MUWHUCTEPCTBO HAVKHU U BBICLLIET'O OBPA3OBAHUS POCCUICKOI ®EIEPALTUN
denepanbHOE TOCYAaPCTBEHHOE OI0IKETHOE 00pa30BaTEIIbHOE YUPEIKICHUE
BBICIIIET0 00pa3oBaHUs
«KYBAHCKHWI T'OCYJAPCTBEHHBI YHUBEPCUTET»
dakyJabTeT OUOJIOTUUECKUIN

YTBEPXIAIO:

OHO pabore,
BAHUS — TIEPBBIN

| Xarypos T.A.

2023.

PABOYASA IPOT'PAMMA JUCHUITVIMHBI (MOAYJIA)

b1.B.06 BUO®U3NKA

Hanpasnenue nmoarorosku/cnernuanbHocth  06.03.01 buonorus

Hamnpasnennocts (mpoduis) / crienrani3aus buoxumus
dopma oOydeHMs O4YHas
KBanuduxanms OakayiaBp

Kpacnonap 2023



Pabouas mporpamma nucuumimHel  b1.B.06 buodusmka cocraBieHa B
COOTBETCTBHUH C (efiepalibHBIM TOCYAapPCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM
Boiciiero  oOpazoBanuss (PI'OC BO) mno HanmpaBieHHWIO TMOATOTOBKH /
cnenuanbHocTH 06.03.01 Buonorus

[Iporpammy coctaBuii(n): '
Bomuenko H.H., k.6.H., 1o11eHT SM—
—

Pabouast mporpaMma JUCHUIUIMHBI YTBEpXKACHA Ha 3acedaHu Kapeapbl FTeHETUKH,
MUKPOOUOJIOTUH U OMOXHUMHUH,

npotokos Ne 10 «24» _anpens 2023 r.

3aenyrommii kKadheapor XyaokopMoB A.A.

YTBepxkaeHa Ha 3aceHaHUM y4eOHO-METOIUYECKON KOMHCCHH OHOJIOTUYECKOTO
dakynbrera,

npotokos Ne 9 «28» _ampens 2023 r.

[Ipencenarens YMK ¢axynerera  Bykapesa O.B. = ks

Penensentsr:

~ — BomnkoBa C.A. pgomeHT kadeapsl OHOTEXHOJOTUH, OUOXUMUHU
u 61/10(1)1/13141@1 OI'bOY BO «KybaHckuii TOCYyNapCTBEHHBINH arpapHbIi
yauepcuteT umenu U. T. TpyOununay»

@%m,ﬁKpHBopOTOB C.b. mpodeccop xkadeapbl OUOIOTUM U SKOJOTHH
pagrenuit ®I'bOY BO KyOI'Y nokTop OMOIOTHUECKUX HAYK




1 Hesu u 3agaun U3y4eHHsi AUCUUIJIMHBI (MOTYJIs1)
1.1 llean ocBOeHUN TUCIUILIHHDBI
ensto ocBoenmst auctuiuinHbl "bruodusuka" sBisercs GopMHUpOBaHHE Yy CTYIECHTOB
npodeCCHOHATILHON KOMIIETEHIIMM B MPOU3BOJCTBEHHON NEATENPHOCTH M MpoIaranjaa 3HaHHM,
HAIpaBJIEHHBIX HA pacUIMpEHUE TMPEACTABIEHUH O 3HAYeHUH OWO(PU3UKH KaK HayKd O
MOJICKYJSIPHBIX U (DU3UKO-XUMUYECKUX B3aUMOJICHCTBUSAX B OHOJIOTMYECKHX CHCTEMaX U
MEXaHU3MaX B3aWMOJCHCTBUS OWOJIOTHYECKUX CHUCTEM C OKPYXKAIOIICH Cpenoi, BIUSHUU
¢u3nueckux (pakTopoB HA MPOLECCHI KUZHEAEATEILHOCTH.
1.2 3agauy JUCHUILINHEI
3aaur OCBOCHHUS TUCIUTUIMHEI — COPMHUPOBATH y CTYACHTOB CIIOCOOHOCTD:
— IOJIb30BAaThCsl OCHOBHBIMU 0a3aMH JaHHBIX U AJIEKTPOHHBIMHU PECYpPCAMHU JJIsi OUCAHUS U
MOJIENUPOBaHMs OMO(DU3NYECKHX SIBICHUM;
— MPUMEHSATh NPUHIUIBI CTPYKTYPHOU M (PYHKIIMOHATBHOW OpraHu3aluyd OUOJIOTHYECKUX
00BEKTOB U BJIaJICHUE 3HAHHEM MEXaHHU3MOB T'OMEOCTATUIECKON PETYJIISIINN;
— BJIQZICHHE OCHOBHBIMHU (U3MOJIOTMYECKUMU METOJaMU aHaju3a M OLEHKH COCTOSHUS
JKUBBIX CHCTEM;
— paboTaTh ¢ 1ab0pPaTOPHON U3MEPUTEITHLHON TEXHUKOM.
1.3 MecTo AucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
HNucrunmuaa «buodusnka» OTHOCUTCA K 4acTH, (GOPMHPYEMOM y4aCTHUKAMH
oOpa3oBaTenbHbIX oTHOIIEHUH broka 1 "Aucuumimael (Moxynn)" yuebHoro rmiana. M3ydyeHnuto
Kypca «bruodusnkay npeamecTByiOT IUCHUIUIMHBI, HEOOXOAUMBIE ISl €€ U3YUEeHHUs], TAKHE Kak
Marematuueckue MeToabl B Ouonorun, ®Ousumka, Xumus, OU3H0IIOrHs 4YeI0BeKa, KUBOTHBIX,
BBICIIEN HEPBHOM NEATENBHOCTU. Marepuanbsl JUCHUIUIMHBL HUCIHOJIB3YIOTCS CTYJIEHTaMH B
HAy4YHOW paboTe MpH MOJATOTOBKE BBIMYCKHON KBAIM(DUKAIIMOHHON pabOThl M MPH MOTyYeHUS
3HAHUM B MAarucTparype, KpalHe BaXKHbl B OCYIIECTBICHHM MPAKTHYECKOW JAESITEIBHOCTH
OakanaBpa 6MOJIOTHH.
1.4 IlepevyeHb MIaAHMpPYeMbIX Pe3y/JbTATOB OOyYeHHUS MO JUCUMILIMHE (MOLYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl
N3yuenne naHHOW ydeOHOW AWCHUIUIMHBI HampaBieHO Ha (OPMHPOBAHHE Y
00yYaromuXCcsl CISTYIOUUX KOMITETEHITHINA:

Kon n HanmMeHoBaHMe HHIUKAaTOpa™ PesynbTaThl 00ydeHUs 1O TUCITUTLTHHE

[IK-1 CrocobeH TBOpPUECKHM HCIONB30BaTh B  HAYYHO-HCCIICAOBATEIHCKOW  JIEATENFHOCTH  3HAHUE
(yHIAMEHTAIBHBIX pa3fesioB OMOJIOTHIECKUX M AKOJIOTHUSCKUX AUCITUILTHH

WIIK-1.1. Bnameer coBpeMeHHBIMH | 3HAET OCHOBHBIC 0a3bl JAHHBIX W SJICKTPOHHBIC PECYPCHI ISl OTMCAHUS
MHPOPMAITMOHHBIMHU pecypcamMu | M MOJENHUPOBaHHS OMO(PU3NIECKUX SBICHUI

OUOJIOrMYECKOr0 M HKOJIOTMYECKOTO | YMeeT Mojb30BaThCsl OCHOBHBIMH 0a3aMH JAHHBIX M DJIEKTPOHHBIMU
COJIEpXKAHUSA M yMEET MCIIOJIb30BaTh | pecypcami JUis OMUCAHUS M MOJACIUPOBAHUs OMODU3NICCKUX SIBICHHIA

ux B npodeccuoHanbHOH | Brageer HaBplkamMum  paboThl B cucreme Foldit u  apyrux
JIeSITEIbHOCTH. OHo(hU3NIECKUX pecypcax

HIIK-1.2. Brnaneer | 3Haer Qu3uuecKUe MPUHLIUIIBI ACHCTBHS KIFOYEBBIX OMOJIIOTUYECKUX U
IKCICPUMCHTAIBHBIMU MeToJaMu | (hU3UUECKUX IPUOOPOB

UccleI0BaHUi (o TeMaTHKe | YMeer paboTaTh ¢ 1ab0opaTOPHOM NU3MEPHUTEIILHOM TEXHUKOM
IPOBOJMMBIX Pa3paboToK). Brnageer TexHHMKOH pabOTBl € OHOJOTHMYECKUM OO0OpPYAOBaHHEM,

ﬂeﬁCTByIOHIHM Ha (1)I/I3I/I‘I€CKI/IX MpUHIOUIax

UIIK-1.3. VYmeer aHanmu3upoBaTh | 3HAET OCHOBHBIE MNPHUHLUIBI aHAINW3a M HMHTEPIPETAlUd HAy4HBIX

Pe3yJIbTAThI 9KCIICPUMECHTOB U | JaHHBIX, UX ONMCAHHUS B MyOJUKAIIMOHHOM (opmare

MPEICTaBIIAT ux B dopme | YMmeeT npuUMEHATh (DU3MKO-XUMHYECKHE 3HAHMA JUIS UHTEPIPETALHH

myOnuKanuit B PELICH3UPYEMBIX | IKCICPUMCHTAIBHBIX TaHHBIX

HAyYHBIX U3JIAHUSX. Biageer HaBbIKamMu omepupoBaHUs 0a30BBEIMH (HOpMyIaMH B 00JIacTH
MEMOpPaHHOTO TpaHCHOPTa, HOIIMHTa OEITKOBBIX MAKPOMOJICKYIT

HIIK-1.4. O6manaer HaBbIKaMHU | 3HaeT KItoueBbie (POPMBI HAYUHBIX AUCKYCCHI, METOBI MTPE3CHTAIIMA U

MPOBOIUTH TUCKYCCHM Ha HAyYHBIX | 3aIIUTHI CBOMX JAHHBIX

(Hay4HO-TIPAKTUIECKHX ) YMeeT TOTOBUTh MaTepHaibl Ul PE3eHTAlHOHHONW U AUCKYCCHOHHOM

MEpONPHUATHIX,  HCIONB30BaThb B | 3aLIUTHI

npodeccuoHanbHOM NeATENBHOCTH | BrajeeT HaBBIKAMH paOOTHI B KIIFOUEBBIX JIEKTPOHHBIX 0a3ax JaHHBIX

OTCYCCTBCHHBLIC M 3apy6e>1<HLIe 0a3bl




Kon n HanmMeHoBaHMe HHIUKAaTOpa™ PesynbTaThl 00ydeHHUs 1O TUCITUTLINHE

JTAaHHBIX.
TIK-1.5. Tlonumaet u yMeeT | 3HaeT MPUHIUIBI peaau3anui (U3HIecKnX 3aKOHOB Ha KJIETOYHOM H
OOBSICHATH COBpEMEHHBIE MPOOJIEMBI | OPraHU3MEHHOM YPOBHE OpTaHH3AIlMN MaTepUH

coxpaHeHHs  OwWopazHooOpasusi ® | Ymeer HHTEPIPETHPOBATH TOTXO/IBI K YCTOMYUBOMY
YCTOHYMBOTO MPUPOIONIOIH30BAHUSI. PHUPOAONOIH30BAHUIO C TOUKH 3PCHHUS OMOPH3HMUECKUX POIIECCOB

BrageeT HaBBIKAMH U ITOAXOJAMH ISl COXpaHEHHUs Onopa3zHooOpasust

PesynbpTaTel 00y4eHHs] TIO AMCHMILIMHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSATENbHOW paboThl OOydYalolmUXcsi B COOTBETCTBHH C
YTBEPKACHHBIM YUEOHBIM TIIAHOM.

WuaukaTtopbl  TOCTHXKEHUS  KOMIIETEHIIMM  cUuTaloTcs  C(HOPMUPOBAHHBIMU  IIPH
JTOCTHKEHUH COOTBETCTBYIOIINX UM PE3yIbTaTOB O0yUCHUS.

2. CTpyKTYypa M cofep:KaHue JUCIHHIIIHHbI

2.1 Pacnipenesienre TPYA0EMKOCTH IMCHUIJIMHBI 10 BUIaM padoT

Oo6mmast TpyA0EMKOCTh AUCIMIIUHBI COCTaBNsIeT 3  3adeTHbIX eauHUIb (108 gacoB), nx
pacrpeielIeHHue 1Mo BUiaM paboT MPEJICTABICHO B TAOIHIIE

Bumbr pabor Bcero ®dopma
4acoB 00yUeHHS
OuHas
7 cemecTp
(gacsr)
KonrakTHasi padoTa, B TOM 4ucJje: 29,2 29,2
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHS JIEKIIMOHHOI'O TUIIA 12 12
71a00paTOPHBIC 3aHATHUS -
MPaKTUYECKUE 3aHITUS 10 10
CEMHMHAPCKHE 3aHATH
WMnas koHTakTHast padoTa:
KonTtpomus camocrositenbroit padotel (KCP) 7 7
[Ipomexytounas arrecraums (MKP) 0,2 0,2
CamocTosiTe1bHasi padoTa, B TOM YHCJIe: 78,8
Buvinonnenue undusudyanvrulx 3a0anuii (n002omosKka coodujeHul, npeseHmayuil) 30 30
Peghepam/acce (noocomoska) 20 20
Camocmosimenvhoe u3yuenue pazoenos, Camonoo20moska (npopabomka u
nosmopeuue JeKYUOHHO20 MAMepuana U Mmamepuaila yY4eOHUKO8 U Y4eOHbIX 8.8 8.8
nocobutl, noo02omMo6Ka K J1aOOPAMOPHbIM U  NPAKMUYECKUM  3AHAMUIM, ’ ’
KOJLIOKSUYMAM U m.0.)
[ToaroToBKa K TEKyIIEMY KOHTPOJIIO
KonTpoas:
[ToaroroBka K 3K3aMeHy
Oo0masi Tpy10eMKOCTh yac. 108 108
B TOM 4YHcJIe KOHTAKTHasi padoTa 29,2 29,2
3a4. e 3 3

2.2 Copep:xanve TUCUMUIIJIMHBI
Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM JUCHUIUINHBL.
Pazgensl (TeMbl) AUCIUIUIMHBI, U3y4aeMble B 7 ceMecTpe (ouHast hopma 0OydeHHs])

KonnuectBo yacos
Bueayaut
Ne HanmeHnoBanwue pa3enoB (Tem) Ayautopras OopHas
Bcero pabota

pabora

JI 113 JIP CPC
1.|Pa3men 1. BBenenue B Onopu3uky 14 2 2 10
2.|Pazmen 2. TepMoarHaMUKa OHOJIOTHIECKUX CHCTEM 14 2 2 10
3.|Paznen 3. ®oToOHOIOTHIECKUE TIPOIIECCHI 14 2 2 10
4.|Pa3nen 4. buosHepreTuka 16 2 2 10
5.|Paznmen 5. MonekynspHas Onodusnka 54 2 2 10




6. Paznen 6. buogpusuka memOpaH. 288 | 2 0 28.8
Pasnen 7. HanotexHonoruu
HUTOI'O no pasdenam oucyuniurl 12 10 78,8
Konrpois camocrositensHoit pabotsl (KCP) 7
[Ipomexytounas arrecraums (MKP) 0,2
[ToaroToBKa K TEKyIEMy KOHTPOJIIO
OO01m1as TPYAOSMKOCTb IO TUCIMILIHHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapsl, JIP — maGoparopHbie
sanstusi, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conepxxanue pa3aesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JeKIIMOHHOI'0 THIIA

HaumenoBanue pasnena dopma TeKymiero
pasa Coneprxanue pasjena (TeMbl) p yi
(Tembl) KOHTPOJIS

1. [Monsatue 6modmuku (bP). Brman pasmuunabix Hayk B b®.|YcTHBIN onpoc
IIpumenenue b® Ha pa3NIUUHBIX YPOBHAX OpraHU3aLUU KUBOU
Matepun. CTtpykTypa coBpemeHHoi b®d. Mcropus pasButus
B®. UspectHbie yuéHble-OMOdM3MKH (B T.4. POCCHHCKHE).
Buonuka - nousitue, npumepsl, pU3nUecKre NOAXOMIbI.

Pazpen 1.
Beenenue B Onopusuxy

2. onstue tepmoauHamuku (TI), 3aKOHBI TEPMOIMHAMHUKHU H|Y CTHBIN Ompoc
UX  OPWIOKHMOCTb K  OHOJOTMYECKMM  CHCTEMaM.
TepMoIuHAMUYECKHE CHCTEMBI, THITBI YHEPTUU M PabOTHI B
onocuctemax. OcoOeHHOCTH peanm3anyu 2-TO  Hadaia
Paznmen 2. TEPMOINHAMUKH B OMOJOTHIECKIX
TepmoanHamuka cucremax. TepmoanHaMuieckoe paBHoBecue. HersHTpomus.
Ouonorudecknx cucreM |JImHeliHas W HeNWHEWHas 00JIaCTH TePMOJMHAMUKH. TeopeMa
[Ipuroxxuna. CootHomienust Onzarepa. CBsi3b SHTPONUH H
Oounonorndeckoit mHpopManuu. I[IpakTHdeckue MPHUIOKEHUS
TEPMOJAMHAMHYCCKOTO  MOAXOJa B OHOJIOTHU -
TCILUIONPOIYKIIHS )KUBBIX CHCTEM, paBmwia beprmana, AieHa.

3. OnekrpomaruuTHele  u3nydenus (OMMU), Ounornormueckue|YcTHBI onpoc
3¢ QeKTsl pa3iuMuHBIX YacTeil crnektpa OMMU. Ionstue
¢dorobuonornn, obsacte  POTOOMOJIOTUUECKUX  SIBICHUH.
Cramun dorobuonoruueckoro mponecca. Knaccudpuxauus u
KpaTKas XapakTepHUCTHKa (POTOOMOJIOTHYECKUX  SBICHUH.
OyHKIMOHANBEHO-(U3HOIOTHIECKUE " JIECTPYKTHBHO-
Moaudumupyromue ¢Gotopeaknun. Duzmdeckas Mpupoaa
cgeta.  KoOpmyckyJsIpHO-BOJTHOBOW ~ Jyaju3M  CBeTa B

Pazmen 3. OMOJIOTHYECKHUX  PEaKIUsIX. BHOJOTHYeCKn BaXKHBIE THIIBI
DoTOOHOIOTHIECKIE MOJICKYJISIPHBIX ~OpOWTaliel H DJISKTPOHHBIX COCTOSHUM.
IIPOLIECCHI DNEeKTpOHHBIE  Tepexombl B Oumomonekynax.  Cxema

Sl6nonckoro.  JlroMuHecueHUust OnocucTeM — (QU3NYECcKast
OCHOBA, THIIbI JIIOMHHECICHIINM, KBAHTOBBIH BBIXOJ, 3aKOH
Crokca. Ipupogneie U uUCKyccTBeHHBIE (1yopodOpHL.
I'enro3aBUCHMEIC OHOPUTMBI, paboTsI
Umxkesckoro. UccnenoBanust Kupnuan. dortomerpuueckue
MeTonbl aHanu3a. [IpumeHnuMocTh 3akoHa byrepa-Jlambeprta-
Bapa. IIpaktudueckoe TmpuMeHeHHEe —  (OTOMETpPHS,
criektpodoromerp, 3akoH byrepa-Jlambepra-bapa.

4, [TonsTne OWOPHEPreTMKM U €€ MecTo B  CcHCTeMe|Y CTHBIM ompoc
OMOJIOTUIECKIX HayK. enTpansHas npobiieMa
OMOPHEPTETHKH. Ponr  Owomormyeckux  MeMOpaH B
OuosHepreTHyeckux mporeccax. Kiaccudukanus memOpan ¢
TOYKHA 3PCHUS  OHOIHEPTeTHKH. OOume  IPUHIMIIEL
TpaHchopMaIMK SHEPTHH B OnoMeMOpaHax. "DHEePreTHYCCKUE
BaJIIOTHI” KUBOM KJIETKH. XEMHOOCMOTHYECKas THUIOTe3a
Murtyeinia. OCHOBHBIE THIIOTE3bI 00pa3oOBaHHS MaKpPOIProOB.
[puniuner  crpoeHuss ©u  (QYHKIMOHHUPOBAHUS DIICKTPOH-
TpancnopTHeIX meneld (OTL[). AT®-cuaTeTa’a - NMPHHIIAIIEI
CTPOCHUS B CBSI3W C BBITIONHsAeMOU ¢yHkmeir. Cesazp ¢ OTIL.
buodmsmueckne  ocHOBBI  (dyHKIMoHHpoBaHue  AT®-

Paznen 4.
Buosnepretuxa




CHUHTETA3Bl. Ocobennoctu MOJIEKYJIBI ATO KaK
YHHUBEPCAIbHOIO MaKpOIPTrHUECKOTO COCIMHEHHS.
[TpakTHyeckne NpUIIoKEHUSI ONOIHEPTETUKN — OMOTOIUIUBHEIC
9JIEMEHTHI, OMOCEHCOPHI.

5. [TonsiTve, MCTOPUSI CTAHOBJIEHUSI MOJIEKYJIIpHOW OMOGMU3UKH,|YCTHBII orpoc
CBSI3b C JPYTMMH pasjeliaMH  OHOJIOTHH. [puHIUTBL
CTPYKTYPHOH  OpraHM3ali  OHOINOJIMMEpPOB.  YPOBHH
OpraHu3aIuy. ATtomHas CTPYKTYDa, KoH(pOopMaIus,
KoHHUryparmus. XapaKTepUCTHKHA CTPOCHHUS MOJIEKYJ: JJIIHA
cBs3ed, MX mosApm3anys, d(G(GEeKTUBHBIE aTOMHBIE PaIUyCHI.
Bomopomueie cBs3m — uX poms B (popMmpoBaHHE
MaKpOMOJIEKYI. Bugst B3aUMOJICHCTBUN B
OMOMaKpOMOJIEKYJIax. Ban-nep-BaanbcoBsl
(opueHTaunoHHbIE, WH]TyKIIMOHHBIE, JICIIEPCHOHHBIE)
B3aUMOJCHCTBUS.  DJEKTPOCTAaTHYECKUE  B3aUMOJACHCTBUSL.
OOBbEMHBIC B3aMMOJICHCTBHS B MakpoMmoJsiekynax. Ilonsrue
roOynel W Oenka, YCIOBHS WX CylIeCTBOBaHHMA. Poub
ruapodoOHBIX B3auMoJeiicTBUI B (opmupoBaHUU
NIPOCTPAaHCTBEHHOW CTPYKTyphl OenkoB. Teopusi Pumiepa.
Bona kak yHukampHOe XuMHUueckoe coenuHenue. KmactepHas
CTpPYKTypa BOAbl. Mojenp “Oenok-mammnaa”. MoJleKyJIsspHbIe
MOTOPBHI. [IpakTHyeckoe TPUMEHEHHE — MOICIUPOBAHUE
OCTKOBBIX  CTPYKTYP C  TIOMOLIBIO  pacHpeAesICHHBIX
BBIUMCIIEHNH, cucTeMa Fold.it

Pazpen 5.
MonexynsipHast
ounodusmnka

6. |Pasmen 6. [Ipunnume! cTpoeHus OmomMemMOpaH, MeMmMOpaHHBIE OelkH H| YCTHBIH OMpoC
JIUTTHTBL. OyHKIUN oromeMOpaH. CraHOBICHHE
MPEJCTaBICHUNA O CTPYKType OuoMeMOpaH, COBpEMCHHAs
KHUJIKOKPHUCTAIUTMYECKass MOJeNib.  J[MHAMHKAa MOJEKYJd B
MeMmOpaHax —  JjarepanbHas — auddysus,  ¢umn-¢uion
MOJIBUYKHOCTh. MOJIETbHBIC JHIUIHBIC MEMOPAaHBI — THIIBI,
CTPOCHHUE, CIOCOOBI MOJYYCHHsS, HCIOJb30BaHuE. Da30BbIC
mepexonsl B JIMOHIHBIXOMoMeMOpaHax. bBuomormueckoe
3HaueHue. IloHsATHE U CBOMCTBA JKMIKHUX KpPUCTAJIOB.
Knaccugukanus TpaHCTIOPTHBIX MPOIECCOB B OMOMEMOpaHax.
IIpumepsr.  IlaccuBHbA  TpaHcmopT. Tunsl  auddysum,
MeMOpanHbie Topbl. OcMoc U punmbTpanus. YpaBHeHus duka,
Teopemnna, Heprcra-ITnanka. AKTUBHBIM TPaHCIIOPT — POJb B
KJICTKe, TUIBl W NpuMepbl. [IpakTHUeckoe NPUMEHCHHE —
Paznen 7. CTpOCHUE, MPUHIHUIBI ()yHKIIMOHHUPOBAHUS HATPHIA-KAIHEBOTO,
HanoTtexHomoruu B|KaJIIIMEBOTO HACOCOB. POJIb B KIIeTKE M OpraHu3Me.

ouonmornn  Buodwusuka|[IlpakTuyeckoe MPUMEHEHUE HAHOTEXHOJOTHYECKOTO
MeMOpaH o0opynosanust Kyol'Y B OHOJOTHYESCKHUX MCCIIEIOBAHUSIX

2.3.2 IlpakTHyecKue 3aHATHUS

No HaumenoBanue pasznena TemaTuka 3aHATHiH/paboT ®dopma TeKy1ero
(Tembl) KOHTPOJIS

1. |Pasmen 1. Beenenue B |3amamue 1. ®usmyeckue npuHOUNBI B npumbopax 1| Kosmoksuywm Nel
onou3uKy OMOJIOTUYECKHX UCCIICIOBAHMM.

2. |Pazmen 2. 3auamue 2. TepmomuHaMuU4ecKhe pacdeTbl HekoTopbiX| KommoxBuym Ne2
TepmonnHamuKa apaMeTpoB OHOJIOTMIECKUX CHCTEM
OMOJIOTMIECKUX CHCTEM

3. |Pasmen 3. 3anamue 3. ®oToMeTpusl, IpaKTUIECKKE NMPIIIOKEeHHUS 3aKkoHa| Kommoxsruym Ne3
doTobuonornueckue Byrepa-Jlam6epra-bapa.
HPOLIECCHI

4. |Pa3gen 4. 3anamue 4. MopenupoBanue npoueccoB OuoaekTporenesa B| Komnoxksuym Ned
BuosHepreTuka MHUKPOOHBIX TOIJIMBHBIX AJIEMEHTAX

5. |Pazpmen 5. Monekynsipnast (3ausmue 5. Hexkotopsle 3akoHOMepHOCTH (osannra Oenkos.| KosutoxBuym NeS
6uoduzuka MopenupoBanue Ha npumepe nporpammsl Fold.it

3ammra nmaboparopHo padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
paboter (KP), pacuerHo-rpaduueckoro 3amanusi (PI'3), manucanme pedepara (P), scce (9),
kosutokBuyM (K), rectupoBanue (T) u T.1.



2.3.3 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (POEKTOB)
KypcoBsie paboTsl — HE IPeTyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4arouMUXCcH M0 JUCUMITIMHE (MOTYJII0)

IMepeuenp y4eOHO-METOANUECKOTO 00ECTIEYCHHSI AUCIIUILUINHBI 110
Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITETLHON pabOThI

1 |Hamucanue pedepaTon Meronndyeckue peKOMEHIAINH 110 OPTaHNU3AINN CaMOCTOSTEIBHON paOOThI
CTy/IeHTOB KadeIpbl FeHETHKU, MUKPOOHOJIOTHH U OHOXHUMHH, YTBEPIKICHHbIC
kadenpoii mpotokoa Ne 07 ot 18.02.2021 r

2 |CaMOomoAroToBKa Meronndyeckue peKOMEHIAIMK M0 OPTaHWU3alid CaMOCTOSTEILHON pabOThI
CTYJIEeHTOB Kadepbl TCHETUKH, MUKPOOHUOJIOTHN U OMOXUMUH, YTBEPKICHHBIC
kagenpoii nporokos Ne 07 or 18.02.2021 r

VY4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaIOLIUXCS W3
YHCIIa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasistorces
B popMax, aanTUPOBAHHBIX K OTPAHUYCHHUSAM HX 37J0POBbS M BOCHPUATHS HH(DOPMAITIH:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B TIeYaTHOM popMe yBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina,

— B Ie4atHoi (hopme Ha s3bike bpaitns.

JI7st UL ¢ HapyIIeHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMHU, NMPUMeHsieMble NPH OCBOCHUH IMCHUIIHHBI
(MoxyJis)
[Ipu peanuzammm ydeOHON pabOTHI MO OCBOEHHIO Kypca "buodmusuka" ucmonab3yroTcs
COBpPEMEHHbIE 00pa30BaTENIbHBIC TEXHOJIOTHH:
¢ UH(POPMANMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH;
® TPOEKTHBIC METOJIbI OOYICHNUS;
® uccleoBaTeNIbCKHE METO/IbI B 00yUEHUH;
e mpolOieMHOE 00yUueHHe
PaGora B wMambiXx Tpynmax ¢ MeTbl0 OOCYXIEHHUS OTBETOB Ha MPEIJIOKEHHBIC
JUISL  CaMOCTOSITENIbHOM pabOoThI BOIIPOCHI 10 TEME 3aHSTHSL.
KoHTponupyembie pernogaBaTeneM IUCKYCCUU 10 TEMaM:
1. IlpuMeHeHHWE HaHOTEXHOJOTHYECKOTO OOOpYyIOBaHUS B  OHOJIOTMYECKUX
WCCJICTIOBAHMSIX — JICKTPOHHBIA MUKPOCKOIT
2. llpuMeHeHHWE HAHOTEXHOJOTHYECKOTO OOOpYyAOBaHUS B  OHOJIOTHYECKHX
uccienoanusax — AMP-cektpomerp
3. IlpuMeHeHHWE HAHOTEXHOJOTHYECKOIO  OOOpYIOBaHUS B  OHOJIOTMYECKUX
uccienopanusx — JIIP-cnexTpomerp.
4. IlpuMeHeHHE HAHOTEXHOJOTHYECKOTO OOOpyAOBaHUS B  OHOJIOTHYECKHX
WCCJICTOBAHMSIX — ATOMHO-CHJIOBOH MUKPOCKOTI.



Jns uIp ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aLus
KOHCYJIbTallMid C UCIOJIb30BAHUEM DJIIEKTPOHHOMU ITOYTHI.

4. OueHo4YHBIE

cpeacTBa

I TeKyllero

MPOMEKYTOYHOM aTTeCTAIMHU
OI.I@HO‘-IHBIG CpcacTBa MpCaHa3HauYCHbI IJII KOHTPOJISL U OLICHKU OGp&SOB&TGHBHBIX I[OCTI/DKGHI/Iﬁ
00y4aromuXxcsi, OCBOUBILUX MporpamMMy yueOHOU TUCIUILINHBL «brodusnkay.

OI.I@HO‘-IHBIG Cp€acTBa BKIIOYACT KOHTPOJBHBIC Mar€pualabl A IMPOBCACHUA TEKYIIEro
KOHTPOJISA B (pOpMe YCTHOTO OIpoca Mo TEME WIH pa3lieny, JOKJIaga-NMpe3eHTaluH, JUCKYCCUsIM
U MPOME:KYTOUYHOM aTTecTanuu B (opMe BOIMPOCOB K 3aUETy.
CTpyKTypa OlleHOYHBIX CPEICTB IJIsl TEKYIIeld U MPOMEeKYTOYHON aTTecTAlMU

KOHTPOJIS

yYcneBaeMoCTH 4

HanmeHoBanMe OICHOYHOTO

Ne Kon n HaumenoBanue CpeacTBa
PesynbraTel 00y4eHus "
/T HAHJIUKAaTOpa Texymnii IIpomesxyTouHast
KOHTPOJIb aTTeCTalys
WIIK-1.1. Bnageer 3HaeT OCHOBHBIE 0a3bl TAHHBIX U DJIEKTPOHHBIC | Y CTHBIH Bompoc Ha
COBPEMECHHBIMHU pecypchl Al ONHMCAaHUS W MOJICITHPOBAHUSA | OMPOC IO 3auéTe
MHPOPMAITMOHHBIMHU Oro(hM3MUECKUX SBICHHUH paszmemy Ne 1 | 1-17
pecypcamu YMeeT moONb30BaThCsl OCHOBHBIMH 0azamu | KosutokBuym
1 OMOJIOrMYECKOT0 JAHHBIX M DJICKTPOHHBIMH pecypcamMu Juisi | 1o teme Ne
9KOJIOTMYECKOT0 ONHMCaHUs ¥ MOJeNUpoBaHus Ouopusnueckux | 1
COJIEpKaHUS U yMEET SIBIICHHIHA
UCIIOJIB30BaTh UX B Braneer HaBsikamu paboThl B cucreme Foldit u
npodeccroHabHOM JIpyrux OMO(GHU3MYECKHUX pecypcax
JIeSITETIPHOCTH.
WIIK-1.2. Bnageer 3Haer (u3MUECKWe TPUHIUMNBI JACWCTBUS | Y CTHBIN Bompoc Ha
SKCIePUMEHTATbHBIMA KITFOYEBBIX OMOJOTHYECKHX W (PU3MUYECKHX | OMpOC IO 3auéTe
METOIaMHU MCCIIETOBaHNHA prdopoB pasmemy Ne 2 | 18-25
) (1o TemMaTHKe TPOBOJUMBIX | YMeeT paboTaTh c naboparopuoii | Kommoksuym
pa3paboToK). U3MEPUTENBHON TEXHUKOMH o Teme Ne 2
Brageer TexHUKOH pabOTHI ¢ OHOIOTHYECKUM
o0opynoBaHHUEM, JIEHCTBYIOIINM Ha
(Gu3NMYeCKUX MPUHIUIAX
HUIIK-1.3. Ymeer 3HaeT OCHOBHBIE NPUHIUNBI aHaNM3a U | YCTHBIH Bonpoc Ha
AHAITM3UPOBATh PE3YJIbTATHl | MHTCPIPETAllMM  HAYYHBIX  JAHHBIX, KX | OMPOC MO 3a4yére
9KCIIEPUMEHTOB U ONHCAHUS B MyOJIMKAIMOHHOM (hopMaTe. paznmeny Ne 3 | 19-33
NpPEJICTABIATh UX B popMe | YMeeT  NpuUMEHATh  (usuko-xummdeckue | KowiokBuym
3 myOJIMKanuii B 3HaHUS JUIS uHTEpHpeTanuu | mo Teme Ne
peIeH3NpYyEeMBIX HayIHBIX 9KCIIEPUMEHTAIBHBIX JTAHHBIX. 3
W3IAHAAX. Brnanmeer HaBBIKAaMU OmepUpPOBaHHUA 0a30BBIMU
¢dopmynamu B obmacth  MeMOpaHHOTO
TpaHCTIOPTA, dhonauaTa OEITKOBBIX
MaKpPOMOJIEKYJII
HIIK-1.4. O6nanaer 3HaeT KiIroueBbie (OPMBI HAYUHBIX AUCKYCCHH, | Y CTHBIH Bompoc Ha
HaBBIKAMU MPOBOJIHUTH METOJbl NPE3CHTAllMd M 3allMThl CBOMX | OIPOC IO 3a4yére
JIUCKYCCUM Ha HAy4YHBIX JIaHHBIX. pazaeny Ne 4 | 34-40
(Hay4HO-TIPAKTUICCKHX ) Ymeer TOTOBHTh MaTepHaIbl s | KomokBuym
4 | MeponpusTHSIX, MIPEe3eHTAIMOHHOM U JUCKYCCUOHHOM 3amuThl. | 1o Teme Ne 4
HCII0NIb30BaTh B Iipodec- Bnameer HaBbikaMu pabOTBI B KIIFOUEBBIX
CHUOHAJILHOW JICATEILHOCTH | 3JICKTPOHHBIX 0a3aX JaHHBIX
OTEYECCTBEHHBIC U
3apyOexHbIe 0a3bl TaHHBIX.
TIK-1.5. TlorumaeT u ymeer | 3HaeT TPHUHIMILI peanu3anui  (QU3NIecKuX | Y CTHBIH Bompoc Ha
OOBSICHATE  COBPEMCHHBIC | 3aKOHOB Ha KJIETOYHOM M OPTaHHU3MEHHOM | OIPOC IO 3auéTe
poOIIEMBI COXpaHEHHS | YPOBHE OpraHM3all{ MAaTEPHH. pasmenmy Ne 5 | 40-50
5 6mropazHooOpazus u | YMeer wHTepHpeTHpoBaTh  momxoxbl K | KommokBuym
YCTOWYUBOTO YCTOMYMBOMY HIPUPOJOIONIB30BAHUIO C TOYKHU | IO TeMe Ne
HIPUPOAONOIb30BAHUS. 3peHust OMOPHU3MIECKHX TPOLIECCOB. 5,6
Bnameer HaBbIKAMH W NOAXOIAMH IS
coxpaHeHHs Ouopa3HooOpasus




TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIM HHbIe MaTepHaJbl, Heo0XoaAMMBbIe IJs
OLICHKM 3HAHWIi, YMEHUIl, HABBIKOB H (MJH) ONBITA [EeATEJbHOCTH, XapaAKTEPHU3YHOIIHX
sTanbl GOPMHUPOBAHUA KOMIIETEHIUI B MpoLecce 0CBOEHMsI 00pa30BaTeJIbHOM MPOrpaMMblI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS (PPOHTAIBHO Ha KaXJAOM 3aHSITHU
JUTsL ONIpe/IeNICHUsI TEOPETUUYECKON MOATOTOBKM B BHJIE€ YCTHOT'O OINpPOCA, a TaKXKE€ C MOMOIIbIO
JOKJIaJI0B (pedepaToB) CTYACHTOB C MYJIbTUMEAUMHBIMU MPE3CHTALUIMU U KOJJIOKBUYMOB.

3ayeTHO-3K3aMeHAIlMOHHbIE MaTepuajbl [Jsl NPOMEXKYTOYHOH  aTTecTALMU
(3K3ameH/3a4eT)

IlepeyeHb BONPOCOB /ISl YCTHOT'O KOHTPOJISAA 3HAHUI CTY/I€HTOB:
Tema 1: BBenenue B 0uopu3nky
1. Ionstue 6nopusuku (b®). Bxknan pasnuuneix Hayk B bO. [Ipumenenne b® Ha pa3nudHbIx
YPOBHSIX OpraHU3alliy KUBOW MaTEPUU.
2. CtpykTypa coBpeMenHoit b®. Mcropus pazputus b®. NU3BecTHbIe yuéHble-0Mopu3uKH (B T.4.
poccuiickue).
3. buoHuKa - MoHATHE, TPUMEPHI, (HU3UIESCKHUE MTOIXOIBI.
Tema 2: TepMoanHaMmuka 0MOJOTHYECKHX CHCTEM
4. Tlonstue tepmoauHamuku (TI), 3akOoHBI TEPMOAMHAMHKM W UX MPHIOKUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.
5. TepMoIMHAMUYECKUE CHCTEMBI, TUITBI SHEPTUU U padOTHI B OMOCHCTEMAX.
6. OcoOCHHOCTH peanu3alud 2-TO Hayajlla TEPMOJMHAMHKA B OHOJIOTHYECKUX CHCTEMaXx.
TepmoauHamuueckoe paBHoBecue. Hersnrponus.
7. Jlunetinast m HenuHeWHas oOmactu TepMmoamHamMuku. Teopema [Ipurokuna. CooTHOIIECHUS
Omnzarepa.
8. CBs13b SHTPONIMU M OMOJIOTHYECKON HH(DOPMAITUH.
9. IlpakTryeckue MPUIOKEHUS TEPMOTUHAMUYECKOTO MOAX0/1a B OMOIOTHH — TETIONPOTIYyKIIUS
JKUBBIX CHCTEM, TpaBuiia beprmana, AseHa.
Tema 3: ®oT0o0HOIOTNYECKHE TPOLIECCHI
10. DnexkrpomarautHbie u3nydeHus: (OMMU), Ouonormyeckue 3PGEKThl Pa3IUUHBIX YaCTEH
cnektpa OMMU.
11. Ilomatue  ¢orobuonorun, ob6nacTe  (orodbmomornueckux  sBieHuil.  Craguu
¢doToOnoIOorHUecKoro mporecca.
12.  Knaccudukanuss ©  KpaTkas  XapaKTEepUCTHKAa  (HOTOOMOJIOTUYECKUX  SBIICHUM.
OYHKIMOHATBHO-(U3HOIOTHYECKUE U IECTPYKTHBHO-MOIU(DULIUPYIOIIHE (POTOPEAKITHH.
13. ®usnyeckas npupoaa cBera. KopmycKynsspHO-BOJHOBON Tyaiu3M CBETa B OMOJOTHMUECKHUX
peakuusax. buonorndyecku BaKHbIE THUIIBI MOJIEKYIISPHBIX OpOUTANCH U 3IEKTPOHHBIX COCTOSHUH.
14. DnexkTpoHHBIE TEpexo bl B OnoMosekynax. Cxema S1610HCKOTO.
15. JlromuHecuennust 6uocucreM — (hU3MYecKass OCHOBA, THITHI JTIOMHUHECIICHIINH, KBAaHTOBBIN
BBIXOJ, 3ak0oH CTOKca.
16. IIpupoaHbIe U UCKYCCTBEHHBIE PIIyOPOQOPHIL.
17. T'enno3aBucumbie OnopuTmbl, padboTel UmkeBckoro. UccnenoBanus Kupnuan.
18. ®oromerpuueckue MeTo bl aHanu3a. [IpumenumocTs 3akona byrepa-Jlambepra-bapa.
19. IlpakTuyeckoe nmpuMeHeHHEe — GOTOMETPHs, POTOIIECKTPOKOJIOPUMETP, CIEKTPOGOTOMETP.
Tema 4: buosnepreruka
20. IlonsiTne OWOPHEPreTHKM W €€ MEeCTO B CHUCTeMe Oumosiormdeckux Hayk. LleHtpanpHas
npobiaemMa OMO’HEPTeTHKH.
21. Ponp Owonormyeckux MeMmOpaH B OwuodsHepreTmueckux mporeccax. Kiaccudukanus
MeMOpaH ¢ TOUKH 3peHHsI OMOIHEPTeTUKY.
22. O6mue TpUHITUIBEI TpaHCPOpMaLUK YHEPTUH B OnoMeMOpaHax. "DHepreTuuecKue BaltoThl
JKUBOM KJIETKHU.



23. Xemuoocmotrueckas runore3a Mutdemna. OCHOBHBIC THIIOTE3bI 00pa30BaHUs MaKpOIPTOB.

24. IlpyHUMIIBI CTPOCHUS M (PYHKIIMOHUPOBAHUS IEKTPOH-TpaHCcopTHHIX Henen (DTLI).

25. AT®-cunTeTa3a - NPUHITUIIBEI CTPOSHUS B CBSI3U ¢ BbIosHseMon pynkimeit. Ceszb ¢ OTLI,

26. buogpuznueckue ocHOBHI pyHKIMOHUpOBaHNE ATd-cuHTETa3HI.

27. OcobernHoct MoJieKyabl AT® kaKk yHUBEPCATBHOTO MAKPOIPTHUECKOTO COSTUHCHUS.

28. [IpakTHueckue MpUI0OKEHUS OMOIHEPTETUKN — OMOTOIUIMBHBIC JIEMEHTBI, OMOCEHCOPHI.

Tema 5: Mouiekyasipaasi Ouopuzuka

29. TloHsiTHE, UCTOPHS CTAHOBIICHHS MOJEKYJISIpHOW OMO(U3MKH, CBSA3b C IPYTMMHU pasjeiaMu

Ouooruu.

30. IIpuHOMIBI CTPYKTYPHOW OpraHu3aluy OWOTOIUMEPOB. YPOBHH OpraHu3aiuu. ATOMHAas

CTPYKTypa, KoH(popmarus, KoHpuryparmms.

31. XapakTepuCTUKH CTPOCHMS MOJIEKYJ: JUIMHA CBs3eil, ux mnosspusanus, 3hdekTuBHbIC

aTOMHBIE paanychl. BogopoaHbie cBS3M — UX poiib B GOPMUPOBAHUE MAKPOMOJIEKYJI.

32. Buasl B3amMoAeWcTBUII B Onomakpomolekynax. BaH-nep-BaanbcoBbl (OpueHTALMOHHEIE,

WHAYKIMOHHBIE, JUCTIEPCUOHHBIE) B3aUMOJCHCTBHS. DIIEKTPOCTaTUYECKUE B3aUMOIEHCTBUS.

33. O0bEMHBIE B3aMMOACHCTBUSL B MakpoMosiekyiax. [lonstue rioOynel u Oenka, yCIOBHsS MX

CYILIECTBOBAHHS.

34. Ponb ruapodoOHBIX B3aMMONEHCTBHIA B (OPMHUPOBAHUU HPOCTPAHCTBEHHON CTPYKTYpPHI

6enkoB. Teopus dOurepa.

35. Boja kak yHUKalIbHOE XUMHUYECKOE coeiMHeHne. KnacTepHas CTpyKTypa BOJIBI.

36. Mognens “Oenok-mamunaa”. MONEeKyJISIpHBIE MOTOPBI.

37. IlpakThyeckoe TNPUMEHEHHE — MOJACIHPOBAHUE OEIKOBBIX CTPYKTYp C TIOMOIIbIO

pacrpeaeneHHbIX BBIYHCIICHHH, cucremMa Fold.it

Tema 6. buogusnka memOpan

38. IlpunHIMTIBEI CTpOCHUST OoMeMOpaH, MeMOpaHHbIC OENKU U UMb OYHKIIMH OMoMeMOpaH.

39. CraHOBNIEHHE  TpEACTaBIEHUH O  CTpyKType  OumoMemMOpaH,  COBpEMEHHas

KUAKOKPUCTATIINYECKAsT MOJIEINb.

40. JIlunamuka MOJIEKyJ1 B MeMOpaHax — jarepaibHast uddy3ust, Gaum-¢aon noaBUKHOCTb.

41. MopnenpHble JUNUIHBIE MEMOpaHbl — THUIBI, CTPOEHHE, CIIOCOOBI TIOJNyYCHHS,

MCIIOJIb30BaHUE.

42. ®a30BbIc MMEpexobl B JUMUIHBIX OMoMeMmOpaHax. buomorndeckoe 3Hauenue. [loHsTHE U

CBOMCTBA KUJKUX KPUCTAIUIOB.

43. Knmaccudukarus TpaHCIIOPTHBIX IIpoiieccoB B OnomeMmOpanax. [Ipumepsi.

44. TTaccuBHblit Tpancnopt. Tunsl auddy3un, MemOpaHHbIE MOPHI.

45. Ocmoc u ¢punbsTparus. YpasHenus @uka, Teopenna, Hepucra-Ilnanka.

46. AKTUBHBII TPAHCIIOPT — POJIb B KJIETKE, THUIIBI U IIPUMEPBI.

47. IlpakThueckoe TPUMEHEHHE — CTPOCHHE, TPHUHIUIBI (YHKIMOHUPOBAHUSA HATPHIi-

KaJIMEBOT'0, KAJIbLINEBOT0 HACOCOB. POIb B KJIETKE U OpraHu3Me.

48. IlonsTHe(s) HAHOTEXHOJIOTHH, KJIAaCCU(UKAIUS OTpacieii HAaHOTEXHOJIOTHH, OMOJIOTUYECKHE

HATPaBIICHUSI.

49. JIHK kax wmatepuwan 1l HaHO-MaHUIyiupoBaHus. ['paden, dynnepeH, yriaepomaHbie

HaHOTPYOKM — MOHATHE, TPUMEHEHHE.

50. TIlpuGopsl HAHOTEXHOJIOTHYECKHX HCCICIOBAHMM — aTOMHO-CHJIOBOH MHKPOCKOIL,
AIIEKTPOHHBIA MHKPOCKOI, JazepHblil muHueT, AMP / DIIP-cnekTpocokonus — MpUHIIMIT
NEICTBUS, BO3SMOXXHOCTU 17151 OMOJIOTHH.

Kpurepun oueHuBaHus pe3yJbTATOB 00yUYeHUs

Kpurepun onenku:

Onenka «oTaH4HO» / «3auTeHo». OTBETHl Ha TOCTABJICHHBIE BOMPOCHI H3JIArar0TCs
JIOTUYHO, TIOCTIEI0BATENIbHO U HE TPEOYIOT JOMOIHUTEIbHBIX osicHeHNH. [ToHO packpeiBatoTCs
MPUYIUHHO-CIICACTBCHHBIC CBA3W MCIKIAY ABJICHHUAMU U COGBITI/IHMI/I. HeHaIOTCH OGOCHOB&HHBIG



BBIBOIBI. COOIOIAIOTCS HOPMBI JIUTEPATYPHOUN peuun

Onenka «xopomo» / «3ayTeHo». OTBETbl Ha IOCTaBJICHHBIE BOMPOCHI H3JIararoTcs
CUCTEMATU3UPOBAHO U TIOCIENOBATEIbHO. Marepuan wu3jaraerca yBEpEeHHO. PacKphITh
NPUYHHHO-CJICICTBEHHBIE CBSI3U MEXY SBICHUSIMU M COOBITUSMH. J[eMOHCTpUpYETCsl yMEHUe
AHAIN3UPOBaTh MaTepuall, OJHAKO HAa BCE BBIBOABI HOCAT apryMEHTHPOBAHHBIA U
J0Ka3aTenbHbIi XapakTep. CoOMI01al0TCsl HOPMBI JTUTEPATYPHON PEUH.

OneHka  «yAOBJIETBOPUTENIBHO» /  «3auTeHO». JIOMyCKarOTCs  HapylIeHUs B
NOCJIE0BATENBHOCTH M3JI0XKEHUS. HEmonHo pacKphIBarOTCS NPUUYMHHO-CIEICTBEHHBIE CBSA3H
MEXIY SBICHUSAMU M COOBITUSAMH. JIEMOHCTPHUPYIOTCS MOBEPXHOCTHBIE 3HAHMSA BOIPOCA, C
TPYJAOM pELIalOTCsl KOHKpeTHbIE 3anauu. VMerorcs 3aTpyAHEHHs C BbiBojgamu. Jlomyckarorcs
HapyLICHUs] HOPM JIMTEPAaTypHOU PEUH.

OneHka  «HEYyHOBJIETBOPUTENBHO» / «HE  3a4TeHO». Marepuan  H3Jaraercs
HEMOCJIE0BaTEeIbHO, COMBYMBO, HE TPEACTABISIET OIPEACICHHOM CHCTEMBbl 3HAaHMH IO
muciuiuinHe. He  packpbIBalOTCSl IPUUYMHHO-CIIEICTBEHHBIE CBSI3M MEXIY SBICHUSAMH U
coosiTusiMu. He mpoBonutcs aHanu3. BwiBombl oTCyTCTBYIOT. OTBETHI Ha JIOMOJHUTENIBHBIE
BOIIPOCHI OTCYTCTBYIOT. VIMEIOTCS 3aMETHbIE HapYILIEHUSI HOPM JINTEPATYPHOMN peUH.

BO]’[pOCBI K KOJUWIOKBUYMaM

Konnoksuym 1: Beenenune B 0uodpusuxy

[Tonstue Owodusuku (bP). Bxnag paznmuunaeix Hayk B bd. Ilpumenenune bD
Ha pa3IM4YHbIX YPOBHAX OpraHMu3anuu xkuBo matepuu. CTpykTypa coBpemeHHoi b®. Mcropus
pasButus b®. U3pectHole yuéHble-Onodu3uku (B T.4. poccuiickue). buonnka - moHsTHE,
pUMepBbI, HU3NYECKHE TTOIXO/bI.

KouoxkBuym 2: TepMoauHamuka 0HOJOTHYECKUX CHCTEM

[Tonsatue tepmomunamuku (TJI), 3aKOHBI TEPMOAMHAMUKUA W HX MNPUIOKHMOCTb K
OMOJOTHYECKHM CHCTeMaM. TepMOJUHAMHYECKHE CHCTEMbI, THIBl SHEPruu U paboThl B
ounocucremax. OcOOEHHOCTH peanu3alui 2-r0 Hayaja TEPMOJAMHAMHUKHA B OHOJOTHYECKUX
cucreMax. TepMmoamHamuyeckoe paBHoBecue. Herautponus. JluHeitHas u HenuHelHas o0iacTu
tepmoauHamuku. Teopema [lpuroxuna. CoorHomeHuss Omnszarepa. CBs3p SHTPONMM U
ounonoruueckor MHpopmarmu. [IpakTnyeckue NPUIOKEHHUS] TEPMOIMHAMHUYECKOTO IMOAX0Aa B
OMOJIOTUN — TETUTONPOIYKIIUS KUBBIX CHCTEM, TpaBuia beprmana, AmieHa.

KoanokBuym 3: @0oT0o0M0I0rHYeCKHE MPOLECCHI

OnexkTpoMarHutHele u3iaydeHus (OMMU), 6uonorndeckue >pGeKThl pa3IuYHBIX YacTeil
ciektpa OMMU. Tlonstue ¢dotobuonoruu, obnacte ¢GoTOOMONOTHYECKUX sBiIeHHH. CTamuu
¢$oToOMOTOTHYECKOT0 nporecca. Kiaccuduxarms u KpaTKas XapaKTepUCTHKA
dorobuonornueckux  gBieHUN.  DYHKIMOHAIBHO-(QU3HOIOTHYECKHE U JECTPYKTHBHO-
Momudunmpyonme Qoropeakiun. @usnueckas mnpupoaa cBera. KopmyckylsipHO-BOIHOBOM
Iyaqu3M cBeTa B OHMOJOTMYECKHX peakIusaxX. buomornueckn Ba)kHble THIBI MOJIEKYJISPHBIX
opOuTtaneil M SJIEKTPOHHBIX COCTOSHHUM. DJIEKTPOHHBIE Mepexoabl B Oumomoiekynax. Cxema
S6monckoro. JlromuHectieHIus OuocucTeM — (U3WYECKas OCHOBA, THIBI JIIOMHHECIICHITUH,
KBaHTOBBII  BbIX0J, 3akoH Crokca. IlpuponHele ©  HUCKyccTBEHHBIE  (1yopodopsI.
I'enno3aBucrumbie OMOPUTMBEI, paboThl UnxeBCKOTO. UccnenoBanust Kupnuan.
doromerpudecknue MeToArl aHanmm3a. [IlpumeHumocTh 3akoHa byrepa-JlamGepra-bapa.
[IpakTueckoe npuMeHeHune — GoroMeTpusi, criekrpodoromeTp, 3akoH byrepa-Jlambepra-bapa.

Konnoksuym 4: buosnepreruka
[TonsiTie OMOPHEPTETHKU M €€ MECTO B CHCTeMe OMoJIoTHUecKuX HaykK. LlenTpanbhHas nmpobiema
OouosHepreTuku. Ponp  Ouonorndeckux MeMOpaH B~ OHMOPHEPreTHMUYECKHMX  Ipolieccax.
Knaccudukanms meMOpan ¢ TOUYku 3peHust OnosHepreTuxku. OOIIMe TPUHIMIEI TpaHCcHopMauu
9HEepruu B OmomeMmOpaHax. "DHEPreTUYecKUe BaIOTHI KUBOM KIETKH. XEMHOOCMOTHYECKAs
runore3a Mutdemia. OCHOBHbIE THIIOTE3bl 00pa30BaHUsSI MaKpO3proB. [IpUHLUIIBI CTPOEHUS U
¢yHKIMOHUpOBaHUS 3NeKTpoH-TpaHcHOpTHRIX 1ened (DTL). ATd-cunTeTaza - HPUHIUIIBL



cTpoeHHsI B CBsi3M ¢ BbemosHsemMor ¢ynkmuei. Cpsazp ¢ OTIL. buodusnueckne OCHOBBI
¢ynkunonupoanue ATd-cunrerassl. OcoOeHHOCTH MoJekyiasl AT® kak yHHBEPCaIbLHOTO
MaKpO3pruyeckoro coequHeHus. [Ipaktuyeckue npunokeHus: OMOIHEPTreTUKN — OUOTOIIIMBHBIE
3JIEMEHTBI, OMOCEHCOPHI.
KoasnoxkBuym 5: MoJiekyasipHast 0uogusnka

[lonatue, UCTOpUS CTAHOBICHHS MOJEKYJSPHOW OWOPHU3MKH, CBSA3b C JIPYTMMHU pasfelaMu
ouonorun. [IpUHIMIBI CTPYKTYpHOH OpraHu3alMd OHOIOJMMEPOB. YPOBHU OpraHU3alIUU.
ATOMHasi CTpPyKTypa, KoH(popmauus, KoHpurypauus. XapakTepUCTUKU CTPOCHUS MOJIEKYI:
JUIMHA CBsA3eH, ux mosspusanus, 3¢(GeKTUBHbIE aTOMHBIE paanychl. BogopoaHbie CBA3M — HX
poib B (OopMHpPOBaHME MaKpOMOJIEKYJN. Buabl B3aumozeiicTBuii B Onomakpomosiekynax. Ban-
nep-BaanbcoBbl  (OpHEHTaLlMOHHBIE, WHAYKLHUOHHBIE, JHUCIEPCHUOHHBIE) B3aUMOJACHCTBHUSL.
OnexkTpocTraTHueckue B3auMojeicTBus. OOBEMHBIE B3aUMOJCHCTBUS B MaKpOMOJIEKYJaX.
[Tonsitue rmo0OyIBI M O€NKa, YCIOBHS UX CYIIeCTBOBaHUS. Poib ruapodhoOHBIX B3aUMOICHCTBUM
B (OpPMHpPOBAaHHU TPOCTPAHCTBEHHOM CTPYKTyphl OenkoB. Teopuss Pumepa. Boma kak
YHUKQJIBHOE XUMHUYEeCKoe coequHenne. KimacrepHas ctpykTypa Boasl. Mozenp “Oenok-mammHa’”.
Monexkynsipabie MOTOpBI. [IpakTHdyeckoe npuMeHEeHne — MOJICTUPOBAaHUE OCIIKOBBIX CTPYKTYP C
MTOMOIIBIO pacTIpeIeICHHBIX BhIUUcIeHui, cucrema Fold.it

KpuTtepuu onieHKH KOJJIOKBHYMA:

- OIICHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYIEHT JEMOHCTPUPYET BCECTOPOHHEE,
CHUCTEeMAaTHUYECKOE U ITyOOKOE 3HaHWE MaTepHalia, yMCHHE CBOOOIHO BBIOIHATH PAKTHUCCKHE
3a/laHusl yMeeT CBOOOHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO U C)KATO M3JIaraTh OTBETHI HA
BOTIPOCHI C MCITOIh30BAaHUEM HAYYHOH TCPMUHOJIOTHH;

- OLIEHKA «XOpOIIO» BBICTABISAETCS, €CIH CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTHUYCCKUE 3HAHHMS MaTepuajga, OTBETHl COJEPKAT HEKOTOPYI0 HETOYHOCTh HJIIU HE
OTJINYAIOTCS ITOJTHOTOH H3JI0KEHUS,;

- OIICHKa «YJOBJICTBOPUTEIHHO» BBICTABIIACTCS, €CIM CTYJCHT JAeT HEIMOJHBIC OTBETHI
Ha BOIPOCHI, IOMYCKAaeT HETOYHOCTU B (HOPMYJIMPOBKAX;

- OIICHKA «HEYJOBJICTBOPUTEIILHO» BBICTABIISCTCS, €CIM CTYJCHT HE MOATOTOBHJICS, HE
OTBETHJI Ha BOMPOCHI MJIM OTBETHJI HEMPABHUIBLHO; IMOKA3all Cliadble 3HAHUS U JIOMYCTUI TPyObIe
OIINOKHU

Kpurepun ouenku pedepara:

OneHka «3auTe€HO» CTaBHUTCA, €claM 0003HaueHa IpobiieMa W OOOCHOBAaHA €€ aKTYalbHOCTbD,
CleNiaH KpaTKUi aHaIM3 Pa3IMyYHBIX TOYEK 3PEHHs Ha PAacCMaTpUBAaeMyIO NpoOiieMy, TeMma
packphITa, BBIIEpXKaH 00bEM, COONIIOJCHBI TpeOOBaHUS K BHEHIHEMY O(OPMIICHHUIO, JaHBI
IPaBIJIBHBIC OTBETHI HA JIOTIOJIHUTEIBHBIC BOIPOCHL.

OneHka «HE 3auTE€HO» CTaBUTCA, €CIM Tema pedepara HE pacKpblTa WIM HUMEIOTCA
CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOoBaHMH K pedepupoBaHuio. B wacTHoCTH, TeMa ocBelieHa
JMIIB YaCTHUYHO; TOMYIIEHb! (PaKTHUEeCKHUE OIIMOKH B COIepKaHUM pedepaTta WM IpU OTBETE Ha
JIONOJTHUTEIILHBIE BOITPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BBIBOJ.

Bonpocek! 111 NOATOTOBKH K 3a4€Ty

1. Ionstue 6uodusuxu (bP). Bknan paznuuasix Hayk B bD. Ilpumenenne bO Ha pa3nudHbIX
YPOBHSIX OpraHU3alliy KUBOW MaTEPUU.

2. Ctpykrypa coBpeMenHoi b®. Mcropus pazsutus b®. U3BectHble yuéHbie-0nodu3nku (B T.4.
poccuiickue).

3. buoHuKa - MOHATHE, TPUMEPHI, (HU3UIESCKHUE MOIXOIBI.

4. Tlousarue Ttepmonunamuku (T[[), 3aKOHBI TEPMOIMHAMHKA W WX NPHIOKHUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.

5. TepMoaMHaMUYECKHE CUCTEMBI, TUIIbI SHEPTUU U pabOThl B OMOCHCTEMAX.



6. OcoOcHHOCTH peanu3alud 2-TO Hayajlla TEPMOJMHAMHKA B OHOJIOTHYECKUX CHCTEMaXx.
TepmoauHamuueckoe paBHoBecue. Heranrponus.

7. Jlunetinast m HenuHeWHas oOmactu TepMmoamHamMuku. Teopema [Ipurokuna. CooTHOIIECHUS
Omnzarepa.

8. CBs13b SHTPONMU M OMOJIOTHYECKON WH(DOPMAITUH.

9. IIpakTHyeckre MPUIOKEHUS TEPMOJUHAMUYECKOTO MOIX0Aa B OMOIOTHH — TEIUIOMPO Ty KIIHS
JKUBBIX CUCTEM, TpaBuiia beprmana, AseHa.

10. DOnextpomarnuTHble u3nydeHus (OMMU), Oumonormueckue 3(QeKTbl pa3auyHBIX yacTen
criektpa OMMU.

11. Tlomsarue  ¢otobmonorun, ob6nacte  ¢orodbmonorndeckux  sBiaeHuit.  Craguu
($h0oTOOMOTOTHYECKOTO TIpoIIecca.

12.  Knaccupukamuss W KpaTkas  XapakTepUCTHKAa  (OTOOMOJOTHMYECKUX  SIBICHHIA.
@OyHKIMOHANTBHO-(DU3HONIOTHYECKHE U IECTPYKTUBHO-MOANDULUPYIOIINE (OTOPEAKIIHIH.

13. ®usnueckas npupoaa ceera. KopmyckynsapHO-BOJHOBOH Jyanu3M cBeTa B OMOJIOIMYECKHX
peakiusx. bruonornuecku BaxHbIe TUIIBI MOJIEKYJISIPHBIX OpOUTAIICH U JIEKTPOHHBIX COCTOSHUM.
14. DnexTpoHHBIE Tepexo/bl B Onomonekynax. Cxema S010HCKOTO.

15. JlromuHecneHnusa O6uocucreM — (uanueckass OCHOBA, THIBI JIIOMUHECIICHIINHN, KBAaHTOBBIN
BBIXO/I, 3ak0H CTOKCa.

16. ITpupoaabie 1 UCKyCCTBEHHBIE (PIIyOpOodOpHI.

17. I'enno3aBucumblie 6MopuTMBI, paboTsl UmkeBckoro. MccnenoBanust Kupnuan.

18. doromerpudeckue MeToabl aHanu3a. [I[pumenumocts 3akoHa byrepa-Jlambepra-bapa.

19. IlpakTHueckoe mpuMeHeHHe — GoTomeTpusi, criekrpodoTomerp, 3akoH byrepa-Jlambepta-
bapa.

20. Ilonarue OMO’HEPreTHKH M €€ MECTO B CHUCTeMe OHOJOrHMuecKux Hayk. LleHTpanbHas
npo0jeMa OMOIHEPTETHKHY.

21. Ponp Ouonormueckux MemMOpaH B OHOPHepreTMueckux mnpoueccax. Kiaccuduxamms
MeMOpaH C TOYKU 3peHHs] OMOIHEPTETUKH.

22. O0mue npUHIUIB TpaHCPOPMALIMU YHEPTUU B OMoMeMOpaHax. "DHepreTH4ecKue BallOThl”
JKUBOU KJIETKH.

23. XemuoocMoTHyeckas rumnore3a Mutuenia. OCHOBHBIE TUIIOTE3bI 00pa30BaHUSI MAKPOIPrOB.
24, IlpuHIUIIBI CTpOEHUS U (QYHKIITMOHHUPOBAHUS dJIEKTPOH-TpaHCIOPTHBIX 1eneit (D TL).

25. AT®-cunTeTa3a - MPUHLHUIIBI CTPOCHUS B CBA3H C BhINoNHsAeMOoN ¢pyHkuueit. Ceszp ¢ DTLI.
26. buoduznueckne ocHoBbl PyHKIIMOHUpOBaHNE ATd-cuHTETA3HI.

27. Ocobennoctu MoJieKysibl AT® kak yHHBEpCATbHOIO MaKpO3PIUYECKOTO COSTUHEHHUSL.

28. [IpakTHuecKkue MPUIOKEHHUs OMOIHEPTETUKU — OMOTOIUIMBHBIE HJIEMEHTHI, OMOCEHCOPBHI.

29. TloHsiTHE, UCTOPHS CTAHOBIICHHS MOJEKYJISIpHOW OMO(M3MKH, CBSA3b C IPYTMMHU pasjeiaMu
Ouosoruu.

30. IIpuHOMIBI CTPYKTYPHOW OpraHu3alnuy OWOTOIUMEPOB. YPOBHH OpraHu3aiuu. ATOMHAas
CTPYKTypa, KoH(opmarus, KoHpuryparmms.

31. XapakTepuCTUKH CTPOCHMS MOJIEKYJ: JUIMHA CBs3eil, ux mnoispusanus, 3(dekTuBHbIe
aTOMHbIE paanychl. BogopoaHble ¢BA31M — UX poiib B (POPMUPOBAHNE MAKPOMOJIEKYI.

32. Bugasl B3amMoaeWcTBUIl B OnoMakpomolsekynax. BaH-nep-BaanbcoBbl (OpueHTAaLMOHHEIE,
WHyKIUOHHBIE, TUCIIEPCUOHHBIE) B3aUMOIEHCTBHS. DIEKTPOCTATHUECKUE B3aUMOAECHCTBHSL.

33. O0bEMHBIE B3aUMOACHCTBUS B MakpoMosiekyiax. [lonstue rioOynel u Oenka, yCIOBHsS MX
CYLIECTBOBaHHS.

34. Ponbp ruapodoOHBIX B3aUMONEHCTBHIA B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
6enkoB. Teopus durepa.

35. Boja kak yHUKalIbHOE XUMHUYECKOE coeiMHeHNe. KnacTepHas CTpyKTypa BOJIBI.

36. Monens “Oenok-mamunaa”. MONEeKyJISIpHBIE MOTOPBI.

37. IlpakThyeckoe NPUMEHEHHE — MOJACIHPOBAHUE OEIKOBBIX CTPYKTYp C TIOMOIIbIO
pacrpeiecIeHHbIX BeIUMCIeHni, cucrema Fold.it

38. IIpunuuns! crpoeHus: OnomeMOpaH, MeMOpaHHbIe Oenku U Tunuabl. @yHKIUN OnoMeMOpaH.



39. CraHOBIIGHHE  TPEICTaBIEHUW O  CTPYKType  OmomemOpaH, COBpPEMEHHas
KUAKOKPHUCTAININYECKAST MOJIEINb.

40. lunaMuka MOJIeKyJ1 B MeMOpaHax — jiarepaibHas 1uddy3ust, haumn-Ghaomn moaBuKHOCTb.

41. MopenbHble JIMOUAHBIE MeMOpaHbl — THUIBL, CTPOEHHE, CIOCOOBI  IOy4eHUs,
HCIIOJIb30BaHUE.

42. da3oBble Mepexoabl B JMMUAHBIX OnomemOpanax. buomormueckoe 3Hauenue. [lonsatue u
CBOMCTBA KUIKUX KPUCTAIIIOB.

43. Knaccuduxanus TpaHCIOPTHBIX MpoieccoB B OnomemOpanax. [Ipumepsr.

44. [TaccuBHbIi Tpancnopt. Tunbl quddy3un, MeMOpPaHHBIC TTOPHI.

45. Ocmoc u punbrpanus. Ypasuenus ®uka, Teopemnna, Hepucra-ITnanka.

46. AKXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPHI.

47. TlpakTHueckoe TNPUMEHEHHWE — CTPOCHHME, TPHUHLUUIBI (YHKIMOHUPOBAHUS HATPUK-
KaJIMEBOT'0, KAJIbIINEBOTO HACOCOB. POb B KJIETKE M OpraHu3Me.

48. TlonsiTue(s1) HAHOTEXHOJOTHH, KIacCU(UKAIUSA OTpaciieil HAHOTEXHOJIOTHUH, OMOJIOTHYECKHUE
HaIPABJICHUS.

49. JJHK kaxk wmarepuan ajias HaHO-MaHUMIyJiupoBaHus. I'padeH, dysiepeH, yriepoaHble
HaHOTPYOKH — MOHATHE, TPUMEHEHHE.

50. TIpubopsl HAHOTEXHOJOTHYECKMX HCCICIOBAHUA — AaTOMHO-CHJIOBOH MHKPOCKOII,
AJICKTPOHHBIM MHMKPOCKOI, Ja3zepHbli nuHIET, SIMP / DOIIP-ciekTpocokomusi — NpUHIIMIT
JeCcTBUS, BOSMOXKHOCTH /17151 OMOJIOTHH.

Kputepuu onenku 3auéra:

- «3aUTEHO» BBICTABIISIETCS, €CIM CTYJEHT YCBOMJI OCHOBHYIO M 3HakOM C
JIONIOJTHUTEIILHOM ~ JIUTEPATypOH, PEKOMEHTIOBAHHOM MPOrpPaMMON; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTHYeCKoe U TIIIyOOKOoe 3HaHHME NPOTrPaMMHOIO Marepuaia, yMEHHE
CBOOOZHO  BBINOJHATH  MpPaKTUYECKHE  3aJaHus, TpeOyemble  OOLIEKYJIbTYpHBIE U
npodecCHOHATIbHBIE ~ KOMIETEHIMH  C(OPMHPOBAHBI,  yMeeT  CBOOOJHO  JIOTMYECKH,
apryMEHTUPOBAHHO, YETKO M CXATO M3JaraTh OTBETHl HA BOIMPOCHI C UCIOJIb30BAHUEM HAyYHOMH
TEPMHUHOJIOTUH;

- «HE 3a4YTEHO» BBICTABIISIETCA, €CJIU CTYACHT HE MOATOTOBUJICS K 3a4€Ty, HE OTBETUJI Ha
BOIIPOCHI MJIM OTBETUJI HETPABUIIbHO; MTOKA3aJl CJ1a0ble 3HAHUS U JIOIYCTUII IPpyOble OIUOKH.

OHGHO‘IHBIG cpeacrBa i HWHBAJIMAOB W JIUMI[ C OrPaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOUPAIOTCS C YIETOM UX WHAUBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Hpu HGOGXOI[I/IMOCTI/I HHBaJIWJaM H JiMaM ¢ OrpaHHYCHHBIMHU BO3MOXHOCTAMU
3JI0POBBS MTPEOCTABIISICTCS TOTIOIHUTENILHOE BPEMsI JJIsl TIOATOTOBKH OTBETA Ha 3a4eTe;

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHS] MHBAINIOB M JIUL C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI TIPEAYCMATPUBACTCS MCIIOIh30BAHUE TEXHUYECKUX
CpCacCTB, H€O6XO,Z[I/IMBIX UM B CBA3HU C UX UHAUBUAYAJIbHBIMU OCO6€HHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCS C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U MHBAJIUAOB TpOIEAypa OLCHMBAHUS pE3YyJbTaTOB OOYYEHUS N0 JUCHUIUIMHE MOXET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHHIUIHHE (MOIYJIIO) TIPEIyCMATPUBACT TIPEIOCTABICHHUE
uHpopManuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 370POBbS U BOCIPHUSATHA
nHpopmanuu:

JUist L ¢ HapyLIEHUSMU 3PEHUS:

— B TIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JIiist T ¢ HApyIICHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.



JIJIst I ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEILHOTO amapara:

— B Iie4aTHo# Qopme,

— B (hopMe IIEKTPOHHOTO JJOKYMEHTAa,

JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

Y4yeOHasi suTeparypa

L. Bonbkenmreitn, M.B. buodusuka [Dnekrponssiii pecypc] : yded.mocobue —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlamp, 2012. — 608 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/3898

2.  HukwusH, A. buodmsuka : koHcmekT nekuwii / A. Hukwmsa, O. JlaBpimoBa ;
MunuctepcTBo 00pazoBanust u Hayku Poccuiickoit @eneparuu, OenepaabHOe TOCYIapCTBEHHOE
OroKkeTHOE 00pa3oBaTeNbHOE YUPEKICHHUE BBICHIErO MNPOo(EeCCHOHATBLHOTO 00pa3oBaHUs
«OpeHOyprckuii TocyaapcTBeHHbIH yHuUBepcuteT». - OpenOypr: OI'Y, 2013. - 104 c.; To xe
[DnexTponnsIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259291.

3. Camoiinos, B.O. Menununckas 6uodusuka: yueOHuK s By30B / B.O. Camoiinos. - 3-
e u3a., ucnp. u jxom. - CII6.: CrnenJIut, 2013. - 604 c.: Tabm., ui. - bubauorp. B k. - ISBN 978-
5-299-00518-9; To xKe [D51eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

4. ®unkensiuTeiiH, A.B. ®u3nka OenkoBbix Monekyn / A.B. @unkensiTeiid. - MockBa;
MxeBck: NM3narenbctBO MHCTUTYTAa KOMIBIOTEPHBIX MccaenoBanuii, 2014. - 423 c. - ISBN 978-
5-4344-0193-7; To xKe [D51eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

5. AuznpuanoB, A.M. KornpopmanmoHHslii aHanu3 OeNKoB: Teopus U NpuiioxeHus / A.M.
Anpapuanos ; on pea. I'.B. ManaxoBoii. - Munck: benopycckasa nayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

6. buodusnueckas sxonorus / B.A. TBepaucnos, A.D. Cunopona, JI.B. flkoBenko, B.T.
Tpodumos. - M.: U3narensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1; To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

Jl51s ocBOEHMS AUCUMILTMHBI MHBAIUIAMH U JUIIAMH C OTPAHUYEHHBIMUA BO3MOXKHOCTSMHU
3I0POBbSl MMEIOTCSI M3JaHHS B DJIEKTPOHHOM BHJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMaxX
«Jlanb» u «tOpaify».

5.2. llepuoauyeckas gureparypa

Hazsanwne m3ganus IlepuognanocTtsb Mecto 3a KaKue TOoJIbl XPaHUTCS
BBIXO7a (B TON) XpaHCHUs
buonorus. PedepaTuBHbrii 12 PX 1970-2020 Nel-2
)xypras. BUHUTHU
KypHan MEKpOOHOIOTHH, 6 3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-
SMMIEMHUOIOTHH U 6,2020-
MMMYHOOHOJIOTUH
Uzeectus PAH (o 1993 r. 6 q3 2009-2018 (1 momyr.)
Uzsectust AH CCCP).Cepust:
buosnoruueckast
WzBectust PAH (7o 1993 r. 6 P® 1936,1944-1945
Uzsectust AH CCCP).Cepust:
buosnoruueckast
Muxkpobuosiorus 6 43 2009-2018 Nel-3
Muxkpobuonorus PAH 6 PO 1944
MounekyJsipHas OMOJIOTHsl 6 43 2008- 2016, 2017 Ne 1-3
Ycnexu coBpeMeHHOI OnoJiorun 6 43 2008-2017
Ycnexu coBpeMeHHOI OnoJiorun 6 PO 1944-1945



https://e.lanbook.com/book/3898
http://biblioclub.ru/index.php?page=book&id=259291
http://biblioclub.ru/index.php?page=book&id=253912
http://biblioclub.ru/index.php?page=book&id=469608
http://biblioclub.ru/index.php?page=book&id=142264
http://biblioclub.ru/index.php?page=book&id=468806

HazBanwue u3nanus [lepuoauunocTsb Mecrto 3a KaKue rojpl XpaHUTcs
BBIXO/1a (B ron) XpaHEeHHUs

Du3noJIOTHs PaCTeHUN 6 u3 2009-2018(1 monyr.)

DxoJorus 6 u3 2009-2018(1 monyr.)

[puknagnas OMOXUMHUS U 6 I3 2008- 2013, 2014 Ne 1-5, 2015- 2016,

MHUKPOOHOJIOTHS 2017 Ne 1-3

buorexnonorus 6 I3 2010-2011,2012 Ne 1-5, 2013 Ne 4-
6,2014 Ne 1-2,4-5, 2015-

Buodusuka 6 3 "1959, 1961-2008, 2009 Ne 1-3, 5-6,
2010-2018 (1 mosyr.)"

BuorexHocdepa 6 u3 "2011 Ne 4-6,2012 Ne 1-2, 2013 Ne4
2014 Ne 1-4, 2015, 2016 Ne 1-2,5-6,
2017 Nel1-2,4, 2018 Nel

5.3. UHTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHble NpodeccuoHAIbHbIE 0a3bl
JAHHBIX U1 HHPOPMALMOHHbIE CIPABOYHBIE CHCTEMbI
DNeKTPOHHO-0MOMoTedHbIe cuctembl (IBC):
1. DBC «IOPAMT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

DB

IIpodeccnonanbHbie 0a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas oubnuorexa (H9b) http://www.elibrary.ru/

[ToTHOTEKCTOBBIC apXMBBI BEAYIINX 3allaHBIX HAYYHBIX )KYpHAIOB Ha Poccuiickoit
HHaT(popMe Hay4HbIX xypHatoB HOMKOH http://archive.neicon.ru

7. HaumoHanmbHass dJNEKTPOHHAss OmOmmMoTeka (MOCTynm K DJIEKTPOHHOM  OMOJIMOTEKe
muccepranuii Poccuiickoit rocynapcrBenHoit 6ubnuorexku (PI'b) https://rusneb.ru/
8. Ilpesunmentckas 6mbmuorexa uM. b.H. Enpriuna https://www.prlib.ru/

9. DnexktponHas kotekius Oxcdoprackoro Poccuiickoro @onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlektopuym TB" http://www.lektorium.tv/

18. Yuuepcurerckas napopmarmontas cuctema POCCHUS http://uisrussia.msu.ru

SNk W=

NudopmanmoHHble CIPABOYHbIE CHCTEMbI:
1. KoncynsranT [Inioc - cipaBouHas mpaBoBasi cucTeMa (JOCTYII MO JIOKaJIbHOM CeTH ¢
KOMITHIOTEPOB OMOINOTEKH)

Pecypcol cBoOOAHOTrO 10CTYyNA:
1. KubepJlenunka http://cyberleninka.ru/;
2. AmepukaHCKas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
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https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
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3. MuHHCTEpCTBO HAYKHU U BHICIIETO oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. ®enepanbnbiii moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hndopmanuonnas cucrema "ExnHoe okHO JOCTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

6. Enunas xomieknus nudpoBhIX 00pa3oBaTEIbHBIX PECYPCOB http://school-collection.edu.ru/ .

7. IIpoekt ['ocynapcTBEHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymknna
"Ob6pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBoyHO-MH(POpPMALMOHHBIN opTan "Pycckuii S3bIK" http://gramota.ru/;

9. Cunyx0a TeMaTHYeCKHX TOJKOBBIX clloBapeil http://www.glossary.ru/;

10. CnoBapu u 3HUMKJIONEANUHU http://dic.academic.ru/;

11. Obpa3zoBarenbHblil mopran "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit deneparuu”. Bompocs! 1 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHbIE YJIEKTPOHHBbIE 00pa3oBaTe/bHbIe U HHPopManuoHHbIe pecypcbl KyoI'y:

1. DnextponHbIi katanor Hayunoit oubnuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnextpoHHas 6ubnmuoreka TpyaoB yueHbix Kyol'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBLHOTO JUHAMUYECKOTO 00yUYeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIAHOB, y4€OHO-METOINUECKUX KOMIUICKCOB, ITyOIMKAIUA U KOHPEPEHITHI
http://infoneeds.kubsu.ru/

5. bubmmotexa nHpOPMAIIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DIeKTpoHHBIN apxuB MOKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DNeKTpoHHBIE O00pa3oBaTeNIbHBIC pecypchl Kadeapbl HHGOPMAIIMOHHBIX CUCTEM |
TexHosmoruii B oOpazoBanun KyOI'Y u Haywuno-meromuueckoro >xypHama "IIIKOJIbBHBIE
I'OJBbI" http://icdau.kubsu.ru/

6. MeToguyeckne ykazaHusi JJs OOy4AlOUIUXCH 10 OCBOCHHK) IMCHUIIHHBI
(MoayJinn)

MeTtoauyeckue peKOMeHAAllMH [0 OCBOEHHUIO JIEKIIMOHHOr0 MaTepuaJa,

MO/AITOTOBKE K JIEKIUAM:

Pabora Ha nekuuu ABISETCS OYEHb BAKHBIM BUIOM CTYIACHUECKOHN NEATENBHOCTH Ui U3y4eHUs
AUCHUIUIMHBI, T.K. Ha JICKOUH IIPOUCXOAUT HE TOJIBKO COO6H_I€HI/I€ HOBBIX 3H8.HHI>1, HO H
cucTeMatu3anus U 0000IIeHre HAKOIUICHHBIX 3HaHUN, (JOpMUPOBAHHE HAa UX OCHOBE MJIEHHBIX
B3IJIAJIOB, YOXKACHUN, MHUPOBO33PEHUS, DPA3BUTHE IO3HABATEIBHBIX M MPOPECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpHEHTHPYET CTYIACHTOB B yueOHOM Martepuaine. Kparkue 3amucu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTh MaTepUal.

Hanucanne KkoHcCmekTa JeKIM: KpaTKO, CXEMAaTU4YHO, TOCJTEeI0BaTENbHO (UKCHPOBATH
OCHOBHBIC TIOJIOXKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOILICHMS; IMOMeYaTh Ba)KHBIE MBICIH,
BBIJIETISATH KIIIOUEBBIE CII0BA, TEPMHUHBL. KOHCIEKT JTydllle MOApa3aeNiaTh Ha MyHKTHI, maparpagsl,
coOuoiasi KpacHyro CTpOKy. IIpMHIMIIUANbHBIE MeECTa, OIpeNeseHus, (OpPMYINbl CIeayeT
COMPOBOXKAATh 3aMEUAHUSMU: «BAXKHO», «OCO00 BaXKHOY», «XOPOLIO 3alIOMHUTHY» U T.N. WU
NoMYepKUBaTh KpacHoi pyukoi. llemecoobpazHo pa3paboTaTh COOCTBEHHYIO CHMBOJIHKY,
COKpAIIEHUSI CJIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATh BHHUMAaHHWE Ha BaXXKHBIX CBEACHUSIX.
HpOCJ'IYI_HI/IBaHI/Ie 1 3allUCh JICKIIUU MOKHO IMPOU3BOIUTD IPHU MMOMOIIIU COBPEMCHHBIX yCTpOﬁCTB
(muxTodoH, HOYTOYK, HETOYK M T.M.). Paboras Hajg KOHCIEKTOM JICKIIMW, BCErjaa CieayeT
UCTOJIBb30BaTh HE TOJBKO Y4YEOHUK, HO M Ty JHUTEPaTypy, KOTOPYIO JOMOJHUTEIHHO
peKOMEeH/J0Bal JIEKTOp, B TOM 4YHCIE TEpUOJUYECKHE M3JaHHUsI COOTBETCTBYIOLIEH
HanpaBneHHOCcTH. [lo pe3ynbTaTam pabOThl C KOHCIEKTOM JIEKIUW CJeIyeT O0O3HAYUTh
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BOIPOCHI, TEPMUHBI, MaT€pUAJ, KOTOPBIA BBI3BIBAET TPYIHOCTH, TOMETUTh U TOMBITATHCS HAUTH
OTBET B PEKOMEHAyeMOW mmrTeparype. Ecmu caMocCTOsATenhbHO HE yaaeTcss pa3olOparbcsi B
MaTtepuaie, Heo0X0IuMO cPOopMyITHPOBATH BOIIPOC U 33J1aTh MPENOAaBaTEII0 Ha KOHCYJIbTAIIHH,
Ha J1a00paTOPHOM 3aHSTHH, HA OOIICHUH B KOHTAKTHBIC Yachl. JICKIIMOHHBIN MaTepuall SIBISETCS
0a30BbIM, C KOTOPOTO HEOOXOJIMMO HadyaTh OCBOCHHUE COOTBETCTBYIOIIETO pa3jieia W TEMBI.
IIman moAroTOBKY K JICKITMU:

. 03HAKOMUTHCS C TEMOM JIEKLIUU

. 03HAKOMUTHCS C MPEATI0KEHHBIMHA BOIIPOCAMU
. M3YYHUTh COOTBETCTBYIOIIMI MaTepuan

. 03HAKOMUTHCS C JTUTEPATYPOH 10 TEME

MeToan4yeckue peKOMeHAAUMHU 10 MOATOTOBKeE K NPAKTHYECKHUM 3aHATHAM

B npornecce moAroToBKM K MPAaKTUYECKOMY 3aHITHIO HEOOXOIUMO O3HAKOMHUTBHCS C
pabodeil mporpamMMmoil IUCHUIUIMHBI, TEMaMH M TUIAHAMU TPAKTHYECKUX (CEMHHAPCKUX)
3aHATUH, yAenss ocoboe BHHMMaHHE MeNsIM M 3aJadyaM, CTPYKTYpe U COAEpNKaHHUIO
JUCLUTUIMHBL, TIPOBECTH aHAIU3 OCHOBHOM y4eOHOH nuTepaTypsl, Mocie 4ero padboTarb C
PEKOMEHJIOBAHHON  JOMOJIHUTEIbHOM JuTeparypoil. Ilpu yCTHOM BBICTYIUIEHHM TIO
KOHTPOJIbHBIM BOIIPOCAM CEMHUHAPCKOI0 3aHSATUS HYXHO HM3Jararb (HE 4YMTaTh) Marepuai
BBICTYyIUIEHHSI cBOOOAHO. HeoOxonmmMo KOHIEHTpUpPOBATh CBOE BHUMAHUE Ha TOM, 4YTO
BBICTYIUICHHE OOpaIlleHO K ayJWTOpWH, a HE K MPErnoJaBaTellto, T.K. 5TO 3HAYUMBIA aCIEKT
npodeccuoHanbHbIX KommeTeHUud. [lo OKOHYaHMM CEMHHApCKOrO 3aHATUS  CIIEAYyeT
MOBTOPUTH BBIBOJIbI, CKOHCTPYUPOBAHHBIE HA CEMUHAPE, MPOCIEAUB JIOTUKY UX MOCTPOEHUS,
OTMETHUB TMOJIOXKEHHUS, JIeXkKalllie B UX OCHOBE. JIJi 3TOro B TeUEHHE CEMUHapa cleayeT AefaTh
noMeTku. bonee Toro, B ciyyae HeTO4YHOCTEH M (WJIM) HEMOHMUMAHHUS Kakoro-i1nbo Bompoca
IPONJEHHOTO MaTepuala cieayeT oOpaTHTbcs K IpEenojaBareiio Juis MOJydYeHHUs
HEOOXOUMOM KOHCYJBTAIlMU W Pa3bsCHEHHsI BO3HUKINEH curyarmu. CxeMa MOATOTOBKH K
MPAKTUUYECKUM 3aHATHIM:
* O03HAKOMHTbHCS C TEMOW PabOTHI
*  pPaccMOTPETh MPEI0KEHHBIE BOIPOCHI
*  W3YYUTh JEKIHUOHHBIN MaTepuall, OCHOBHYIO U JIONOJHUTEIbHYIO JTUTEPATYPY
* THUCHbMEHHO OOPMUTH OTBET Ha BOIIPOCHI
* TIOABECTH UTOT U CAENATh CTPYKTYPUPOBAHHBIE BHIBOIbI

OO0mme pekoMeHIAMH M0 CAMOCTOSATEJILHOH padoTe 00y4aromuxcs

CamocrodrenbHass paboTa CTYAGHTOB JUCHMIUIMHE OCYIIECTBJISETCS C  LEJIbIO
yIIyONieHUs], PacIIMpeHHs, CUCTEMAaTH3allMM M 3aKPEIUICHUS TOJTYYEHHBIX TEOPETHUYECKUX
3HaHUM, (HOPMUPOBAHMUS YMEHUH MCIIOJIb30BaTh JOKYMEHTALMIO M CIELHUATIBHYIO JUTEPATypy,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEW W aAKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITEJIbHOTO MBILIUIEHUS, CIIOCOOHOCTEN K CaMOpPa3BUTHIO, CaMOCOBEPIIEHCTBOBAHHUIO U
camMopealM3allui,  Pa3BUTUS  MCCIENOBaTeNbCKUX  yMmMeHumid.  Ilepen  BeImosHeHHEM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHHMAaTh IENW M 3aJadyd padoThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOYHBIA 00BEM, OCHOBHBIE TpEOOBaHHMS K pe3ylbTaTaM padOTHI,
KPUTEPHH OLICHKH. BO BpeMs BBINOJIHEHHS CaMOCTOSTEIbHOM PabOThl MPENOJaBaTeNb MOXKET
POBOJIUTH KOHCYIbTalMU. KOHTPOJIb pe3yIbTaToOB CaMOCTOSTEILHON PabOThI CTYJCHTOB MOXKET
OCYILECTBIISATHCS B MUCbMEHHOM, YCTHOW WM CMEIIaHHOH (hopMe, ¢ IPeACTaBICHUEM MTPOIYKTa
TBOPYECKOI JEATENbHOCTH CTy/IeHTa. B kKauecTBe )OpM M METO0B KOHTPOJISI CAMOCTOSATEIBHOM
paboThI CTYZIEHTOB MOTYT OBITh MCIIOJIBb30BaHbl J1a00PAaTOPHBIEC 3aHATHS, KOJNIOKBUYMBI, 3a4€THl,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE pabOThl U Ap. KpurepusMu OIEHKH pe3yIbTaToB
CaMOCTOSITENIbHOW pPAa0bOThl CTYJEHTA SIBISIOTCS: YPOBEHb OCBOEHHUS CTYJIEHTOM Y4eOHOro
MaTepuaia;, YMEHHUS CTyJeHTa HCIOJb30BaTh TEOPETUYECKHE 3HAHHWS TPU BBINOJIHEHUH
UHIUBUIYAIbHBIX 3aaHul; CQOPMHPOBAHHOCTH YMEHUH; OOOCHOBAHHOCTb U YETKOCTb



U3JIOKEHUSI OTBETa;
MIOATOTOBKU:

® U3y4YUTb COOTBETCTBYIOIIMM JIEKIIMOHHBIN MaTepHall

® H3Y4YUTb OCHOBHYIO JIUTEPATYypy 10 TEME

® H3Y4YUTh JONOJHUTEIBHYIO JINTEPATYPY IO TEME

e 0(GOpPMUTH BBINOJHEHHYIO pPAa0OTy NMUCBMEHHO WIM B BHJE IPE3CHTALUU B

3aBUCUMOCTH OT 3a1aHUs
® CleNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.

opopmiieHHe MaTepualla B COOTBETCTBMHM ¢ TpeOoBaHusmu. [lman

B ocBoeHMM MUCIMIUIMHBI MHBAJIMIAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas yueOHas pabora (KOHCYJIbTAllUH) —
JIONOJTHUTEIIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

WupuBuayanbHble KOHCYJIBTAIMM IO TPEIMETY SBIAIOTCS BaXXKHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIIMM MHAWBUAYATH3aluy O0yYeHHUS U YCTaHOBJICHUIO BOCIIUTATEIIFHOIO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBBSL.

MeTtoauyeckue peKOMeHAAIMH 110 MOATOTOBKE K 3a4eTy

[Ipu moaroroBke K 3a4€Ty HEOOXOIUMO OPHUEHTHPOBATHCA HAa KOHCHEKTHI JIEKIHHA, pabouyro
porpaMMy JUCHUIUIMHBI, HOPMaTUBHYIO, Y4EOHYIO U peKOMEHAyeMyIo nuTepatypy. OcHOBHOE
B MOJATOTOBKE K C/Iaye 3a4deTa - 3TO MOBTOPEHUE BCET0 MaTepuaia IUCIUIUIMHEI, TI0 KOTOPOMY
HEoOXoAMMO cnaBaTh 3a4yeT. [Ipw MOAroToBKE K clade 3adera Bech 00beM pabOThl HYKHO
pacnpenensaTb paBHOMEPHO IO JTHSM, OTBEIEHHBIM ISl TIOJTOTOBKH, KOHTPOJIUPOBATH KaXIbIi
JICHb BBITIOJIHEHUE HAaMEUYeHHOW paboThl. B mepuosj MoOAroToBKM K 3ayeTy CTYICHT BHOBb
oOparaercs K yxe u3ydyeHHoOMY (MpoiiieHHOMY) yaeOHoMy Mmatepuainy. [loarotroBka BKIrO4aeT
B cebs TpW »JTama: caMmMoCTosTeNbHas paboTa B TEUYEHHE CEMECTpa; HEMoCpeICTBEHHas
MOATOTOBKA B JHH, MPEANISCTBYIOIIKME 3a4eTy MO TeMaM Kypca. s ycmeurHoi caadu
yKazaHHble B pabouell mporpamme QopMUpyeMble KOMIETEHIIMH B pe3yJbTaTe OCBOCHUS
JTUCIUIUIMHBL  JTOJDKHBI OBITH MPOJIEMOHCTPUPOBAHBI, TOTOBUTHCS K 3a4eTy HEOOXOIUMO
HAaYMHATH C TIEPBOM JICKIIMH U TIEPBOU JJaO0OpaTOPHOIN pabOTHI.

7. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue 1o Jucuunianae (MoayJi)

HanmeHoBanue crienualIbHBIX
MOMEILEHUI

OCHAaIIEHHOCTD CITEIHAIbHBIX
MOMEILEHUI

HepequL JIMOCH3MOHHOI'O
MNporpaMMHOTO obecneueHus

YueOHble ay IUTOpUU JUIs
NPOBEICHUS 3aHATHH JIEKIIHOHHOTO
THIA.

Mebernb: yaeOHas MeOeb.
TexHUYECKUE CPEICTBA O0YUCHHUS:
9KpaH, MPOEKTOP ayJHOCHCTEMa,
KOMITBIOTEP/HOYTOYK,
COOTBETCTBYIOIIUM ITPOTPAMMHBIM
obecrieuernem (I10).

Microsoft Windows
Microsoft Office

NAG: A E ayIUTOpUH st | MeGenb: yaeOHas MeOenb. Microsoft Windows
MPOBEICHUS TPYIITIOBBIX n | Texandeckue cpeactpa ooydenus: | Microsoft Office
WHIUBHIYQJIBHBIX KOHCYJIBTalWH, | 3KpaH, IPOEKTOP, KOMIBIOTED
TEKYIIEro KOHTPOJIS "
MIPOMEKYTOYHOM aTTECTALIMHI
VYueOHble ayJMTOPHU st | MeOGenb: yueOnast MmeOelb Microsoft Windows
npoBeeHus JadopaTopHbIX padoT. | TexHuueckue cpencrsa odyuenus: | Microsoft Office
Jlabopatopus 412 JKpaH, IPOEKTOP, KOMIIBIOTEP

O6opynoBanue: naboparopHas

nocyna, MHUKPOOHOJIOTHYECKOE

06opy10BaHueE, Y ®-namrsl,

TEpMOCTAT, aBTOMaTHYECKast

KayJaJika.




Jis  caMoCTOSATeNbHOW — paboThl  OOYyYarOLUXCS  IPEAYCMOTPEHBI  MTOMELICHHMS,
YKOMITJICKTOBAaHHBIE CIICIIHATN3UPOBAHHON MeOesbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIIOUEHUs K ceTu «HTepHeT» M o0ecrieueHHeM JI0CTyNa B IEKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BATENBHYIO CPEAy YHHBEPCUTETA.

HaunmMmeHoBaHne noMemeHun aisa OCHAIIEHHOCTD ITOMEIEHUN TS Tlepeuenpb TUIIEH3MOHHOTO
CaMOCTOSITEILHOHN pabOThI CaMOCTOSITEILHOHN pabOThI MPOrPaMMHOTO OOeCTICUSHUS
o0yJaromuxcs o0yJaromuxcs
ITomemenne st camocTosiTenbHOM | Mebenb: yaeOHas Mmebennb Microsoft Windows
paboTel oO0yyaronuxcs (4uTanbHblid | Kommexkr — crnenmanm3upoBanHoi | Microsoft Office
3as1 HayuHoit GubmoTexn) MeOeNr: KOMIBIOTEPHBIE CTOJIBI

O6opynoBanue: KOMITbIOTEepHAS

TEXHHKAa C TMOJAKIIOYCHUEM K

MH(OpPMaLMOHHO-

KOMMYHHUKAIIHOHHOMN ceTH

«WHTEpHET» W JOCTYHOM B
JNEKTPOHHYI0  MH(OpMaLMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aLUH,
BeO-KaMepbl, KOMMYHHKAIlHOHHOE
obopynoBanne, obecreynBaroiee
JOCTYn K  CeTH  HMHTEpHeT
(mpoBoxHOE COCIIIHeHHUE u
OecpoBOITHOE  COENUHEHUE  TO
texHonoruu Wi-Fi)

[Tomemenne s camocroaTesbHOM | Mebenb: yueOHas mebenb Microsoft Windows
pabots! oOyuatommxcs (aya.437a) O6opynoBanue: kommbloTepHast | Microsoft Office
TEXHHKA C MOJKIIOYCHHEM K
MH(OpMaLMOHHO-
KOMMYHHKAIHOHHON cetn

«HTEpHET» W JOCTYHOM B
JJIEKTPOHHYI0  WH(OpMannoHHO-

00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHON  OpraHM3aLUH,
KOMMYHHKaIMOHHOE

obopynoBanue, oOecreynBaroiee
JA0CTyl K CCTH HUHTCPHET

(mpoBoHOE COe/IMHEHNE u
OecrpoBOJIHOE  COEMHEHUE  TIO
TEXHOJIOTHH Wi-Fi),

MYJbTUMEAUNHBIN TeJIeIKpaH
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