKUX
THUTIOTE3HI, JIOTUYHO | OMOJIOTUYECKUX  SIBIICHUW | TaHHBIX M TIPEJICTABICHUS pE3yJIbTAaTOB B
dbopMmynupoBaTh U | U TIPOIIECCOB, CUCTEMHOTO | OopMe HAay4YHBIX OTYETOB M MyONUKalUN B
apryMEHTHPOBAHO aHam3a MOJTYYEHHBIX | COBPEMEHHBIX  PEHTHHTOBBIX  HAyYHBIX
OTCTanBaTh COOCTBEHHYIO | HAYYHO- U3JaHUSIX
MO3UIIMIO TI0 TIPEAMETY M | UCCIIEIOBATEIbCKUX

00BEKTYy  WCCIEAOBaHUSA,
TOTOBUTH TEKCTHI HAYYHBIX
nyonuKanui, HAyYHBIX
OTYETOB M  ONPENENATh

JAHHBIX U TPEICTaBICHUS
pesynpTaToB B (opme
HAyYHBIX  OTYETOB U
myOuKarmit B




cdepsl NPUMEHEHHUS | COBPEMEHHBIX

pe3yJIbTaToB HAyYHO- | pEUTUHIOBBIX  HAYYHBIX

HCCJIEIOBATEIbCKUX PaboOT | U3AaHUAX

MK nk-3.2 YMmeer GhopMyaIupoBaTh HAYYHBIE THITOTE3HI,

YMers  (GOpMynHpOBaTH | IOTUYHO M apTyMEHTHPOBAHO OTCTaWBATh
Hay4YHbIE TUIOTE3bl, | COOCTBEHHYIO MO3UIUIO MO TMPEAMETY HU
JIOTUYHO U | OOBEKTY HCCIIeI0BaHMs, CTPOUTH
apryMeHTHPOBAHO MaTeMaTUYeCKUe MOJENU JJs ONUCAHUS
OTCTauBaTh COOCTBEHHYIO | M3y4aeMbIX  SIBICHUH H  TPOIECCOB,
MO3UIMI0 IO MpPEeIMEeTy U | IPOTHO3UPOBAaTh  HOBBIE  HAIpPaBIICHUS

00BEKTYy  HCCIIEeIOBaHUS,
CTPOUTh MaTeMaTH4YeCKue
MOJEIN JIIsi  OIHMCAHUS
U3y4aeMbIX SBICHUH U
IIPOLIECCOB,
MPOrHO3UPOBATh  HOBBIE
HaIPaBIICHUS HAy4YHBIX
HUCCIeqOBaHUN u
ONPEEIATh cepsr
NPUMEHEHUS PE3yIbTaTOB
Hay4YHO-
UCCIIEIOBATEBCKUX paboT

Hay4YHBIX I/ICCJICI[OBaHI/Iﬁ n  onpeaciiaThb
chepbl MPUMEHEHHs] Pe3yJIbTaTOB HAYYHO-
HCCIIEI0BATENLCKUX PadoT

WK 1ik-3.3
Bnanern HaBbLIKAMU
MTOJATOTOBKHU TEKCTOB
HAy4YHBIX myOTMKaIuH,
HaIucaHus 51
(GbOpMHUpPOBAaHMS  OTYETOB,
CO3MaHHS aNTOPUTMOB U
MIPOTrPaMMHOTO
oOecreueHus Mo TeMaTHKe
IIPOBOJIUMOM Hay4YHO-
HCCIIeI0BATEIbCKOM
paboThI

Bnageer HaBblkaMM TOJATOTOBKHM TEKCTOB
Hay4YHBIX Hy6J'II/IKaHI/II71, HaITnCaHUusA u
(dhopmMupoBaHUs OTYETOB, co3JaHus
QITOPUTMOB U MIPOTPAMMHOTO 00ECTICUCHUSI
N0 TEMaTUKE  MPOBOAMMON  HAy4dHO-
HCCIIE0BATENIbCKOM paboThI




IV. COILEPXAHHUE U CTPYKTYPA JUCIUIIJINHBI

O0BbeM JMCIUILUINHBI COCTABJIsIET 3 3a4eTHBIX equHuIbl, 108 yacoB, B ToM ynciie 40 yacoB Ha 3K3aMeH
W3 HUX peanu3yeTcs ¢ MCIOJIb30BaHHEM 3JICKTPOHHOTO OOYUYCHHS M JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJOTHI He MeHee 20% JacoB OT
ayTuTOpHOM paboThI (6 9acoBs).

(I)opMa l'lpOMe)KYTO‘IHOﬁ aTTeCcTallMU . JK3aM€EH.

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, C YKa3aHHeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeJIEHHOr0 HA HHUX
KOJIMYECTBA aKaJJeMUYeCKHX YaCOB

Ne Paznesa nucouminHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
®
n/H O | BKIIOYAs CAMOCTOSTEIIBHYIO paboTy 00yJarmuxcs, | KOHTPOJIsI
= E MPaKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
g2 (B yacax) ®opma
(5] o
o Z NPOMEKYTOYHOMI
5z, KoHnrtakTHas paboTa npemnoaaBaress ¢ =
= o 2 arrecTauuu
) o0y4armuMucs =
@ 2w S (mo cemecTpam)
=) & =
Q = ]
= & | S s £
5 Z ; £ Jlekuusi | Cemunap/ KoncyabTanus =
S| & = = MpakTuueckoe, S 8
8 E g g JadopaTopHoe 6! §
3aHsaTHe/

1 2 3 4 5 6 7 8 9 10

1 OCHOBHBIC  NPHUHIMIBI  KJIACCHU(PUKAIMH YCTHBIE OTBETHI HA
HAaHOOMOAHAIUTHYECKUX CHUCTEM. bBHoceHCcOopsl U BOIIPOCKI 110 TEME
Ouounnbl. BruoceHcopsl Ha OCHOBE XMBOTHBIX H | 2 | 12.2 3 3 0.2 6 PAKTHYCCKOI
pacTUTENbHBIX  KIETOK U TKaHed. (OCHOBBI paboTsI
OHMO2JICKTPOHUKH.

2 MeTopl KOHCTPYMPOBAaHUS OHOCEHCOPOB, HOBOE VYcTHBIE OTBETHI Ha
MOKOJICHHE OHOCEeHCOPOB ST perieHus BOIIPOCHI 10 TEME
JKOJIOTHYECKUX ¥ MEIUIMHCKUX Tpobnem. | 2 | 13.2 3 3 0.2 7 HPaKTHYECKOH
[TpumeneHue 6I/IOCCH(i\(j[pOB 6B 620T6XHOHOFI/II/I, paGoTEI
AKOJIOTHH U MeTHIIHE. MUKPOOHBIE GHOCCHCOPHI. Hammcanme




pedepara

Haunbomnee BaxkHBIE (PUINKO-XUMHUCCKHEC
METO/TbI ITPY UCCIICIOBAHUH JICHCTBUS OMOCEHCOPOB.

YcTHBIE OTBETHI HA
BOIIPOCHI TIO TEME

OnTHueckue, EKTPOXUMUYSCKUE U JPYTHE THIIBI TIPAKTHYECKOi
OMOCEHCOPOB. 3amadu, pelracMbie pu paBoTbI
COYETAaHHHW  PAa3TUYHBIX CXeM OMOCEHCOPHOTO Harmcanue
aHanuza. OCHOBHBIE CIOCOOBI HMMMOOWJIH3AINN 13.2 0.2

OumorpemnapatoB B OuoceHcopax. IIpoMeinmieHHOE pedrepata
TIpUMEHEHNE OMOCEHCOPOB. OcHOBHBIC

MPEUMYIIECTBA HWCIOJIB30BaHUS OHOCECHCOPOB I10

CPaBHCHUIO c TPaUIUOHHBIMH (uzuko-

XUMHYECKAMH METOIaMH aHAIIN3a.

Ctpyktypa ®W  CIOCOOBI  TIOJYYEHUS YcTHBIC OTBETHI Ha
HOHOOOMEHHBIX MeMOpaH. CeJIEeKTUBHOCTD BOIIPOCHI 10 TEME
MEMOpaHHBIX MIPOIIECCOB pa3aeneHusL. TIPAKTHYECKO
HNoncenexkTuBHBIC YH3UMHBIE 3JIEKTPO/IBI. 10.2 0.2 paboThI

Hanucanue
pedepata
OcHoBbl Tpom3BozacTBa OenkoBbix u JIHK-ummos. VYcTHBIE OTBETHI HA
Bos3moxxnoctu Ppa3JINYHbIX THUIIOB OHMOYUIIOB. BOIIPOCHI II0 TEME
CpoiictBa reneBblx OnounnoB. Ceryatble U 12.2 0.2 TIPaKTHYECKO#
JIMHEWHBIE OMOMOMMEpPHBIE TIOIOKKH. KiterouHsie paGoTHI

MHKPOYMIIBIL. IIpumenenue OMOYNTIOB B
OMOTEXHOJIOTUH U MEJTUIIHHE.




4.2 TlnaH BHeayTUTOPHOI CaMOCTOSITEIbHOI Pa00Thl 00y4aOIMXCs MO TUCIHHILINHE

CamocTosiTenpHast paboTa 00yJaroIIHuXCst Y4eOHo-
y
METOJIUYECKOE
C Cpoxu OreHo4yHOE
eMecTp Haspanue paznena, TemMbl . TpymoeMKocTh oOecrieueHue
Buj camocTosiTensHON pabOThl | BEIIONHE CPEIICTBO N
s (dac.) CaMOCTOSITEILHON
paboThI
OcCHOBHBIE NPUHIMUIBL  KIAcCH(PUKALMH Pabota ¢ KkoHcmekTaMu MOJITOTOBKA K
HaHOOMOAHATUTHUYECKHUX CHCTEM. BI/IOCGHCOPI)I HHGKHI/Iﬁ, HHTepaTyp()f/'I u YCTHOMY Pa3ﬂeﬂ 5 a-r
1 pacTUTENbHBIX KICTOK MW TKaHed. (OCHOBBI - p—
OMO2JIEKTPOHUKHU MPOrpaMMBbl
P : HAIMCaHue
pedepara
MeTopl KOHCTPYHUPOBaHMSI OMOCEHCOPOB, HOBOE Pabora ¢ KoHCIIEKTaMH MOATOTOBKA K
IIOKOJICHUE 6I/IOCGHCOp0B U1 pemeHust HeKHHfI, JII/ITepaTyPOI;’I u YCTHOMY Pasnen 5 a-T
[Ipumenenne OHMOCEHCOPOB B OHMOTEXHOJIOTHH, - AWIO
9KOJIOTHU U MeUITMHEe. MUKPOOHBIE OMOCEHCOPBI. HAHCAHYE IIpOrpaMMbl
pedepara
HaunGonee BakHble (hU3MKO-XMMHUUECKHE METOAbI[PaboTa ¢ KOHCIIEKTAMH JIEKIIH,
npu  HUCCICOOBaAHUN JIeCTBUS 6I/IOCCHCOpOB. _]H/ITepaTprf/'I u HHTEPHET-
Onruueckue, MEKTPOXUMUYECKUE U IPYTHE THIBL| ;1o TouHHKAMEI TIOJIFOTOBKA K
OuoceHcopoB. 3amayu erraeMbie npu
p > P p YCTHOMY Pazmen 5 a-T
COYCTAHUM  PA3JIMYHBIX CXeM OMOCEHCOPHOTO 6
cobecenoBa- |yacrogmeit
1  |anamu3a. OCHOBHBIE CIIOCOOBI MMMOOHIH3ALMH 8-10 7 -
ouorpenaparoB B 6roceHcopax. [IpoMbIIUIEHHOE 1IpOrpaMMbI
MIpUMEHEHNE OMOCEHCOPOB. OcHOBHEIE HalnCaHne
MPEUMYIIIECTBA HCIIOIB30BAHUS OMOCEHCOPOB IO pedepara
CPaBHCHHI0O C  TPAJWIMOHHBIMU  (PHU3HKO-

XUMHUYCCKMMHU METOAAMM aHAJIN34.




CamocTosiTensHas padoTa 00yJaromuxcs

VYuebHo-

METOTNIECKOe
Cpoxku Ouenounoe
Cemectp Ha3zBanue pasnena, TemMbl . TpymoeMKOCTh obecrnieueHue
Bun camocTosTenbHON pabOTHl | BEIIIOIHE CPEICTBO .
s (dac.) CaMOCTOATEIIBHON
paboTHI
CrpykTypa u CIOCOOBI nosydyenusi| Pabora ¢ KOHCIIEKTaMH JICKIIUH, MMOArOTOBKA K
HOHOOOMEHHBIX MeMOpaH. CeneKTUBHOCTD JIMTEPATYPOi " VHTEPHET- YCTHOMY Pasgen 5 ar
MEMOpaHHBIX MPOIIECCOB a3JICJICHUSL. - N
1 p poL p UCTOYHHKAMU 11-15 6 cobecesoBa- |yacrosmeit
HNoncenexTuBHBIC YH3UMHBIE 3JIEKTPO/IBI. HIIO
IPOTrpaMmbl
HAIlCaHUE
pedepara
OcnoBsl npousBozactBa OenkoBelx 1 JJHK-unmnos.[Pabota ¢ KOHCIEKTAMH JIEKIIHIA, KomnokBruym
B0O3MOXXHOCTH  pa3iu4HBIX THUIIOB OHOYHIIOB. _]]HTepaTypof/'I u WHTEPHET- Peq)epaT Paznen 5 a-r
1 CpoiicTBa reneBblx Ououmnos. CerTyaTble M|pycToUHHKAMEI 16-18 6 Jloknay — |HacToseit
JIMHENHBIC OHMOIOJIMMEPHBIC MOJIOKKH. TIPOrpaMMbl

Krnerounsie mukpounmsl. [Ipumenenrne Ono4YnnoB
B OMOTEXHOJIOTUU Y MEUIIMHE.

OO6mwmit 00BEM CaMOCTOATEILHON PabOTHI IO AUCIUIUIMHE (Yac) — 32

N3 Hux o0bem caMocTosITeIbHON PadoThl ¢ MCMOJIb30BAHNEM JIEKTPOHHOIO 00y4eHus U

JUCTAHIIMOHHBIX 00pa30BaTeJIbHBIX TEXHOJIOTHIi (Yac) - 32




4.3 ConepixaHue y4eOHOT0o MaTepuaa
Conep:kanue pa3aesioB U TeM JUCHHUILUIHHBI

1. Beenenue.

OcHOBHBIE TPUHLHUIBI KIacCUPHUKAIUKM HAaHOOMOAHATUTHUYECKHX CHCTEM. bBHOCEHCOpHl H
Onounnbl. buoceHCOpPHI Ha OCHOBE JKMBOTHBIX W PpAcCTUTENBHBIX KJIETOK W TkaHed. OCHOBBI
OMO3TIEKTPOHUKH

2. OcHOBHbIE MEeTOAbI H NMPUHIMIBI KOHCTPYHPOBAHHUS OHOCEHCOPOB.

MeToabl KOHCTpYyHpOBaHH OMOCEHCOPOB, HOBOE MOKOJIEHHE OMOCEHCOPOB TS PEILICHHUS SKOJIOTHUECKUX
U MeOUIMHCKUX mpoOneM. I[IpuMeHeHne OHMOCEHCOPOB B OHMOTEXHOJOTHM, JKOJOTMH M MEIUIMHE.
MukpoOHBIe OMOCEHCOPHL.

3. ®u3uKO-XUMHYECKHEe OCHOBBI Kjaccupukanuu 0UOCEHCOPOB.

Haunbonee BaxkHble (UIUKO-XUMHUYECKHE METOIBI MPU HCCIECAOBAHUU ACUCTBHS OHMOCCHCOPOB.
OnTHueckre, SIIEKTPOXUMHYECKHE W ApPyrue TUIBl OMOCEHCOpOB. 3amadd, pernaemMeie npu
COYETaHNHU pa3IUYHBIX cXeM OmoceHCOpHOTO aHanm3a. OCHOBHBIE CHOCOOBI WMMOOWIH3AINH
OuomnpenaparoB B OuoceHcopax. [IpoMbllieHHOE MPUMEHEeHHEe O01MoceHCOPOB. OCHOBHBIE MTPEUMYINECTBA
WCTIONB30BaHMsI OMOCEHCOPOB TO CPAaBHEHUIO C TPATUIIMOHHBIMA (DH3HKO-XUMHYECKUMH METOJaMU
aHanm3a.

4. NoHcesleKTUBHbIE MEMOPAHBI.

Crpykrypa M CrnocoObl TOJIYYCHHS HOHOOOMEHHBIX MeMOpaH. CelleKTUBHOCTh MEMOpPaHHBIX

MIPOIIECCOB pazjeneHus. FlOHCeNeKTHBHBIE SH3UMHEBIE SIEKTPOIBL.
5. buojoruyeckue MHKPOYHMIIBI: CBOMCTBA, NPOM3BOACTBO W anaiau3. OCHOBBI TPOHM3BOACTBA
oenkoBbix u JJHK-unumnos. Bo3amoxHOCTH pa3zinuyHbIX TUNOB OnounnoB. CBOWMCTBA TelieBBIX OMOYHUIIOB.
Ceruarble U JTHHEHHBIC OHOTIONUMEpHBIE IOTOKKH. Kierounsie Mukpouwnsl. [IpuMeHerre OnoYnmoB B
OMOTEXHOIIOTUN 1 METUIIHHE.

4.3.1. TlepeuyeHb CEeMHHAPCKHX, MPAKTUYECKHUX 3aHATHH U J1a00PaTOPHBIX padoT

Ne Ne HanmenoBanue TpynoemMkocTb OueHounble | DopMupyembie
n/H | pasaeia CeMHUHAPOB, (uac.) cpeacTBa KOMIIeTEeHIH
H TeMBI NMPAKTHYECKHUX U Bcero N3 nux (MHAMKaATOPBI)*
JIa0OpPaTOPHBIX padoT | yacoB npaKTH4YecKas
NMOAr0TOBKA
1 2 3 4 5 6 7
1 |Temal OcHoBHble ~ mpuHUuns!l | 12.2 NGSE
KiaccuuKaIm OTBETHI Ha IK-3
HaHOOMOAHATUTHYECKHX BOTIPOCHI 11O HJIK nrc3a
CHCTEM. OCHOBBI TeME 5 MK nixcs2
6HOAIIEKTPOHUKH TIPaKTHICCKOH HJIK nxas
paboThI
Hanucanue
pedepara
2 | Tema2 OCHOBHBIE METOOBI U 13.2 VcTHbIE
MPUHIAIIBI OTBETHI HAa IK-3
KOHCTPYHPOBaHHUS BOTIPOCHI 110 HJIK 31
OHOCEHCOPOB. Teme 5 HJIK 132
MpaKTUYECKON HJIK k33
paboTsl
Hanucanue
pedepara
3 | Tema3 DU3NKO-XUMHUYECKHE 13.2 VerHbie MK-3
OCHOBBI  KJIacCU(HUKAIIUU OTBCTHI Ha HJIK k31
OHOCEHCOPOB. BOIPOCHI 10 HJIK 132
TEME HJIK nix33
MPaKTHUYECKOMN
paboTsl
Hanucanue
pedepara
4 | Tema 4 HoHcenekTUBHbBIE 10.2 VCTHBIC
MeMOpaHBI. OTBETHI HA MK-3
BOIIPOCHI 10 WK k31




TeMe UK k32
MPaKTHYECKOMN UK k33
paboThI
Hanmcanue
pedepata
5 | Temas Buonornueckue 12.2 VcTHBIE

MUKPOYHIBL:  CBOWCTBA, OTBETHI Ha K-3

[POM3BOJICTBO M AHAJIH3. BOTIPOCHI 11O HJIK k31
TeMe WK k32
MPaKTHYECKOMN HJIK k33
paboTHI
Hanucanue
pedepara

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX
CTYACHTAMH B PAMKaX caMocTosATebHOI padotsl (CPC)

Ha CaMOCTOATEC/IbHOEC H3YUYCHHE

Ne n/m Tema 3ananue dopMupyemas HAK
KOMIIeTeHIHsI
1 OcHOBHBIE OpUHIUNBL | I3yuyuTs  TEOpeTUYECKHi IK-3 MK-3
KJ1accu(uKanuu MaTepHal Imo BOIpocy. HJIK nxc3a
HAaHOOMOAHATMTHYCCKHX HJIK k3.2
CUCTEM. OcHOBBI MK ez
OHMODTIEKTPOHUKH
2 OcHoBHble MeToAbl U | M3yunTh  TeopeTHdeckuii IK-3 IK-3
TPUHIUIIE] Martepuai 1o BOIpocy. HJIK k31
KOHCTPYMPOBaHUsI HJIK nxc32
OMOCEHCOPOB. HJIK 133
DUBHKO-XUMHUYECKUE N3yunute  TEOpETHUYECKUIA IK-3 MK-3
3 OCHOBBI  KJIaCCHU(MKALMHU | MaTepHal 110 BOIPOCY. HJIK k31
OUOCEHCOPOB. HJIK k32
UK iz
NoHcenekTuBHBIE M3yunts  TeopeTHuecKHit IK-3 MK-3
4 MeMOpaHBI. Marepuai 1o BOIpocy. HJIK nxc3a
HJIK nx32
UK iz
Bbuonoruueckue M3yunts  TeopeTHueCcKHit IK-3 MK-3
5 MHUKpPOUUIIBI:  CBOMCTBA, | MaTepuall 110 BOIPOCY. NJIK nxc3a
TIPOM3BOJICTBO U AHATIH3. HJIK nxcs2
UK iz

4.4. Meroanueckue YKa3aHusi [0 OPraHU3alMU CAMOCTOATEJbHOW PadoThI
CTY/ICHTOB
CamocrodarenbHas paboTa CTYJEHTOB SIBJISETCS COCTABHOM 4acThl0 ydyeOHOro Iporecca H
UMeeT LeNbI0 3aKpelyieHue W YIiayOJieHHWe TIOJY4YEeHHBIX 3HAHMM M HAaBBIKOB, IOHCK U
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXe BBIOJIHEHWE Y4YeOHBIX 3aJaHul, MOJArOTOBKY K
MPEJCTOSIINM 3aHATUSAM, 3a4€TaM U DK3aMEHaM.

Hns

OpraHu3aIuu

CaMOCTOSITENILHOM ~ paboThI

10 AUCIHUIIIINHE

«buoceHcopel u

OMOAIEKTPOHUKAY» UCTIONIB3YIOTCA CIeAYIONHe (POPMBI CAMOCTOSITENEHON Y4eOHOM paboThI:
- PaboTa Ha KOHCIIEKTOM JIEKIHH.
- [TonOop, n3yuenue, aHaITN3 PEKOMEHIOBAaHHOMN JINTEPATYPHI.
- CamMoCTOSITENEHOE U3YUYEHHE OT/AEIBHBIX TeM, Maparpados, HE U3TOKEHHBIX B JIEKLIUU.
- IloaroroBka K NPAaKTHYECKOMY 3aHSITHIO COCTOUT B TEOPETHUUYECKOW MOATOTOBKE U

BBITIOJTHCHHUH MPAKTUYECKUX 3aaHui (pelieHue 3a1a4, OTBEThI Ha BOTPOCHI U T.1.).
- Hanmucanue pedeparos, moAroroBka JOKIJIAI0B.
- [ToaroTroBka K TECTUPOBAHHUIO.




- [ToaroroBka k 3ayery.

Iucomennvie pabomwi. JIns u3ydeHUs T€M, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
UCTIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIIBHYIO JINTEPATYPY, & TAKKE UCTOUYHUKH, HaliIeHHbIE TIPU
MOMOIIN MH(OPMALIMOHHO-CIIPABOYHBIX M TOUCKOBBIX CHCTEeM. J[Is 3akpersieHus Marepuana
pEKOMEH/yeTCsl JeNlaTh KpaTKHe KOHCHEKThl Mo TeMe. KadecTBO BBINMOJIHEHHOH pPabOTHI
OLICHUBAETCA B XOJ€ OOCYXIEHHUS IaHHBIX BOMPOCOB IMpPU IPOBEIECHUU KOJUIOKBHYMa IO
COOTBETCTBYIOIICH Teme (cM. 1. 4.3.1).

Pegepam — dopma nucbMeHHONH pabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSTh IpHU
OCBOCHHMH BAPHATHUBHBIX (MPO(HUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUS HAYUHBIX TPYAOB, JIUTEPATYpPhI [0 ONpEACTICHHON TeMe.
O0bem pedepara Moxker nocturath 15-20 cTp.; BpeMs, OTBOJUMOE HA €ro MOATOTOBKY — OT 2
Hexenb 1o Mecsauna. IloaroroBka pedepara moapasymMeBaeT CaMOCTOSITENIbHOE H3yueHUeE
CTYJACHTOM HECKOJIbKMX JINTEPAaTypPHBIX HCTOYHHKOB (y4yeOHMKOB, MOHOTrpaduii, Hay4HBIX
cTaTei U T.A.) TO ONpeAenEéHHOM TeMe, He paccMaTpuBaeMoill MOAPOOHO Ha JIEKIIUH,
CHCTEMaTH3aIMI0 MaTepuaia U KpaTkoe ero usjoxenue. Llens Hanucanus pedepara — npuBuTHE
CTYJCHTY HaBBIKOB KPAaTKOTO U JJAKOHUYHOTO MPECTABICHUs COOpAHHBIX MaTepuaioB U (PaKkTOB
B COOTBETCTBHH C TPEOOBAHUSAMH, IPEABABISEMBIMI K HAYyYHBIM OTYETaM, 0030paM U CTAThSIM.

CamoctosTenbHast paboTa CTy/IeHTa IPeIyCMaTPUBAET COBEPIICHCTBOBAHNE HABBIKOB
camMoo0pa3oBaTeNbHOW pabOThl KaK OCHOBHOTO TYTH TMOBBIIICHUS YpPOBHS 0Opa3oBaHUS:
yriayOieHue W paclIiupeHue 3HaHuW 1o TmpenMery. Huke mpeacTtaBieHbl BapUaHTHI
CaMOCTOSITENTbHOW Pa0OTHI CTYACHTOB!

1. U3ydeHHe yueOHOTO MaTepuaa, IpeayCMOTPEHHOTo paboueii mporpaMMoi, HO He
HU3JI0OKECHHOTI'O B JICKIIUAX,

2. MOJITOTOBKA K YCTHOMY OIPOCY Ha PAaKTUYECKUX 3aHSTHUSX;

3. MOJATrOTOBKA K TEKYHIMM KOHTPOJBHBIM MEPOIPHATUSM (KOHTPOJIBbHBIE PabOTHI,
TECTHUPOBAHUIO U 3aYETY);

4, Harnucanue pedepaTos.

Pexomenoayuu no noocomoske pegpepama

['myOoKOMy YCBOEHMIO CTY[EHTaMM Marepuaja Kypca, C HUCIOJIb30BAHUEM TEOPETHUYECKUX
U TIPAKTUYECKUX UCTOUHUKOB. Pedepar nmo3Bomnser Hanbosee MOIHO U MOAPOOHO OCBETUTH
TEMYy HCCJIEJOBaHMs, MPOAHAIM3UPOBAaTh CyTh BONpPOCAa M BBICKA3aTh CBOE OTHOIICHHE K
OTHCHIBAEMOU TIpodIIeMe.

Pedepar nomxen BKIIOYaTh CIEQYIOIIME pa3feiibl: BBEACHUE, TJ€ YKa3bIBAlOTCS IENU U
3aaud paboThl; OCHOBHAs YacTh, TJE€ NAeTCS aHAINU3 JUTEPaTyphl, pacKpbIBaeTCs ‘‘UCTOPUS
BOIpOCca”, W3JAraroTCs OCHOBHBIE TOJIOKEHHS TIOCTABICHHOM MpPOOJIEMBI; 3aKIIOUYECHHE, TIIe
MPUBOAATCS OLIEHKH TMPOAETaHHOW paboOThl, MaeTcs aHalIW3 pPEIIeHUs TOCTAaBIECHHBIX BO
BBeJleHNH 3amad. OOs3arenbHBI  NYyHKT pedepara - OubOnuorpaduyeckuil  CIUCOK
WCTIOJb30BAaHHOM JIUTEPATYPHI.

O6bem pedepara HE MODKEH MPEBBINIATh 25 CTPAHUI] MEYATHOTO TEKCTa. TeKcT paboThl
JOJDKeH ObITh HaOpaH Ha kommbiotepe mpudpTom Times New Roman pasmepom 14 nt (mpu
UCIIOJIBb30BaHUM TEKCTOBOro Impoueccopa Microsoft Word). [lpudt, wucnonb3yemsiii B
WTIOCTPAaTUBHOM Matepuale (TaOmuilel, TpaduKu, AMArpaMMbl U T.I1.), IPU HEOOXOAMMOCTHU
MOXET OBITh MeHbIIE, HO HEe MeHee 10 nT. MeXCTpOoUuHBIi HHTEpPBaJI B OCHOBHOM TEKCTE (KpoMe
WITIOCTPAaTUBHOTO MaTepuana) - MOJYTOpHbIH, (opmarupoBanue mo mupune. [Ipu Habope
TEKCTa CJIeIyeT COOMIONATh CIEAYIOIMNE pa3MepPhI MOJIEH CTpaHUIIbl: JieBoe 1mose -30 MM; TIpaBoe
nosie -10 mM; BepxHee none - 20 MM; HIbKHee nose- 20 M.

Pedepar, odopmiieHHBINT B COOTBETCTBUU C TPEOOBAHMSIMHU, MOANMKUCHIBACTCS CTYICHTOM U
chHaeTcs TpemnojaBareiio0 JUuis TPOBEPKHM B YCTAHOBJICHHBIE CPOKH. Pedepar, mmeromuit
3aMeuaHus OTHaeTCs A JOPAOOTKU U CTYNEHT (Ka) 00s3aHbl B HA/IJICKAIIMN CPOK  YCTPAHUTH
3aMe4aHus U cAaTh pedepar Ha MOBTOPHYIO IPOBEPKY.

st ycTHOTO IOKJIaia CTYJIEHT JOJKEH MOATOTOBUTh TECTOBBIM Marepuai Ha 7-10 MUHYT,
YTO COCTaBISIET MPUMEPHO YEThIPE CTPAHMIIBI MAIIMHOMHCHOTO TEKCTa M HEOOXOTUMBIN



JIeMOHCTpAIlMOHHBIN (HAMSAHBIN) MaTepualia B BUAE TaOMUI], cXeM, rpaduKoB, IUarpamm,
¢dororpacduii.  Hamisaguelii Marepuan, MNpencTaBIseMbId CTYIEHTOM JJs apryMEHTaluu
OCHOBHBIX TIOJIOKECHUN pabOTHI, JODKEH 0053aTeIbHO HWMETh 3arojoBOK, IMOSICHEHHS, €CIH
TpeOyIOTCsl, K YCIOBHBIM 0003HaueHUsM. He pekoMeHayeTcs B KauecTBE HAIVISIHBIX MOCOOMIA
UCTIONB30BaTh OONbIIME, TeperpykeHHble nuppamMu TaONMMIB, a Tak e  MaTepual,
0(OpMIICHHBIH B BU/I€ CIUIOLIHOIO TEKCTA, MEJIKHE AMarpaMMbl, pUCYHKH U T.II.

Marepuan 1okiiaga peKOMEHAYeTCsl U3j1ararh B CIEIYIOIIEH MOCIeI0BaTeIbHOCTH:

1. HaumeHoBanue pedepara, akTyallbHOCTb TEMbI

2. llenmu u 3agaun

3. Kparkoe u3noxxeHue pelieHrs NOCTaBIeHHbIX LEeNH U 3a/1a4

4. BuiBOObI

B xone BbICTymJIEHMsSI CTYOEHT JAOJDKEH CBOOOAHO BIAJAETh TEKCTOM JIOKIaga H
UCIIOJIb30BaTh HAIVISIIHBIE MaTrepHaiibl (TaOiMIbI, CXeMbl, IuarpaMmbl U ap.). [lo oxoHUaHUH
BBICTYIUICHUSI CIIyLIATENIH, IPUCYTCTBYIOIIME HA 3allMTe, 3aJal0T BOIPOCH! CTYACHTY IO TeMe
nokiaaa. Ha Bce mocraBieHHBIE BOIIPOCHI CTYCHT JOJDKEH JaTh HCYEPIBIBAIOIINE OTBETHI.

IIpu onenke pecdepara, YCTHOrO COOOLICHHS YUUTBIBACTCS, COJEp)KaHHE, YMEHHUE
JOTMYHO  W3JIaraTh CBOW IIPEICTABICHHS, BECTH APTyMEHTHPOBAHHYIO JTUCKYCCHIO, YETKO
oTBeuaTb Ha BONpochbl. CBOEBpEMEHHOE M KaueCTBEHHOE BBINOJIHEHUE pedepara BO3MOKHO
JWIIG TIPU TJIAHOMEPHOW CaMOCTOSITEIBHON padoTe M MOCEHMICHWH KOHCYJbTAIHi, paclucaHue
KOTOPBIX COIJIACOBBIBAETCS CO CTYACHTaMH.

Cooepotcanue u hopma omuema no npakmuyeckou pabome

Otuer no npakTu4yeckoil paboTe MOJKEH BKIIOYATh CIEIYIOIINE Pa3elibl:

1. HazBanue paboTsl

2. lenb 1 3a1a4nt pabOTHI

3. MeTtozp! uccienoBaHus

B nanHOM pasziene NpUBOJATCS NEpevYeHb HCHOJIb30BAHHBIX B paboTe peakTHBOB,
npubOpoB, 000pYIOBaHHS M MaTEpPHAJiOB; OIMCAHWE METOJIWK, JUTEPaTypHbIE HCTOYHUKHU
metoauk. He cinenyer BKiIto4aTe MaTepuabl, HE UCIIOJIb30BaHHbIE B paboTe.

4. OOcyxeHe pe3ysbTaToB

B nanHOM pa3nene npuBOAATCS OCOOCHHOCTH MPOBEACHHMS paboThl, B TOM YHUCIIE
OTKJIOHEHUSI OT OOUICTIPHHATBIX METOAMK, OOYCIIOBIIEHHBIE OMMOKaMH B MOCTAaHOBKE,
HOTPEIIHOCTAMU  TMPU  MPHUTOTOBJIEHUH  PAcCTBOPOB, pPEAKTUBOB M T.[., IPHUBOAITCA
KanuOpoBouHbIe rpaduku U pacdersl. JlaeTcs ommcaHue M 00CYXIAEHUE Pe3yIbTaTOB PaOOTHI,
JlaTa IpOBEIEHHOTO UCCIIeI0BaHMUS.

5. BeiBosiBI

Kpurepuu ouenuBanus pedepara:

- O1eHKa «OTJIMYHOY» BBICTABIISIETCS B TOM CIIydae, €Clid B pedepaTe MOITHOCTHIO PAaCKPhITa
TeMa, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHHME BOMPOCA, MaTepuan M3J0XKEeH JIOTWYHO,
MOCJIEIOBATENIbHO, TpUBENEeHO HEe MeHee 10 JMTepaTypHBIX HMCTOYHHKOB (CpEIH KOTOPBIX
npeoOiagaer Jureparypa 3a mocienHue S5 jer), pedepar odopmIeH B COOTBETCTBHUH C
TEXHUYECKUMHU TPEOOBAHHUSIMH, TIPEABSIBISIEMBIMH K TAKOTO pojia paboTam.

- O1ieHKa «XOpOLIO» - TeMa PACKPBITA, MPUBEACHO JI0CTATOYHOE KOJIMYECTBO MaTepuania, HO
OpA ITOM MaTepuan B HENOCTaTOYHOW CTENEHH IPOaHATM3UPOBAaH aBTOPOM, odopmIieHHe
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBAHUSM.

- O1eHKa «yIOBJIETBOPUTEIHLHO» - TEMa PACKPBITA MIOBEPXHOCTHO, MAaTepHAI MPUBEIEH KaK
npocTass KOHCTaTanus (akToB, HE NPOAHAIM3UPOBAH, B OGOPMIIEHMH HMEIOTCS TEXHUYECKHE
HEJIOCTATKH, CIIMCOK JIUTEPATYPHI COEPIKUT MEHEE 5 HCTOUHUKOB.

- OLeHKa «HEYyJIOBIIETBOPUTEIHHO» - T€Ma HE PAacKpbITa, CKYJIHBIH 00BEM INPHUBEIECHHBIX
MaTepuasoB.

Yemuwuii 0oknao — sto coobiienue B reuenue 10-15 MuH, B KOTOPOM CTYACHT B JAKOHUYHON
dbopMe ToJKEH M3JI0KUTh MaTeprall TI0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsICh CIEIYIOIIETo
IUIaHA: BBEJACHUE, OCHOBHAs YacTh, 3aKO4YeHHe. J[OKiiaj COmpoBOXIAeTCS Ipe3eHTalUeH,



OTpa)karollel OCHOBHBIE IMOJOKEHUSA MO COOTBETCTBYIOLIEH TEME, BKIIOYAKOLIEH HAarJIsAJIHbIC
MaTepuaibl (cxembl, Tabmuupl, ¢oro u T.4.). [lo OKkOHUaHMM JOKJIaga CTYAEHTY 3aJar0T
BOIIPOCHI, KaK IIpernojiaBateiib, TaK M CTYJAEHTbI, Ha KOTOpbIC JOKJIATYUK JIOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO JOKJIAJA:

- OueHka «oTauyHO». B [OKIIage NOJHOCTBIO pacKpbiTa TEMa, IPOAHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHME BOMNPOCA; CTYACHT CBOOOJHO BIAJCET MaTepUalioM, H3Jaraer ero
JIOTUYHO, TIOCJEI0BATEIbHO, JIAKOHUYHO, COONIOAAasi OCHOBHBIC IpaBWJIa KYJIbTYpPhl PpEUH.
Jloxiyiai conpoBOXKIAETCS MPE3CHTALMEN, KOTOpPasi OTPAXaeT OCHOBHBIE IMOJIOXKEHUSA JOKIaza,
Mpe3eHTAlMsI COCTaBJIEHA IPAMOTHO € COOJIIOICHHEM OOHIMX TpeOOBaHMM, MPaBUI MIPUPTOBOTO
oopMIIeHHS, TOJa4M TpadUIecKoro MaTepuaia, UMEITCS CCHUIKM Ha TMPUBEACHHBIE (OTO,
PUCYHKH, CXEMBbI U T.J., IPUBOJUTCS CIIUCOK MCIOJB30BaHHOM JuTeparyphl. [Ipu obcyxnenun
JIOKJIaJla CTYAEHT JaeT MCYEPIbIBAIOIINE, ApPryMEHTHUPOBAHHBIEC, KOPPEKTHBIE OTBETHl Ha
BOITPOCHI.

- OueHka «xopoio». TeMa packpbiTa, IPUBEICHO TOCTATOYHOE KOJIMYECTBO MaTepuasa, HO
IIpU 3TOM MaTepuall B HEJOCTATOYHOM CTENEHM MpoaHaIM3upoBaH aBTOpoM. lIpeseHTanus He B
MIOJTHOW CTETICHH COOTBETCTBYET OOIMM TpeOoBaHusM. OTBETHI CTYACHTAa HE Ha BCE BOIPOCHI
SBJISIFOTCS UCUEPIIBIBAIOIIUMU U apTyMEHTUPOBAHHBIMH.

- OueHka «yJIOBIETBOPHUTEIbHO». TeMa packpbiTa HE IOJHO, MaTepuall MPUBEACH Kak
npocTtas KoHcCTaTanusi (akToB, HE MPOAHAIU3HPOBAH, CTYACHT MOKAa3bIBA€T MOBEPXHOCTHHIE
3HaHUS. [Ipe3eHTanusi YacTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBanusm. [lpu
00CYXXJIEHUH [OKJIaJa CTYACHT HE BCEerja JaeT MpaBUiIbHbIC, HCYEPIBIBAIOIINE OTBETHl Ha
3a71aBA€MbI€ BOIIPOCHL.

- OleHKa «HEYJIOBIETBOPUTEIBHO». TeMa JOoKiaja He pacKpbiTa, CKYIHBIH 00beM
MIPUBEJICHHBIX MAaTEpUAJIOB; MPE3CHTAIMs OTCYTCTBYET. [Ipu 00CyX)aeHUU JOKIana CTYJAEHT He
JTA€T OTBETHI UM OHU HE COOTBETCTBYIOT 33a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TEMATHKA KYPCOBBIX PadoT (IPOEKTOB): HE MPEAyCMOTPEHb! YUeOHBIM
IUTAHOM.

V. YAEBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CHUTIIMHBI

a) OCHOBHas JINTepaTypa:

1. Bbanuka ®.-I'. Xumudeckre n GMOJIOTHUYECKUE CEHCOPHI: OCHOBBI U NTpuMeHeHus [ TekcT] :
HayuHoe u3nanue / @. -I'. banuka ; nep. ¢ anrn. M. M. Jlazep ; pea. B. A. Illyb6apes. - M.
: Texaocdepa, 2014. - 879 c. - ISBN 978-594836-380-6 (2 7x3.)

2. Hano6uorexnonmoruu [Tekct] : mpaktukym / pen. A. b. Pybun. - M. : Bbunom.
Jlabopatopus 3nanuii, 2012. - 384 c. - ISBN 978-5-9963-0627-5 (17 5k3.)

0) TOTIOTHUTEIBHAS JTUTEPATYPA

1. Bgenenue B HaHoTexHojoruio [Tekct] / B. M. Mapronun [u ap.]. - CII6. : Jlans, 2012. -
457 c. - ISBN 978-5-8114-1318-8 (1 ok3.)

2. HanobOuotexHnonorust Ouomumernyeckux memOpan [Tekct] : mep. ¢ anrm. / pea. M.
Jonansa. - M. : Haya. mup, 2012. - 210 c. - ISBN 978-5-91522-230-3 (1 3k3.)

3. Pamcnmen [Ix. ®u3MKO-TEXHMYECKHE OCHOBHI OMOHAHOTEXHOJOTHH M HAHOWHAYCTPUU
[Tekcr] : yueb6. mocobme / k. Pamcmen ; mep. ¢ amri JI. H. Komomckoro. -
Honronpyansiit : Uatemnekt, 2013. - 335 ¢. - ISBN 978-5-91559-139-3 (1 3k3.)

4., ®oToHMKAa OMOMHHEPATBHBIX U OMOMHUMETHYECKUX CTPYKTYp W MarepuanoB [Tekcr] :
HayuyHoe uzznanue / FO. H. Kynpuun [u np.]. - M. : @uszmatiut, 2011. - 223 c. - ISBN
978-5-9221-1313-7 (1 3k3.)



5. Iao I'. HanocTpykTypsl u HanoMaTepuansl. CuHTE3, cBOiicTBa U npuMeHeHue [Tekcr] :
HaygHoe u3aanue / [lao I'owkyH, U. Ban ; nep. ¢ anrn.: A. U. Edumosa, C. U. Kaprosa ;
MI'Y um. M. B. JlomonocoBa, Hayu.-o0p. mieHTp mo HaHOoTexHOJorusM. - M. : Hayu.
mup, 2012. - 515 c. - ISBN 978-5-91522-224-2 (1 3k3.)

6. Oxyn I'. HanobuoTtexHonorus: HeoOBbsATHBIE MEPCIEKTUBI pa3BuTus [TekcT]| : Hay4yHOE
n3nanue / I'. Oxyx ; mep. ¢ aara. A. E. ConoBuenko ; pexn. H. JI. Kistuko ; MockoBckuit
roc. yH-T uM. M. B. JlomonocoBa, Hay4.-00pa30B. IIEHTp 10 HAHOTEXHOJIOTHUSM. - M. :
Hay4. mup, 2011. - 149 c. - ISBN 978-5-91522-227-3 (1 3k3.)

B) MMpOrpaMMHOE 00ECIIeYCHHE

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Jorosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mis 6usneca - Cranmaptaeiid Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JIunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep Jlnuensun Microsoft 41059241.

Office 365 mpodeccuonanbHblil wIt0c i yuamuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

r) 0a3bl JaHHBIX, HHOOPMAITMOHHO-CIIPABOYHBIE U MOMCKOBBIE CUCTEMBI

http://www.protein.bio.msu.ru/biokhimiya/index.htm - WuTepHer Bepcus
MEXIYHAPOJAHOTO JKypHaJIa IO OWOXUMHH ¥ OHOXMMHUYECKUM aCIEKTaM MOJICKYJISIPHOU
Ouonoruv, OHOOPTaHMYEMCKON XUMHH, MHUKPOOHOJIOTHH, WMMYHOJOTHH, (U3HOIOTHH U
OunomMeMIIMHCKUX ucccinenoBanuii. Ctateu B pdf-opmare.
1. http://tusearch.blogspot.com - ITowck 3MeKTPOHHBIX KHUT, MyOauKaluii, 3aKkoHoB, [OCTor
Ha caiiTax Hay4HBIX 3JIEKTPOHHBIX OMOIMoTeK. B monckoBuke oToOpaHbl gyyiine OMOINOTEKH, B
OOJBIIMHCTBE KOTOPBIX MOXKHO CKadaTh MaTepuanbl B MOTHOM oObeme 0e3 perucrpanuu. B
CITUCOK BKJTFOUCHBI OMOTMOTEKN WHOCTPAHHBIX YHUBEPCUTETOB M HAYYHBIX OpTaHU3aIUi.
2. http://elibrary.ru/defaultx.asp - Hayunas oaekTpoHHas OuONIHMOTEKa, KPYMHEHIIWH
poccuiickuii MH()OPMAIMOHHBIA TOpTal B O0JacTH HAyKH, TEXHOJOTHUU, MEAUIUHBI U
o0Opa3oBaHus, colepKaluii pedepaTsl U MOIHBIE TEKCTHI Oonee 12 MIIH HAy4YHBIX CTaTed U
myOTUKaIuii.
3. http://6years.ru/index.php - mopTan OecruiaTHOW MEAMIMHCKOW HH(GOPMAIIMH, COJICPKHT
0oJbIIOE KOJMUYECTBO KHUT, Y4YeOHbIX T0ocoOMi OHOXuUMHUecKOM U  Onodu3nueckoin
HATPaBIEHHOCTH.
4. http://molbiol.ru/protocol/ - onmcanue Oo0MBHIOrO KONMHYECTBA (UBHKO-XUMHYECKUX U
MOJIEKYJISIPHO-TEHETHUECKHUX METOJIOB.
5.  http://www.uspto.gov/ - mpocmotp matentoB Ha United States Patents and Trademark office.
6. http://www.molecularcloning.com/ - mpotokonsl MetozoB A Laboratory Manual. Joseph
Sambrook and David W. Russell.
7. http://www.protocol-online.org/ - CaliT COIEPKUT XOpOIIO CTPYKTYPUPOBAHHYIO
KOJUIEKIIMIO CCBIJIOK Ha MPOTOKOJIBI METO/IOB (B OCHOBHOM, Pa3JIMYHBIX Jlaboparopuii). Umeercs
TeMaTH4ecKuii popym.
8. http://www.donnu.edu.ua/chem/student/methodic/phys_methods/ - kuwura A.H. Illenapuka
«MHCTpyMEHTaIbHBIE METOIBI UCCIICIOBAHMS B OMOXUMUI)



http://www.protein.bio.msu.ru/biokhimiya/index.htm
http://tusearch.blogspot.com/
http://elibrary.ru/defaultx.asp
http://6years.ru/index.php
http://molbiol.ru/protocol/
http://www.uspto.gov/
http://www.molecularcloning.com/
http://www.protocol-online.org/
http://www.donnu.edu.ua/chem/student/methodic/phys_methods/

9. DOBC «M3narensctBo Jlaub». Axpec pocryma http://e.lanbook.com/
10. BBC «PykonT».. Aapec mocryma http://rucont.ru/

11. BBC «Aiibyke». Anpec nocryna http://ibooks.ru

12. BBC «Opaiit». Anpec goctyna: http://biblio-online.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBbI
6.1. YueOHO-1a00paTOpHOE 000pPyI0BaHHE:

MarepuanbHO-TEXHHUECKOE obecrieueHue JVCIUTUTHHBI «buocencopsr u
OHOAJIEKTPOHNKA» Oa3upyeTcs Ha CIEAYIOUUX pecypcax:

Ayoumopus 0151 nposedenust 3aHAmuil 1eKYUOHHO20 Mund

Aynutopus obopyaoBaHa: cneyuanusuposanroli (yaeOHoON) mebenvio Ha 12 OCaIOUHBIX
MECT;

Ob6opynoBana mexnuueckumu cpeocmsamu ooyuenus: Ipoekrop Epson EB-X03, Dxpan
ScreenMedia, Jlocka ayauTopHast MenoBasi, MarHuTHas1, Jlabopatopusi OpraHMYECKO XUMHU -
[lIkxad BeITsDKHONH AD-221"- 2 miT., Xumudeckuit mkad (cremiax) -1 mr., JlabopaTopHbIil cToM
C BBIKATHBIMU TyMOamu — 5 mT., XOJOAMWIBHUK «MUHCK» - 210T., AmNmapar Ui BEpTHKAILHOTO
anekTpodopesa — 1 wr., Bakyymusiit ucnapurens PBO-64 — 1 wr., Boasmerp BY-15 — 1 mit.,
Hesunterpatop Y-20 — 1 mwr., U3MepuTenb MOHHBIX CONMPOTUBJICHHUNA (MMIleqaHca) - 1 mrT.,
Hctounuk mnutanus ans snekrpodopesa "Onbd” — 1 mr.,, Ocuumiorpad yHHBEpcaabHBIN
neyxiydeBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mrt., Hentpudyra K-24 — 1 mr., Leatpudyra
MIIB-310 — I mt. Hoyroyk Lenovo G580 — 1 wt. cinyxamumu — JUlst IpeJcTaBieHus y4eOHoH
uHpOpManuu OONBIION ayJUTOPUH MO TUCHHUIUTHHE «BHOCEHCOPHI 1 OMO3JIEKTPOHUKAY. YUeOHO-
HA2NAOHLIMU NOCOOUAMU, OOECTICUNBAIOIIMMU TEMaTHYECKHE WLIIOCTPALMKU 10 TUCIUILINHE
«broceHcophl 1 OMOATIEKTPOHHKAY: TPE3CHTAIMH B KOJMYECTBE 4 IIT.

Ayoumopus 015 nposedenuss 3aHAmuil RPAKMUYecKo2o muna

Aynautopust o0opyaoBaHa: cneyuanusuposanrol (yaeOHoON) mebenvio Ha 12 MOCaTIOUHBIX
MmecT; O60opynoBaHa TEXHUYECKUMU cpedcmeamu ooyuenus: IIpoekrop Epson EB-X03, Dkpan
ScreenMedia, Jlocka aynuropHas MenoBas, MarHuTHasi, Jlaboparopust opraHu4ecKod XUMHUH -
Ika¢ BeITsKHOW AD-221"- 2 miT., XuMmundeckuii mxkad (cremnax) -1 wr., JlabopaTopHslii cron
C BBIKATHBIMH TyMOamu — 5 mT., XOJOAMIBHUK «MUHCK» - 210T., AMmapar Ui BEpTHKAIEHOTO
anektpodopesa — 1 mr., Bakyymusiii ucnapurens PBO-64 — 1 mr., Borsmerp BY-15 — 1 .,
Hesunrerpatop Y/-20 — 1 mT., I3MepuTens MOHHBIX CONPOTUBICHUH (MMIieganca) - 1 mr.,
Wcrounuk nutaHus Ans snektpodopesa "Onbd" — 1 mr.,, Ocumiiorpad yHUBeEpcalbHBINA
neyxiydeBoit C-55 — 1 mr., Tepmocrar TC-80 — 1 mrt., Hentpudyra K-24 — 1 mr., Lleatpudyra
MIIB-310 — 1 wmr. ciayXamuMmu sl OpeicTaBieHus ydeOHoW wuHpopmanuu O0ibLIoi
ayJUTOPUH TIO AUCIUTUTHHE « BHOCEHCOPHI i OMOAIEKTPOHUKA.

Komnvromepnouii  xknacc (yuebnas ayoumopusi) 01 2pynnosvix U UHOUBUOVALLHBIX
KOHCYTbMAayull, meKywe2o KOHMpOAs U HPOMEI’CYMOUYHOU ammecmayuy, Opeanu3ayuu
camocmosamenvHotl pabomoi

Aynutopus oOopynoBaHa: CHEUMATU3UPOBaHHON (yueOHOH) wmeOenbto Ha 20
MOCAJI0UYHBIX MECT, JOCKOM MeJIOBOI;000py/l0BaHa TEXHUYECKMMHU CpEACTBAaMH OOydeHUS:
Cucremusiii 610k PentiumG850, Mounutop BenQ G252HDA-1 mt.; Cuctemnslii 6ok Athlon
2 X2 250, Monutop BenQ G252HDA — 8 mir.; Cuctemusiii 610k PentiumD 3.0GHz, Monutop
Samsung 740N — 3 mr.; Mono6sok IRU T2105P — 2 mr.; Cucremusiii 610k Pentium G3250,
Monwutop BenQG955 — 1 mir.; Cucremusrii 6mok Pentium G3250, Monutop BenQ GL2250 — 1
wt.; Cucremuslii 610k Pentium G3250, Monutop Samsung T200 HD — 1 mir.; Cuctemusliit
6ok Pentium G3250, Monutop Samsung T190N — 1 mrt.; Cucremusiit 610k Pentium G3250,
Monutop Samsung 740N — 1 mr.; Ilpoektrop BenQ MXS503; skxpan ScreenVtdiaEcot.C
HEOTPAaHMYEHHBIM JOCTYIIOM K ceTu MHTepHeT u obecredyeHHueM JO0CTyla B DJICKTPOHHYIO
nH(}pOpMaAITMOHHO-00Pa30BATENBHYIO CPEly OPraHU3aIINH.

Jlabopamopus buoxumuu u OuomexHoaro2uu


http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://biblio-online.ru/

Xpomarorpad KHUIKOCTHBI MHUKPOKOJIOHOUHBIH "Munuxpom-6"; Hanoporomerp Pearl -
lmt; ®epmentep Minifors Speco OakTepuanbHBINA- 1T, CIyXallUMHA I TPEICTABICHUS
yueOHoI nH(pOpMALIUY TIO0 JUCIUILTHHE «BHOCEHCOPBI U OMOAIEKTPOHHUKA

6.2. IlporpammHoe obecnieyeHue:

e DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access
2016 32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) -
Microsoft Imagine). JTorosop Ne03-016-14 ot 30.10.2014r.

e Kaspersky Endpoint Security nns Ouzneca - Cranmaprtabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT
oT 23H0s16ps 20161 JIu. Ne1B08161103014721370444.

e Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

e Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIuniensuu Microsoft 41059241.

e Office 365 npodeccronanbHbIi TWIIOC I yyamuxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texunyeckue 1 3JIeKTPOHHbIE CPeICTBA:
e [lpeseHTanuu no OTAEIbHBIM TEMaM Kypca;
e Cucrema 3JIEKTPOHHOIO TECTHPOBaHUS Ha 6a3e oOpa3oBaTenbHOro moprajia Educa

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Jlist 0CBOEHUS TUCHUILUTMHBI «BHOCEHCOpBI M OMOAIEKTPOHUKAY MPUMEHSIOTCS CIIeIyIOIne
00pa3zoBaTeNbHbIC TEXHOIOTHUH:

- Ungopmayuonnas nexyus. Jlekuuss — 3TO  CKaToe HU3JIOKEHHE OCHOBHBIX HAy4YHBIX
(dakToB, YTO sBIAETCS 0a30W IS aHAU3a PACCYXKIEHUM, OILIEHOK.

- Jlexyusa-euzyanuzayus. YUUT CTYJEHTOB IpPeoOpa3oBbIBaTh YCTHYI0 M HHCbMEHHYIO
nH(pOpMaLKIO B BU3yalbHYI0 (GOopMy, 4TO (POPMHUPYET Yy HUX MPO(PecCHOHATIbEHOE MBILIUIEHHE 3a
CUeT CHCTeMaTH3allMM M BBbIJEJEHUS HaubOoyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHusi oOyuyeHHMs. 3ajaya IpenojaBaTeliss HCIOIb30BaTh Takue (OpPMbI HarIsAHOCTH,
KOTOpPbIE Ha TOJIBKO JIOMOJHSIOT CIIOBECHYIO MH(OPMAIMIO, HO U CaMU SBJISIOTCS HOCHUTEISIMU
uH(popMaluu (CXeMbl, PUCYHKH, CIAWJBI-PE3CHTAMU, U T.I.). DTOT BHUJA JIEKUUU JIydlle
BCEr0 MCIIOJIb30BaTh Ha 3Talle BBEACHMS CTYJCHTOB B HOBBIM pasziell, TEMy IJUCLUIUINHBI.

- [Ipobnemnas nexyus. B otnuune oT coiepxaHus MHOOPMAIIMOHHOM JEKINH, KOTOpOe
IpeJUlaraeTcsi MNpenojaBaTelieM B BHJAE H3BECTHOIO, MOAJIEXKAILIErO JHIIb 3alIOMUHAHHUIO
MaTepuaia, Ha TNpoOJEeMHOM JEeKUMHM HOBOE 3HAHUE BBOJUTCA KaK HEWU3BECTHOE IS
oOyuaromuxcs. [IpoGnemHast Jekuus Ha4MHAETCSI C BONPOCOB, C TOCTAHOBKU IPOOJIEMBI,
KOTOPYIO B XOJI€ M3JIOKEHHsS MaTepuaia HEOoOXOJUMO peluTh. JIeKuus CTpOUTCS TakuM
00pa3oM, 4TO MO3HAHUS OOYyYaloIIerocs MPUOIMKAIOTCS K IMOMCKOBOW, MCCIEI0BATENbCKON
JESTEIbHOCTH. 3/1€Ch YUaCTBYIOT MbIIUIEHHE OOYYaloUIerocss M €ro JUYHOCTHOE OTHOIIEHHE
K yCBaUBa€MOMY MaTepHaiy.

- Jlexyusa-6eceoa. Ilpeamonaraet HETOCPE/ICTBEHHBI KOHTAKT TMPEMOJaBaTeNsl C
aynutopueit. [lpenmyriecTBo JeKuu-0eceibl COCTOUT B TOM, YTO OHA IO3BOJISET NMPHUBJIEKAThH
BHHUMaHUE CTYJCHTOB K HanboJjiee BaXKHBIM BOIIPOCAM TEMBI, ONpPEAENATh COJAEPKAHUE U TEMII
U3JI0KEHUs1 Y4eOHOro MarepHasa ¢ y4eToM OCOOCHHOCTEN CTY/IEHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE I10J] PYKOBOJICTBOM MpENoaBaTes
B y4eOHOH ayIuMTOpHH, HANpaBICHHOE Ha YIriyOJeHHWE HAay4YHO-TEOPETHUECKUX 3HAHUM U
OBJIQJICHUE OIPEJCIICHHBIMU METO/JaMHU CaMOCTOSITENIbHOW paboThl, KOTOpoe (GOopMHpYET
npaktudeckue ymeHus. OmHoi U3 GopM NpPaKTUUYECKUX 3aHATHI B By3€ SIBIISETCS CEMUHAp.



- Cemunap-uccnedoganue. TeXHONOTUSI TPOBEACHUS TaKOTO CEMHHApa MOXET OBITh
pa3InYHON, B 3aBUCHMOCTH OT TOTO, KakOil METOJ 3aJ0EeH B €ro OCHOBY. B pamkax
JUCHUTUTMHBL «JKOJIOTUST MUKPOOPTaHW3MOB)» IPOBOAMTCS CEMHUHAp C TOATOTOBKOW U
3aciIylIMBaHUEM pedepaToB IO aKTyallbHBIM Mpo0iieMaM TEOpHH H  TPAKTHKH U
MOCJEAYIONUM UX 00CYKICHUEM.

- Konnoxeuymsl — BUIl y4€OHOTO 3aHSTHS, IPOBOJUMOTO C IEJIBI0 IPOBEPKU M OLICHUBAHHS
3HaHu#M ydammxcs. KoIIoKBHYM MOXXET NpOBOAUTHCA B (opMe HHAMBHIyalTbHOH Oecelb
npernoiaBaTelsi Co CTYACHTOM MM KaK MacCOBBIA ompoc. B Xxome rpynmoBoro oOCyxaeHUs
CTYACHTBI y4yaTcs BBICKAa3bIBaTh CBOIO TOYKY 3PEHHUS MO ONPEACICHHOMY BOIPOCY, 3aIlUIIATh
CBOC MHEHHE, TPUMEHSISI 3HAHUS, MOJIyYCHHbBIE Ha 3aHATHAX 110 IpeaMeTy. B Xxo/1e KookBruyma
TaKXKe NPOBEpsAIOTCS pedeparbl, Apyrue NHCbMEHHBbIE pabOThl CTYICHTOB, MPOBOJUTCS
3aCITyIIMBaHUE JTOKIIAIOB.

- CamocmosamenvHnas paboma cmyoenmos (cm. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJIOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHH, PEaTn3yeMble
B OCHOBHOM C IPHUMEHEHHEM MH(OPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHUM
JUCIUATUTMHBI « DKOJIOTHSI MUKPOOPTaHU3MOBY UCIOIB3YIOTCS CIICAYIONINE TEXHOIOTHH:

" KelicoBas TEXHOJNOTHMs — (¢opMa JUCTAHIMOHHOTO OOYYEHHUs, OCHOBAHHAas Ha
NPEOCTaBICHNH O0ydJarommMcs HH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYpCcOB B BHIE
CICIUATM3UPOBAHHBIX HA0OPOB Y4E€OHO-METOJAMYECKMX KOMIUIGKCOB C  HCIIOJIb30BAaHHEM
Pa3IUYHbBIX BUJIOB HOCUTENEH HHPOopMauu (KeicoB);

" WHTCPHET-TEXHOJOTHS — CIOCOO TUCTAHIMOHHOW Iepeaadyd WHPOpPMAaIUi, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JIOKAJIBHBIX KOMIIBIOTEPHBIX CETEH sl oOecreueHus: J0CTyna
oOyJaromuxcsi K WH(POPMALMOHHBIM 00pa3oBaTeIbHBIM pecypcam © sl  (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPTraHU3aIlMOHHBIX, TEXHWYECKHX W IPOrPAMMHBIX CPEICTB
peanu3alMM U YOpaBieHHUs y4eOHBIM MPOIECCOM HE3aBUCHMMO OT MECTa HaxXOXJIEHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbhbiii mopran UT'Y - educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTALIMU

8.1. OueHouHble cpeacTBa JJIi BXOJHOIO KOHTPOJS (MOTYyT OBITH B BHJE TECTOB C
3aKPBITBIMU HWJIM OTKPBITBIMU BOIIPOCAMH).

O1eHOUHBIE CPEICTBA JAJIsi BXOAHOTO KOHTPOJISA (MOTYT OBITh B BUJIE TECTOB C 3aKPBHITBIMU
WA OTKPBITBIMU BOIIPOCAMH).

IIpumepnwiii nepeuervb 60npocos Kk 6X0OOHOMY KOHMPOIIO

1. ®uznko-xummdeckue MeTo . OOIIast XapakKTepUCTUKA, TIPUHIIAITHI KiIacCH(pUKAIINH.
2. XapakTepuCTHKa MAaKpOMOJEKyJI: Monunentuansle nend. Cas3u, 00ycCIOBIMBAIOIINE
B3aUMO/IEHICTBHE aMHUHOKHUCIIOT B OeKax.
3. KoMmoHeHThI HyKJIEMHOBBIX KUCJIOT. CBSI3H, BO3HUKAIOIINE B MOJIUHYKJICOTUIHOMN LIETH.
4. Cnektpockonuyeckue wmeroabl. Ilornomenue u UCHyCKaHHE U3IYYEHUS BEIIECTBOM.
DHepreTHYecKre YPOBHHA MOJIEKYJI U aTOMOB. BHIIBI CTIEKTPOCKOTTHH.
5. KonebatenpHble crnekTphl: WHGpakKpacHoe TMoriomenne. lIpuMeHeHne B OHMOIOTHYECKHUX
WCCIICIOBAaHHSX.
6. MemOpanHast GuUIBTpAIHS U THAIH3.
7. Meronsl  pOOOMOJATOTOBKM — OMOJIOTMUYECKOTO0 MaTepuana: (UKcalus, BbICYIIMBAHUE,
TOMOTEHH3AIIHSL.
8. Meronsl TpoOOMOATOTOBKM  OMOJIOTHUECKOTO0 MarepHuaja: OCaXKACHHWE BEIIeCTB U
KOHIICHTPUPOBAHUE PACTBOPOB.



9. pH-metpus. [Ipunnuner u3mepeHus U ycrpoicteo pH-merpa.

10. IToreHIMOMETPHUYECKUE METO/IBI OTIPENICIICHUS COACP KaHUSI MUHEPATIbHBIX BEIIECTB.

11. OO6mras xapakTepucTHKa OMOTIOJIMMEPOB U UX OMOJIOTUYECKAs POJIb B )KHBOM OpraHU3Me.

12. Crpoenne U peakiOHHAs CIIOCOOHOCTh OWOIOJIMMEPOB, SBIAIOMIUXCA CTPYKTYPHBIMHU
KOMITOHEHTaMH KJIETKH.

13. Xumnueckue u  (¢uU3MUECKUE B3aUMOJCHCTBUA B  OMOOPraHMYECKUX  MOJIEKYJax.
B3anMocBsI3b CTPYKTYpBl OPraHUYECKUX BEIECTB U UX OMOJIOrMYECKOro AeUCTBUS. XUMUYECKHE
pEaKIMU, UMEIOLIE aHAJIOTUH B )KUBOM OpIaHU3MeE.

14. ®usuko-xMMHUYECKME METOAbl MCCIEeIOBaHUA CTPYKTYpbl OuonoiuMepoB. HawubGonee
Ba)XKHbIE (DU3MKO-XMMHUYECKHUE METOJIbI MPH HUCCIICAOBAHUH CTPYKTYPBHI CIOKHBIX OPraHHMYECKUX
coequnenuii. TeopeTnueckoe 3HaYCHNUE U MPAKTUYECKOE MPUMEHEHHUE XpOMAaTOrpaduyeckux u
CHEKTPAIBHBIX METOJIOB JUUIsl aHAJIN3a U YCTAHOBIICHUS CTPYKTYPBI OMOTIOJIMMEPOB.

8.2. OueHouyHBIE CpEACTBAa TEKYHIETO KOHTPOJS (OPMHUPYIOTCS B COOTBETCTBHU C
[TonoxenueM o OamIbHO-PEHTHHIOBOM cuUcCTeMe YHUBepcuTeTa. HasHayeHue OLEHOYHBIX
cpeacts TK - BeissBUTH copmupoBaHHOCTh KomneTeHuuu I1K-3.

Temvl Ons camocmosmenvHou pabomol
1. OcHoBHbIE NPUHLHMIBI KiIacCU(UKALUM HAaHOOMOAHAIUTHUYECKUX CHUCTEM. bHOCeHCOphl U
OMOYHIIBI.
broceHcopsl Ha OCHOBE JKUBOTHBIX M PACTUTENLHBIX KIIETOK U TKAHEH.
OCHOBHBIEC METO/IBI U TIPUHIIMITEI KOHCTPYUPOBAaHUSI OMOCEHCOPOB.
HoBoe nokosenre OMOCEHCOPOB ISl PEIIEHUS SKOJOTUYECKUX U MEAUIIMHCKUX TTPOOIeM.
[TpumeHeHne GUOCEHCOPOB B OMOTEXHOJIOTHH, SKOJIOTHH U METULIMHE.
MukpoOHbIe GMOCEHCOPBHI.
DU3NKO-XUMUYECKHE OCHOBBI KJIaCCU(PHUKAILIMU OMOCEHCOPOB.
HanOonee BaxkHble PU3UKO-XMMHUYECKHE METO/BI PU MCCIIEJOBAHUY JIeHCTBUS OMOCEHCOPOB.
. Ontuyeckue, MEKTPOXUMHUECKUE U APYTHE TUIIBI ONOCEHCOPOB.

©CoNo kDN

10. 3amaum, pemaeMple TPU COYECTAHUU PA3JIUYHBIX CXeM OMOCEHCOPHOTO aHalln3a.
11. OcHoBHBIE CTTOCOOBI UMMOOMIM3AIIUN OHOTPETIapaToOB B OMOCEHCOpaX.

12. TIpombIlIIeHHOE TPUMEHEHHE OMOCEHCOPOB.

13. OcHOBHBIEC TPEUMYIIIECTBA UCIIOIB30BAHHUS OMOCEHCOPOB MO CPABHEHUIO C TPATUIIHOHHBIMH
(GU3UKO-XMMUYECKUMH METOAAMHU aHaJIN3a.

14. NoHcenekTuBHbIE MEMOPAHBI.

15. CrpykTypa 1 cnoco0bl OTy4YeHNUsI HOHOOOMEHHBIX MEMOpaH.

16. CenekTUBHOCTh MEMOPAHHBIX MPOLIECCOB Pa3/IeICHHUS.

17. NoHceneKTUBHBIE YH3UMHBIE DJICKTPOJIBI.

18. buomornveckne MHKpOUYHUTIBI: CBOWCTBA, TPOU3BOJICTBO U aHAJIH3.

19. OcHoBsI Tpon3BoicTBa OemkoBbIX U JIHK-unmos.

20. B0o3MOXHOCTH pa3IMYHBIX TUTIOB OMOYHITOB.

21. CaoiicTBa refneBbIX OMOYUIIOB.

22. Ceryatble U JIMHEHHbIE OMOMOIMMEPHBIE TTOTIOKKH.

23. KneTtouHble MUKPOYMIIBI.

24. TlpumeHeHre OMOYUIIOB B OMOTEXHOJIOTUH U METUIMHE.

Tembl 01 peghepama
1. OcHOBHBIE TPHUHIUIIEI KJIAaCCU(UKAIMA HAHOOMOAHAIIMTUYECKHX CHCTEM: OHOCEHCOPHI H
OMOYHIIHI.



[IpumeneHnne 6MOCEHCOPOB B OMOTEXHOJIOTHH.

[TpumeHeHne 6GUOCEHCOPOB B HKOJIOTHH.

[TpumeHeHne GUOCEHCOPOB B MEIUITUHE.

MuxkpoOHbIe GMOCEHCOPHI.

DIEKTPOXUMHUECKUE TUIIBI OMOCEHCOPOB.

OcHOBHBIE CTIOCOOBI UMMOOUITU3AIMK OUOIIPENapaToB B OMOCEHCOpaXx.
[TpoMmblITICHHOE TPUMEHEHHE OHOCEHCOPOB.

©oN LD

CtpyKTypa U criocoObl Oy4yeHUs: HOHOOOMEHHBIX MeMOpaH.

[EEN
©

CeJIeKTUBHOCTD MeM6paHHI>IX IIpOoLECCOB pa3aACICHUA.

[EEN
=

HMoHceneKTUBHBIC SH3UMHBIC SJICKTPOABI.

[EEN
N

buonornueckne MUKpOUMIIBI: CBOMCTBA, IPOU3BOJICTBO U AHAJIU3.

[EEN
w

OCHOBBI IPOU3BO/ICTBA OEITKOBBIX YUIIOB.

[EEN
=

Ocnogsl nipousBoacTa JJHK-uumos.

[EEN
o

CBOMCTBA rejieBbIX OMOYHUIIOB.

[EEN
o

Ceruatble 1 TUHEIHbIE OMOMIOIMMEPHBIE MTOIOKKH.
KneTouHnble MUKPOYHIIBI.

= =
© N

[IpumeneHne 6MOYUTIOB B OMOTEXHOJIOTUU M METUIHE.
Koumponvnvie sonpocwi 0ns mexywe2o konmpous

1. OcHOBHBIC TOHSATHS HAHOOMOTEXHOJOTHH, OHMOJIOTHMYECKOM MaTepuaie, OWOJIOTHYECKOM
npo0e.

2. OcHOBHBIE CTaguu aHalu3a OWOJNOTMYECKUX TMpo0, KpUTepUu ordopa MPOOHI,
XapaKTePUCTUKU aHATUTHYECKHX METOJIOB.

3. OcHOBHBIE MpEACTABIECHUS O MHUKPOYUIIOBBIX TEXHOJIOTUSX MPUMEHSEMBIX TMpPH aHaIu3e
OMOJOTUYECKHX TPOO.

4. ®wusnveckue MPOIeCcChl U ABICHUS B MUKPO- U HAHOPAa3MEPHBIX CTPYKTypax.

5. PexxuMbl TeueHU )KUIKOCTH B MUKPO- M HAHOKaHAJIaXx.

6. DNEeKTPOKMHETUYECKUE MPOLIECCH] B MUKPO- M HAHOPAa3MEPHBIX CUCTEMAX.

7. OcCHOBHBIE METO/BI U CHOCOOBI YNpaBI€HUE [BWKEHHEM U pa3fiefieHue 4YacTHIl
(6roMoIIeKyIT) B KUAKOCTH;

8. OCHOBHBIE METOBI MOJIEKYJIIPHOTO aHAJIN3A.

9. SBnenuss u >¢¢ekTs, HaOMIOJAEMbIX B MHUKpPO- M HAHOPa3MEpHBIX CHCTEMax IpH

TEUYEHUH KUJKOCTH U JIBWKEHUU YaCTHI] C TO3ULUHN (yHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB;
10.  Meroxbl KOHCTPYHUPOBAHUS OMOCEHCOPOB.

11.  MukpoOHbIe OHUOCEHCOPBHI.

12. Ourudeckue, SIEKTPOXUMHUECKUE THUITHI OMOCEHCOPOB.
13.  CnocoObl ”MMOOMIIN3AIIUHN OHOIIPENIapaToB.

14.  CrpyxTypa HOHOOOMEHHBIX MEMOpaH.

15.  CenekTuBHOCTH MEMOPAHHBIX MPOLIECCOB PA3JICIECHUS.
16.  VoHceneKTHUBHBIC SH3UMHBIC dJIEKTPO/IBI.

17.  OcHOBBI IPOU3BOJICTBA OEIIKOBBIX YUIIOB.

18. OcHogbl npounssoactea JJHK-unmnos.

19.  CaoiicTBa reieBbIx OHOYHUIIOB

20.  KieroyHbie MUKPOYHIIBI.

IIpumepnbwiii nepeuenv 60npocos K IK3aMeHy



1. ®u3uKO-XUMUYECKUE TPUHIHUIBI KIacCU(UKAIME HaHOOMOAHAIUTHYECKUX cucTeM. OOras
XapaKTepUCTHKA OMOCEHCOPOB U OMOYHIIOB.

2. OCHOBHBIE METO/IBl U TPUHITUIIBI KOHCTPYHPOBAHUSI OMOCEHCOPOB.

3. HoBoe mokosieHne 6MOCEHCOPOB Ui PEUICHUS SKOJIOTHYECKUX W MEIULIUHCKHUX MPOoOIeM.
XapakTepucTUKa  MaKpPOMOJIEKYJI: CBSI3M,  OOYCJIOBJIMBAIOIINE  B3aUMOJCHCTBUE
MOJIMHYKJICOTHIHOM IIeTIH.

4. TlpumeneHue OMOCEHCOPOB B OMOTEXHOJIOTUH, SKOJIOTUU U MEIULIMHE.

5. MukpoOHBIE OMOCEHCOPHI.

6. DUBHKO-XMMHUYECKHE OCHOBHI KJIaccu(PpHUKAIi OMOCEHCOPOB.

7. HauGomee BaxHble (PUIMKO-XUMHUYECKME METOJbl TMPU HCCICNOBAHUU  JCHCTBUS
OUOCEHCOpPOB.

8. Onruueckue, 3MEKTPOXUMHUECKUE U IPYTUE TUIIHI ONOCEHCOPOB.

9. 3amaum, pemaeMble MPU COYETAHUU PA3JIUYHBIX CXeM OMOCEHCOPHOTO aHaJu3a.

10. OcHoBHBIE CLTOCOOBI UMMOOMIH3AIMH OHUOMpEnapaToB B OMOCEeHCOpax.

11. [IpompbIiIEHHOE TPUMEHEHNE OMOCEHCOPOB.

12. OcHOBHBIEC IPEUMYILIECTBA UCIOIH30BaHUSI OMOCEHCOPOB MO CPABHEHUIO C TPATUIIMOHHBIMH
(GU3NKO-XMIMHUYECKIMH METOAAMHU aHAJIN3a.

13. MoHceneKTUBHBIE MEMOPAHBI.

14. CtpykTypa 1 criocoObl I10JIy4€HNs HOHOOOMEHHBIX MEMOpaH.

15. CenekTUBHOCTh MEMOpaHHBIX MPOILIECCOB pa3/IeICHUS.

16. MoHcenekTHBHBIC YH3UMHBIE AJIEKTPOIBI.

17. buonoruveckre MUKPOYHUIIBI: CBOWCTBA, IPOU3BOACTBO U aHAIIU3.

18. OcHoBsI Tpon3BoicTBa OenkoBbIX U JJHK-uunmos.

19. Bo3MOXHOCTH Pa3IUYHBIX THUIIOB OMOYHIIOB.

20. CpoiicTBa rejieBbIX OMOYHUIIOB.

21. CeTuaTsie ¥ TMHEWHbIE OUOTIOTUMEPHBIE TIOITIOKKH.

22. KnneroyHbie MUKPOYHITHI.

23. IlpumeHeHne OMOYUIIOB B OMOTEXHOJIOTUN U MEIULIUHE.

Kpurepun onieHkH cpopMHpPOBAaHHOCTH KOMIETEHIIUN
IIpouent KayecTBeHHas1 OLleHKA HHANBUIYAJIbHBIX
pe3yJbTaTHBHOCT 00pa30oBaTeIbHbIX JOCTUKEHU
U (MPaBUJIBHBIX Bbana BepOanbHblii aHasnor
O0TBETOB)
86 - 100 86 - 100 «OTIHIHO
70-85 70-85 «XOpOIIIOY «3a4TEHOY
50 -69 50 - 69 «YZAOBIIETBOPUTEIBHO»
menee 50 MeHee 50 | «HEYIOBJIETBOPUTEIBLHOY «HE3aUTEHO»
PazpaboTunk:,
; ,,ﬂ"/[[ 7~ noneHT Muxaiiiaenko B.JT.
~ (mommmce)

[IporpamMma coctaBiena B coorBercTBuM ¢ TpeboBanusiMu ®OI'OC BO no HampaBieHH:o

06.04.01 Buomorust.

IIporpamMmma paccmoTpeHa Ha 3acenaHuu kKadempsl (HU3HKO-XUMHUYECKOW OHOJIOTHH,

ouonmxenepun u omonHpopmatuxu 28.04.2022 r. mporokoa Ne 16.



3as. kadenpoi, 1.6.H., mpodeccop B.II. Canosaposa @Zzﬁﬁ

Hacmoswas npoepamma, me mooicem Ovimb 80cnpoussedena HU 6 Kaxol ¢hopme 6e3

npeodsapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopwvl-paspabomuuxa npocpammsi.



