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PentenseHTsI:
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OI'bOY BO «Kybanckuit rocy1apcTBEHHBIN arpapHbiii yHuBepcutet umenu U. T.
TpyOununa

HaconoB A.M. cT. Hay4. COTpYAHHUK JaOOpAaTOpPUU T€HETUKHM U MUKPOOHOJIOTUU
OI'bBHY CKOHIICBB



1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).
1.1 eanb ocBOeHUSI TUCHMILIIUHBI.

Lenpto ocBoeHust nucuuIuinHbl "buodusmuka" sBisercs (opMHUpOBaHHE y CTYICHTOB
npo¢eCCHOHATBHON KOMIIETEHIIMM B MPOU3BOJCTBEHHON NEATEIBbHOCTH M MpoIaraHja 3HaHWMH,
HalpaBJIEHHBIX Ha pACLIMPEHHME IPEJICTaBICHUM O 3HAYeHUM OMOPHU3UKM KaK HAyKd O
MOJIEKYJISIPHBIX M (PU3MKO-XMMHUYECKMX B3aUMOJEHCTBUAX B OHOJOIMUYECKMX CHUCTEMax H
MEXaHU3MaX B3aUMOJICHCTBUSA OMOJIOTMYECKUX CUCTEM C OKpYXawoolled cpenoi, BIMSIHUU
¢u3nuecknx (GakTopoB HA NPOLECCH] XKU3HEACATEILHOCTH.

1.2 3agaun AUCHUILINHBI.

3a/1au OCBOCHHUS TUCIUTUIMHEI — C(OOPMUPOBATH Y CTYACHTOB:
CIIOCOOHOCTh TPHUMEHSATh MPHUHIUIBI  CTPYKTYpHOH U (QYHKIHMOHAIBHOW  OpraHHM3aIuu
OMOJIOTUYECKNX OOBEKTOB M BIIAJICHUE 3HAHWEM MEXaHH3MOB T'OMEOCTATUYCCKOW PEeryJIsIuy;
BJIaJICHUE OCHOBHBIMU (DM3HOJOTHUYECKMMHU METOJIaMU aHAIM3a M OIEHKH COCTOSHHUS >KHBBIX
CHCTEM

1.3 Mecto aucuuminHbl (MOayJisl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl.

Huctunnuna «buodusuka» otHocutcss k 0azoBoil wactu bioka 1 «/lucuuminHb
(Momynu)» y4eOHOTO IiaHa, yuTaeTca Ha 4 Kypce B 7 cemectpe. s yCBOEHUS Kypca CTYACHTY
HEO0XO0MMO OpPUEHTHPOBATHCS B npoGiemax M3y4aeMBbIX
B mpenMeTax «Marematukay, « XuMus», «300510Tusy», «botannkay, «bHoXumus U MOJIeKyIspHas
ouonorusy, «dusnonorust pacrenuit». HrToroBoil GpopmMol KOHTPOJSI 3HAHHM SIBISETCS 3ayer.
Marepuansl JUCHUIUIMHBI HCHOJB3YIOTCS CTYIEHTaMH B HAy4dyHOW paboTe MpH MOJArOTOBKE
BBIMYCKHON KBaJM()UKAIIMOHHON pabOThI, a TAKXKE B XOJI€ TOTYyUEHUS] 3HAHUN BO BTOPOM CTyNEeHU
BBICIIETO0 O00pa3zoBaHusi (MarucTpatrype), KpailHe BaKHbl B OCYIIECTBICHHHM MPaKTHYECKOM
NesTeIbHOCTH OakajgaBpa OMOJIOTHH.

1.4 IlepedyeHb NMJIaHMpyeMbIX pe3yJbTAaTOB 00y4YeHHMS IO JAMCUMILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pPa30BaTEJbLHOM IPOrPaMMBI.

[InanupyeMbIMHU pe3yiabTaTaMi OOy4€HHUs MO JUCUUIUIMHE, SBISIOTCS 3HAHUS, YMEHMUS,
BJIAJICHUs] W/WIM OMNBIT JEATEIbHOCTH, XapaKTEPHU3YIOLIHe OTarbl/ypoBHU (HOPMUPOBAHUS
KOMIETEHIIMH U oOecreuynBarouiie JOCTHKEHHE IUIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS
o0Opa3oBaTenbHONW MporpaMMel B 1esoM. [lepeuens koMmneTeHui, GopMUpPYyEMBIX B pe3yibTaTe
M3YYEHHUS TUCIUIUIMHBI, IPUBEIEH B TabIuIe

No WNunekc | Conepxanue B pesynpraTe wu3ydeHus y4eOHOW TUCHUTUIMHBI

} KOMIIET | KOMIeTeHIH (Wi e€ | 00ydaroluecs JOIKHbI

A CHIIMK | YaCTH) 3HATh yMeTh BJIA/IETH

1. OIIK-4 | cnocoGHOCTBIO OcHoBbl ctpoenus | [lons3oBats | HaBbikamu
[IPUMEHSATH n Cia OINCpHUPOBAHUA
NPUHITHITHL (GYHKIIMOHUPOBaHH | (PU3MYECKH | TEPMOJAMHAMU
CTpYKTypHO a7 OMOJIOTHYECKHX | M YECKUMU

. CUCTEeM C TOYKHU | 000pYAOBaH | KOHCTAHTAMHU

GyHKIIMOHAIBHOU 3penms oM B
OpraHu3arnnun ¢busnuecknx ouonornyec
OMOJIOrHYECKHX 3aKOHOB, B TOM | KHX
00BEKTOB W | 4ucie UCCIIeJIOBaH




No Wnpnexc | Conepxanue B pesynprate wu3yuyeHus y4eOHOW IUCIUILIMHBI
} KOMIIET | KoMIeTeHIuK (Win e€ | 00ydarolrecs J0KHBI
AL CHIIMM | 4aCTH) 3HATDH yMeTh BJIaJeTh
BJIaJICHUEM 3HaHUEM | TEPMOJUHAMUKH USIX
MEXaHU3MOB
rOMEOCTaTUIECKOM
peryJISsIHHT;
BJIQJICHUEM
OCHOBHBIMH
(U3HOIOTHYECKUMHU
METOJIaMU aHalIu3a U
OLIGCHKA  COCTOSHHSI
’KHBBIX CUCTEM
2 OIIK-5 | cnocoOGHOCTHIO [TpuHIHTIBI [Ipumensatsy | HaBbikamu
NPUMEHATh  3HAHHE | PEAIM3aLKK busnKo- OTIEPUPOBAHUS
NPHHIHTIOB ¢busnveckux XUMHAYECKH | 0a30BBIMU
CILETOHOMN 3aKOHOB Ha | e  3HaHWA | GopMyIamMu B
KJICTOYHOM YPOBHE | JUIS o0acTu
OpraHusaltin OpTraHU3aIIN UHTEpIIpETa | MEeMOPAHHOTO
OHOJIOrMYeCKHX Marepuu 1014051 TPaHCIIOPTa,
00BEKTOB, JKCIIEpUMEH | (OJIINHTA
onoduznueckux u TaJIbHBIX OCIIKOBBIX
GHOXHMIUECKIX JTAHHBIX MaKpOMOJIEKYJT
OCHOB, MEMOpaHHbBIX
IPOIIECCOB u
MOJICKYJISIPHBIX
MEXaHH3MOB
JKU3HEICATSIIBHOCTH

2. CTpyKTYpa M cojiep:KaHHe JMCIHUIIIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.
OOmas Tpy10éMKOCTh AUCIUIIIIMHBI COCTaBIACT 2 3a4.ef. (72 4.), X pacupeaeseHue mo
BUJAaM pabOT MpeACTaBIEHO B TabHIe

Bun yuebnoii paboThl Bcero | Cemectphl
(vacer)

qJacoB | 7

KonTakTHas padora, B TOM 4nce: =

AyauTOpHBIE 3aHATHS (BCEro) 40 40

3aHsTHS JEKIMOHHOTO THIa 12 12

3aHATHS CEMUHAPCKOTO TUTIA (CEMHUHAPHI, TPAKTHYECKHUE 3aHSTHS )

JlaGopaTopHbIe 3aHATHS 24 24

HNnas konTakTHas padora:

Kontpoinbs camoctositenpHOM padoTsl (KCP) 4 4

[Mpomexxyrounas arrecranus (MKP) 0,2 0,2

CamocrosiTesbHast padoTa, B TOM 4HCJIe




Kypcosas paboma

Ilpopabomka yuebHoeo (meopemuueckozo) mamepuana 16 16

Buvinonnenue unousudyanvHulx 3adanuil (no02omoska coodueHull, 158 | 153

npeszenmayuii) ’ ’

KonTpoJn:

IToaroroBka K 3K3aMeHy

O01mas Tpy10eMKOCTh yac. 72 72
B TOM YHCJIe KOHTaKTHas padora | 40.2 |40.2
3ad4. efl. 2 2

2.2 CTpyKTypa QM CHUIUIMHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pazaenbl quctuIuIMHbL, U3y4aembie B / ceMecTpe (ounasn ¢hopma)

KonnuectBo yacos
Ne | HaumeHoBaHue pa3esnos AynuropHas pabora Breaynutop
Bcero Hasi paboTa
J |13 [JIP CPC
1 | Tema 1. BBenenue B Onodusuxy 8 2 2 4
9 Tema 2. Tepmonunamuka | 12 2 4 6
OMOJIOTMYECKUX CUCTEM
3 Tewma 3. ®oTobuonoruyeckue mpomeccsl | 10 2 4 4
4 | Tema 4. buosnepreruka 10 2 4 4
5 | Tema 5. MonekynspHas Ouodusuka 12 2 4 6
6 Tema 6. buodusuka memOpan. Tema 7. | 10 2 4 4
Hanorexnonoruun
7 O0630p mpoligeHHOro Martepuana U | 5,8 0 2 3,8
MIPOBEJICHHE 3a4eTa
Hroro no qucouiuimae 12 24 318
[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocTosiTenbHast paboTa cTyieHTa
2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ansATH JEeKUMOHHOTO THIIA.
Dopma
Haumenosanye Coneprxanue pasgena FEKYILErO
Nepaszena ~OAeP P yu
KOHTpPOJIs
12 3 4
1. [Tonstue Oouodpuzuku (b®). Brian pasnuuHbeix Hayk B|YCTHBIN OIpPOC
p 1 b®. IIpumenenne b®d Ha pasaUYHBIX YPOBHAX
aser 1. opraHu3aiuu kuBoil Mmatepun. CTpyKTypa COBPEMEHHOM
Beenenue ..
b®. Uctopuss passutusa b®d. I3BecTHple y4EHBIE-
onou3uKy .
onodusuku (B T.4. poccuiickue). buonuka - moHsTHe,
pUMeEpHI, GU3NIECKHE TTOTXOIBI.
2. Paspen 2. [TonsaTne TEPMOJAVNHAMUKH (TH), 3aKOHBI YCTHBIH 0npoc
TepMmoauHamuka
TEPMOJMHAMHKHU U UX MPUIOKUMOCTh K OMOIOTHYECKUM
OMOJIOTHYECKUX
cHCTeM cucteMaM.  TepMOAMHAMHUYECKHE CHUCTEMBI, THUIIbI




sHeprun M paborel B Ouocucremax. OcobeHHOCTH
peamuzanuu  2-ro  Hayaja  TEPMOJMHAMUKHU B
OMOJIOTNYECKUX cucreMax. TepMoaMHaMU4ECKOe
paBHOBecue. Herantponus. JIuHeiiHas W HeJIWHEHas
obmactu  TepmMoauHaMuku. Teopema  IIpurokuna.
CootHomienus  Omnszarepa. CBs3b  SHTPONMM U
OMOJIOTUYECKOI UHPOpPMALIUH. [IpakTueckue
NPWIOKEHNUS  TEPMOAMHAMMYECKOTO  MOAXOAAa B
OMOJIOTUU — TEIUIONPOIYKLUS JKUBBIX CUCTEM, IIpPaBUIIa
beprmana, Annena.

Pasznen 3.
doTobUOIIOrnUECKHE
MIPOIIECCHI

OnekTpoMarHuTHeie u3nydenus (OMU), bunomornueckue
3¢ dexThl paznuuHbiX yacted cnekrpa OMU. [lonsarue
¢dbotobuonoruu, o61acTe HOTOONOIOTUYECKUX SBICHHIA.
Craagun ¢$oT0OMOIOTrHYECKOT0 nporecca.
Knaccudukanus u KpaTkas XapaKTepUCTUKA
(hOTOOMONOTHYECKNX ~ SIBIICHUM. OyHKIIHOHATBHO-
¢bu3noNoruuecKkue M AeCTPYKTUBHO-MOAUPHUIHPYIOIINE
(dboTopeakium. duznyeckas pupoaa CBeTA.
KopnyckyinsipHO-BOJIHOBOM IyaJn3M cBeTa B
OMOJIOrMYECKUX peakUUsX. bruonornuecku BaxXKHbIE TUIIBI
MOJICKYJISIPHBIX OpOHTAJIeN U AJEKTPOHHBIX COCTOSHUM.
DneKTpoHHBbIE Tepexoasl B Ouomonekynax. Cxema
S6nonckoro. Jlriomunecnenuss ~ OmocucreM — —
¢busnueckas OCHOBA, THUIIBI JFOMUHECIICHIINH,
KBaHTOBBII BbIX0A, 3aKkoH CToKca. [Tpuponnsie u
UCKyCCTBEHHBIE  (hIyopodopsI. I'enuo3zaBucumele
OMOPHUTMBHI, paboTsl Yumxesckoro. MccnenoBanust
Kupinasn. @OTOMETPUYECKME  METOJbl  aHAJIN3a.
IIpumMeHnMOCTB 3aKOHA byrepa-Jlam6epra-bapa.
[IpakTnueckoe IIPUMEHEHNE — doromerpus,
crniekTpodoTomeTp, 3akoH byrepa-JlambepTa-bapa.

YceTHBII onpoc

Paznen 4.
buosHeprerrka

[lonatne OuOIHEpreTMKH Hu €€ MeCcTO B CHCTEME
Omosmornueckux  Hayk. llenTpasbHas ~— mpoOiema
OouosHepreTuku. Ponp Ouonormueckux MemOpaH B
OMOYHEPTeTUYECKUX  TMpoIeccax. Knaccudukanus
MeMOpaH ¢ TOYKHM 3peHus OuosHepretuku. OOmume
MPUHIUIBI TpaHC(HOpPMAIMK 3HEPTruu B OMoMeMOpaHax.
"OHepreTuyeckue BaJIIOTHI KABOU KJIETKH.
XemuoocMoTHueckass runoreza Mwurtuemia. OCHOBHBIE
runore3bl  oOpa3oBaHMsl  MakpoldproB.  [IpuHUUIBI
CTpOECHHS U (GyHKIIMOHUPOBAHMUS AJEKTPOH-
TpaHcnopTHbiXx wnenei (OTL). AT®-cuHTeTaza -
NPUHLMIIBI  CTPOEHHS B CBA3M C  BBIINOJIHAEMOU
¢ynkuueit. Ces3p ¢ OTL[. buodusnueckue OCHOBBI
¢ynkunonupoanue AT®d-cunrerassl. OcoOEHHOCTH
MOJIEKYJIbI ATO KakK YHUBEPCAIBHOTO
MaKpO3prUuecKoro COETMHEHMUSI. [IpakTiueckue
MPWIOKEHNU  OMOIHEPreTMKM  —  OHOTOIUTUBHBIE
3JIEMEHThI, OMOCEHCOPBHI.

YcTHBII onpoc




Paszpgen 5.
MonekynapHas
ouodusnka

IlonsiTue, wucCTOpUS  CTAHOBJIEHHUS  MOJICKYJISIPHOM
OMO(pU3NKHU, CBS3b C JAPYTMMH pa3jelilaMd OWOJIOTHH.
[TpuHIHIBI CTPYKTYPHON OpPTaHU3AHMHA OHOMOIUMEPOB.
YpoBHU OpraHu3alLNH. AToMHas CTPYKTYpa,
KoH(popMaIus, KOH(UTYpaIHs. XapakTepucTUKu
CTPOEHHUsI MOJIEKYN: JJIMHA CBS3€U, WX NOJISpU3aLus,
3¢ heKTHBHBIC aTOMHBIC paauychl. BogopoaHbie CBSI3U —
UX poib B (GOpMUPOBAHHME MaKPOMOJIEKYJd. Bumisl
B3aUMOJCHCTBUI B OHMOMakpoMmoJjeKkynax. BaHu-gep-
BaanbcoBbl (OpueHTallMOHHBIE, MHIYKIUOHHBIE,
JUCTIEPCUOHHBIE) B3aUMO/ICUCTBUSI.
DnekTpocTaTuiyeckue  B3aummoneucTtBusi.  OObEMHBIC
B3aUMOJICHCTBHUS B MakpoMoJieKyJiax. [ToHsTre rio0yIibl
u Oenmka, yciuoBHsT MX  cyllecTBoBaHuA.  Poub
ruapoOOHBIX  B3aUMOJICHUCTBUH B (OPMHUPOBAHUU
MPOCTPAHCTBEHHON  CTpYKTypbl  OenkoB.  Teopus
Oumepa. Boga Kak  yHHKalbHOE  XMMHYECKOE
coenunenue. KiacrepHas crpykTypa Boabl. Monenb
“OesoKk-MarHa”. MonekynspHbie MOTOPBI.
[IpakTueckoe  mpUMEHEHHE  —  MOJCIMPOBAHUE
OCNKOBBIX CTPYKTYp C TIOMOIIBIO pacmlpeesIeHHbIX
BBEIYHCIIEHHH, cuctema Fold.it

VYcrHbIit onpoc

Paznen 6.
buodusuka
MeMOpaH

[Tpuntunsl cTpoeHns dGnomeMOpaH, MeMOpaHHbIE OCIKU
u sunuasl. DPynkuumm O6uomemOpaH. CraHOBIIEHHE
IIpeICTaBICHUN 0 CTPYKTYype o6uomemOpaH,
COBpPEMEHHas AKHUJIKOKPUCTAIIIMYECKast MO/IEIIb.
JuHamuka MoOJeKyal B MeMOpaHax — JarepajibHas
mubdy3us, ¢aun-gron MOABWKHOCTE.  MojaenbHbIe
JUNHUJHbIE MeMOpaHbl — THIIBI, CTPOEHME, CIIOCOOBI
MIOJIy4€HUs, HcIosb3oBaHue. Da3oBble NEpexonbl B
JIUNHUIHBIXOMOMeMOpaHax. buonormueckoe 3HadyeHHE.
IlonsTve m  cBoOWcTBAa  XKHMAKUX  KPUCTAJUJIOB.
Knaccupukanus  TpaHCHOPTHBIX  MPOLIECCOB B
o6uomemOpanax. Ilpumepsl. IlaccuBHBIN TpaHCHOPT.
Tunel nuddy3un, memOpanHele nopel. Ocmoc
¢unbTpanus. YpaHenuss ®Puka, Teopemrna, Hepncra-
IInanka. AKTUBHBIN TPAaHCIIOPT — POJIb B KJIETKE, TUIIBI U
npumepsl. [IpakTudyeckoe NpPUMEHEHHE — CTPOEHHE,
OPUHLUIBl  (YHKIMOHUPOBaHUS  HATPHii-KaJUeBoOro,
KaJIbLIUEBOT0 HacocoB. Poiib B KJIETKE U OpraHu3Me.

YcTHbI onpoc

7.\Pazmen 7.
Haunorexnomoruu

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
CeMuHapckue 3aHATUS TI0 yUeOHOMY IIJIaHY HE IPETyCMOTPEHbI

2.3.3 JlaGopaTopHble 3aHATHSI.

. dopma
HaumeHoBaHue Temartuka 1abopaTopHBIX 3aHITHIMA
No TEKYIIETO
paszzena
KOHTPOJIA
1 |2 3 4




Pasnen 1. BBenenune
B OMOGU3HKY

3anamue . ®u3nveckue MPUHLIMIIBI B TPUOOpax JUIs
OMOJIOTHYECKUX MCCIIeIOBAaHHH.

Komnoxksuym
Nel

Pasnen 2.

3anamue 2. TepMogMHAMUYECKHUE PACYEThl HEKOTOPBIX

Komnoxsuym

Tepmoaunamuka rapamMeTpoB OMOJIOTHYECKUX CUCTEM No2

OMOJIOTUIECKIX

CUCTEM

Paznen 3.|3anamue 3. @oromerpusi, npakTuyeckue npuioxeHus|Komnoksuym

®orobuonornueckue|3akona byrepa-Jlambepra-bapa. Ne3

IIPOLIECCHI

Pasnen 4. |3ansmue 4. MopaenupoBaHue npoueccoB| KomiokBuym

Broduepretuka OMOdIIEKTPOTEeHE3a B MUKPOOHBIX TOTLTMBHBIX AJIeMEHTaX | Nod

Paznen 5.3ausamue 5. Hekortopsle 3akoHOMepHOCTH ¢onaunraKommokBuym

MonexyinspHas O0enxoB. MojenupoBaHue Ha TpUMEpe MPOorpamMmbl | Ne5

onodusnka Fold.it

Pasnen 6. 3anamue 6. buonekrpoxumuyeckue rpoiecchl  c¢|KomiokBuym

Brodusuka l;pl/ll_IE/[eHeHI/IeM MIPOTOHCENEKTUBHBIX MeMOpaH. 3anamue|Ne6.

vembpan. Pasten 7. 6 paKkTU4ecKoe HIZI)EII\%CI{{;HI/IC HaHOTGXéIOJIOI‘I/I‘-IGCKOFO Komnoksuym

HanoTextonoruy | COOPY/IOBAHNS y! B MOJIOTUYECKUX | No7

HCCIIEIOBaHUSIX
O0630p npoiaeHHOr0 MaTepuaia u nposenenue 3auera |KosmokBuym

o
BOIIpOCaM K
3a4ueTy

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl — He PeyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUus JJI CAMOCTOSTeIbHOH padoThl
o0yyarommxcs Mo JMCHHUIIHHE (MOYJII0)

HepequL y‘Ie6H0'MeTO,Z[I/I‘IeCKOl"O obecreueHus JUCHUIIIIMHBI I10

HanMcaHuio pedepara

Ne  Bun CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padoThI

1 2 3
IToaroToBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KauecrBa. OOmue
YCTHOMY oIpocy, | TpeOOBaHUS K TOCTPOCHHIO, H3IOXKEHUI0O U  O0GOPMIICHHIO
KOJUIOKBUYMY, JOKYMEHTOB y4eOHO#l nestenbHOCcTH. — [lepew3manme. —

Kpacnospck: CDVY, 2014. - 60 c.

Metoauueckre yKa3aHMs 110 OpPTraHU3ALMHA CaMOCTOSITENIBHON
paboThl  CTYAEHTOB, YTBEpXJEHHbIE Ka(eIpol T'eHETHKH,
MHUKPOOHMOJIOTUH M OMOTEXHOJNOTUHU. MpoTokod Ne 21 « 26 »
utoHs 2017 r

VY4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXxcs U3
YHuciIa WHBAIMJOB U JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 370poBbsi (OB3)moryr
NPEJOCTABIATECS B (opMax, aJaNTHPOBAHHBIX K OTPAHHYCHHSM WX 370POBBS U BOCIPHSITHS
uHpOpMaLUu:
JU71st U1 ¢ HApyIIEHUSIMHA 3PSHHS




— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2NIEKTPOHHOT O TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUJ1st T ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoi opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Tpu peanuzanuu ydeOHOW pabOTHI MO OCBOCHMIO Kypca "buodusmka" mcmomnbzyrorcs
COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTUH:
¢ uHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
® TIPOCKTHBIE METO/bI OOyUCHHS;
®  JCCIIEAOBATEIbCKIE METOBI B O0yUCHNUH;
e mnpoOiemMHOe o0yueHue

HJ’IH Jung € OrpaHUYCHHBIMH BO3MOKHOCTSAMH 300POBBA IPEAYCMOTPCHA OpPraHU3aInusg
KOHCYJIBTaIlI/IfI C UCITIOJIb30BaAHHEM BHCKTpOHHOfI IIOYThI.

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTalMu.

4.1®DoH/ OLIeHOYHBIX CPEACTB AJIs NPOBeIeHUs] TEKYIIero KOHTPOJIs.

Texymumii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPOHTANBHO HA KaXKJOM 3aHATHM IS
oTpezieNieHus] TEOPETUUECKON MOATOTOBKH K JIabOopaTOpHBIM paboTaM B BUJAE YCTHOTO OIpOCa,
KOTOPBII OIlEHMBAaeTCsl MO NATHOANIBHOM IIKaje, a TakXe C MOMOINbI0 [JOKJIAJ0B U
KOJJIOKBUYMOB.

Ilepeyennb BOPOCOB /I YCTHOTO KOHTPOJISA 3HAHMI CTY/ACHTOB:

Temal: Beenenne B Ouodpuszuxy
1. Ionstue 6nopuzuku (b®). Brnan paznuunbix Hayk B b®. Ilpumenenne b® Ha pa3nuysbIx
YPOBHSIX OpraHU3alluN KUBOW MaTEPHUH.
2. Ctpyktypa coBpemenHoit b®. Mcropus pazputus b®. U3BecTHble yu€Hbie-0nopu3uku (B T.4.
poccuiickue).
3. buoHuka - nousTue, npuMepsl, pU3MUECKUe MOIXOIbI.

Tema 2: TepmoanHaMuKa OHOJIOTHYECKHX CHCTEM
4. llousarue tepmomuHamuku (TJI), 3aKOHBI TEPMOAUHAMUKA M HMX MNPUIOKUMOCTh K
OHMOJIOTUYECKUM CHCTEMaM.
5. TepMoHaMUYEeCKUE CUCTEMBI, TUIIBI SHEPTUHU U pabOThI B OMocHCcTEMAX.
6. OcoOeHHOCTH pealu3alii 2-TO Hadala TEPMOIMHAMHKHA B OHOJOTHYECKHX CHCTEMaXx.
Tepmogunamuueckoe paBHoBecue. Hersutponwus.
7. JluneiiHass u HenmuHeiHas oGmactu TepmoanHamuku. Teopema [Ipuroxuna. CooTHOLICHHS
Omnzarepa.
8. CBs13b SHTpPONUU B OHOIOTHYECKONH HHPOPMAIINH.



9. IIpakTyeckue MPUIOKEHHUSI TEPMOAMHAMUYECKOTO MOAX0/1a B OMOIOTUN — TEIIONPOIYKIIUS
XKHUBBIX CUCTEM, TpaBuiIa beprmana, AnieHa.
Tema 3: ®oTo0HOTOrHYECKHE TPOLECCHI
10. DnextpomarHutHble u3nydeHus (OMMU), Ouonormyeckue >PQGEKTH PA3IUYHBIX YaCTEH
cnektpa OMMU.
11. Ilomstme  ¢oroOuonmoruu, obmacth  (oTodbuonornyeckux  spineHuid.  Cranuum
¢doToOnoIOrHUECKOro mporecca.
12. Kiaccudukanms ©  KpaTkas  XapakTepucTHKa  (HOTOOMOIIOTHYECKUX  SBJICHUH.
OYHKIMOHATHHO-(U3HOIOTHYECKUE U JIECTPYKTUBHO-MO U DULIUPYIOIHe (hOTOPEAKITHH.
13. ®usnyeckas npupoaa ceera. KopmycKkynsipHO-BOJHOBOU Jyain3M CBeTa B OMOJIOTHYECKHUX
peakuusax. bruonornyecku BaxKHbIE TUIIBI MOJIEKYJISIPHBIX OPOUTAJICH U 3JIEKTPOHHBIX COCTOSTHUH.
14. DnekTpoHHBIE Mepexoibl B OnoMoseKkynax. Cxema S10610HCKOTO.
15. JIromunecuenus OuocucteM — (pu3MyecKass OCHOBA, THIIbI JIIOMUHECIIEHLIMU, KBAaHTOBBIN
BBIX0JI, 3aK0H CToOKca.
16. ITpupoaabie 1 UCKycCTBEHHBIE (PIIyopodOpHI.
17. I'enno3aBucumsblie 6uopuTMBI, padboTsl UmkeBckoro. MccnenoBanust Kupnuan.
18. doTomeTpuueckue MeTo bl aHanu3a. [lpumenumocts 3akona byrepa-JlamGepra-bapa.
19. IlpakTnueckoe npuMeHeHue — (GoroMeTpusi, HOTOIIEKTPOKOIOPUMETP, CIEKTPO(OTOMETP.
Tema 4: buodnepreruka
20. Ilonatue OMO’HEpreTMKM M €€ MECTO B cHcTeMe OHoioruyeckux Hayk. LleHTpanbHas
npo0jieMa OMOIHEPIeTHKHY.
21. Ponp Ouonoruueckux MemMOpaH B OHMO’HepreTMueckux mnpoueccax. Kiaccuduxanms
MeMOpaH C TOUKH 3pEHUsI OMOIHEPTEeTUKH.
22. O0mme MpUHIUIEI TpaHCHOPMAITUK SHEPTUU B OMoMeMOpaHax. "DHEePreTHUECKUEe BATIOTHI
JKUBOM KIIETKHU.
23. XemunoocMmoTudeckas runore3a Muryeinaa. OCHOBHbIE TMIIOTE3bl 00PA30BaAHKS MAKPO3PIOB.
24. IlpyuHOMTIBI CTPOCHUS M (PYHKIIMOHUPOBAHUS AIEKTPOH-TpaHCcopTHBIX nenei (DTLI).
25. AT®-cunTeTasa - IpUHLIMIIBI CTPOEHUS B CBA3M C BbioJHsAeMol pyHkuuen. Cssb ¢ OTLL.
26. buodguznueckue ocHOBbI HyHKIIMOHUpPOBaHUE AT®-cUHTETa3bI.
27. OcobGennoct MoJieKybl AT® kak yHHBEPCAIBLHOIO MaKpO3PIMYECKOTO COEAUHEHUS.
28. IlpakTHueckre NpuIoKeHus: OMOIHEPTETUKN — OMOTOIIMBHBIE 3JIEMEHTHI, OMOCEHCOPHI.
Tema 5: Mouekyasipaasi 0uopusznka
29. TlonsTre, UCTOPUS CTAHOBJICHUS] MOJICKYJSIPHON OMO(HU3HKH, CBSI3b C APYTHMMH pa3ernamMu
6uonoruu.
30. IlpuHIMOBI CTPYKTYPHOM OpraHu3aiuu OUOMOJIMMEPOB. YPOBHMU OpraHU3alMH. ATOMHAas
CTPYKTYpa, KoH(opMaIus, KOHPUTyparus.
31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: HJWHA CBsI3eM, WX moJsapusanus, >h(exTuBHbIE
aTOMHbIE paanychl. BogopoaHble ¢B31 — X poiib B (OPMUPOBAHUE MAKPOMOJIEKYJI.
32. Buasl B3auMoOCHCTBUN B OMOMakpomoJsiekyiax. Ban-nep-BaanbcoBbl (OpueHTAIlMOHHBIE,
UHIYKIMOHHBIE, TUCTIEPCUOHHBIE) B3aUMOJICHCTBUSA. DIEKTPOCTATUYECKHE B3aUMOICHCTBHUS.
33. OO6bEMHBIE B3aUMOJAEHCTBUS B MakpomoJekynax. [londarue rnoOynsl u Oenka, yCIoBUS UX
CYILIIECTBOBAHMSI.
34. Ponb ruapodoOHBIX B3aUMOJEHCTBUI B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
oenkoB. Teopus Dumepa.
35. Boaa kak yHUKaJIbHOE XUMUYECKOE coeTnHeHne. KitactepHas CTpyKTypa BOABL.
36. Mopensp “Oenok-mamuHa”. MoJeKyIsipHble MOTOPBI.
37. IlpakTuuyeckoe TPUMEHEHHE — MOJEIUPOBAHUE OEIKOBBIX CTPYKTYp C TOMOIIBIO
pacnpeneneHHbIX BBIYHCIICHHH, cucrTema Fold.it
Tema 6. buoduszuka memopan
38. IIpunuuns! crpoeHus: OuomeMOpaH, MeMOpaHHbIe OenTKu 1 UK bl OyHKIMH 6HoMeMOpaH.



39. CraHoBieHHE  TPEACTABICHHH O  CTPYKType  OmomeMOpaH,  COBpEeMEHHas
KUJKOKPUCTAJUIMYECKasi MOJIETb.
40. lunaMuka MoJIeKyJ1 B MeMOpaHax — jarepaibHas qudy3us, ¢iaumn-¢aorn moaBuKHOCTb.
41. MopenbHble JIMOUAHBIE MeMOpaHbl — THUIBL, CTPOCHHUE, CIOCOOBI  IOJyYeHUs,
HCIIOJIb30BaHUE.
42. @a3oBble Mepexoabl B JTUMHUIHBIX OnomMemOpanax. buonormueckoe 3Hauenue. Ilonstue u
CBOMCTBA KUJKHX KPUCTAJUIOB.
43. Knaccudukaliys TpaHCIIOPTHBIX MPOIecCOB B OnomMeMOpanax. [Ipumepsr.
44. ITaccuBHbIi Tpancnopt. Tunbl nuddy3un, MeMOpaHHBIC TTOPHI.
45. Ocmoc u dunbrpanus. Ypasuenus ®@uka, Teopenna, Hepucra-Ilnanka.
46. AXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPHI.
47. IlpakTHueckoe TNPUMEHEHHWE — CTPOCHHE, TPHUHLUUINBI (YHKIMOHUPOBAHUS HATpPUA-
KaJINEBOT0, KAJIBIIMEBOTO HACOCOB. POJIb B KIIETKE U OpraHusme.
Tema 7:HanoTexHoJI0ruun

48. Ilonarue(s1) HAHOTEXHOJIOTUH, KIaccU(PUKAIUSA OTpaciaeil HAHOTEXHOJIOTUH, OMOIOTHYECKHE
HaIpaBJICHUS.
49. JIHK kak Marepuan AJii HaHO-MaHWIYyIHpoBaHus. ['paden, ¢ymiepeH, yriepoaHbie
HAHOTPYOKHU — MOHATHUE, IPUMEHEHHE.
50. TIIpuGopsl HAHOTEXHOJOTHYECKMX HCCIENOBAaHHMH — aTOMHO-CHUJIOBOM MHKPOCKOIL,

AIIEKTPOHHBIA MHKPOCKOI, JiazepHblil muHier, AMP / DIIP-cnexTpocokonuss — HpUHIIHIT

NENCTBUS, BO3SMOXXHOCTU 171l OMOJIOTHH.

Kpurepum ouenkmu:

OHGHKa «OTIINYHOY» / «3aduTeHo». OTBETHI Ha IOCTABIIEHHBIE BOIIPOCHI MU3JIararoTCsa JIOTUYHO,
IOCJIEI0BATEIbHO U HE TpeOYIOT JONOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBatoTcs
MNPUIUHHO-CIICACTBCHHBLIC CBA3HW MCXKAY ABJICHUAMU H COOBITHSIMH. I[eHaIOTCﬂ 000CHOBaHHbBIE
BbIBOIbI. COOJIIOJAI0TCSI HOPMBI JINTEPATYpPHOU pedn

Onenka «xopomo» / «3adureHo». OTBETHI Ha IOCTABICHHBIE BOIPOCHI H3JIArarOTCsA
CHUCTEMaTH3MpPOBAaHO U IIOCJIENOBaTeNbHO. Marepuan u3naraercsi yBEpeHHO. PacKpbIThl
MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY SABJICHUAMH U COOBITHUSIMH. I[GMOHCTppreTCﬂ YMCHUC
aHaM3UpoOBaTh MaTepHal, OJHAKO HE BCE BBIBOJbI HOCAT AapPryMEHTHUPOBAHHBIM U
Joka3aTenbHbIN XapakTep. Co0it01at0TCs HOPMBI TUTEPATyPHOU peyn.

OreHKa «yIOBJIETBOPUTENBHOY» / «3auTeHO». [lonmyckaroTcs HapyleHHUs B MOCJIEA0BaTeIbHOCTH
n3noxkennsa. HemomHO PAaCKpBIBAOTCA MPHUYUHHO-CJICACTBCHHBIC CBA3HM MCXKAY ABJICHHUAMHU U
COOBITUSMH. J|EeMOHCTPUPYIOTCSI TOBEPXHOCTHBIE 3HAHUS BOIPOCA, C TPYAOM pELIAloTCs
KOHKPCTHBIC 3aJia4vu. Nwmerorcs 3aTPyJHCHUS C BBIBOJAMMU. I[OHYCKaIOTCX HapymcHus HOPM
JUTEPATypHOU peyH.

OrneHka «HEYJIOBJIETBOPHUTEIBHO» / «HE 3a4TE€HO». MaTepuan H3JlaraeTcsi Hermoclea0BaTebHO,
COMBUYMBO, HE TMPEJACTaBIAET OIpEIeJIEHHOW CHCTeMBbl 3HaHMW 1o aucuuiivHe. He
PACKPBIBAIOTCA NPUYUHHO-CICACTBCHHBIC CBA3HM MCXKAY ABJICHHUAMHU U coObrTusgaMu. He
OPOBOJIUTCS aHaIW3. BbIBOABl OTCYTCTBYIOT. OTBETHI Ha JIONMOJHUTEIbHBIE BOIPOCHI
OTCYTCTBYIOT. VIMEIOTCSI 3aMETHBIE HAPYIICHHsI HOPM JIMTEPATYPHOU PEYH.

Bomnpocsl Kk KOJUIOKBUYyMaM

KosustokBuym 1: Beenenue B 0nodusuxky

[lonsitue Ouodpusuxku (bP). Bxuanm paznuunbix Hayk B b®d. Ilpumenenne bOD
Ha Pa3jIM4HbIX YPOBHSIX OpraHU3aluu kuBor matepun. CTpykrypa coBpeMeHHOM b®. McTopus
pazsutus b®. H3BectHble yuéHble-OMOU3UKKU (B T.4. poccuiickue). buonuka - moHsTHE,
pUMephl, GU3NUECKHUE MOIXO/IBI.

Konnoksuym 2: TepmoannaMuka 0M0JI0THYECKHX CHCTEM



Ilonarue tepmonunamuku (TJl), 3aKOHBI TEPMOAMHAMUKHM U HX HPUIOKHMOCTb K
OMOJNIOTUYECKMM CUCTeMaM. TepMOJMHAMUYECKHE CHUCTEMbI, THUIIBI SHEPruM U paboThl B
6uocucremax. OCOOEHHOCTH peanu3alui 2-TO Hayaja TEPMOJAWHAMHKH B OHOJIOTMYECKHX
cucremax. Tepmonunamudeckoe paBHoBecue. Herantpomnus. JInHeliHas U HelMHEHHas 00i1acTu
tepmoauHamuku. Teopema I[lpuroxuna. CoorHomenuss Onzarepa. CBsA3b SHTPONHH U
O6uonornyeckoit nHpopmanuu. [IpakTuueckue NPUIOKEHHUS TEPMOIUHAMUYECKOTO IOAXO0Ja B
OMOJIOruM — TEIIONPOLYKIUS XKUBBIX CUCTEM, paBuia beprmana, AsuieHa.

KonnokBuym 3: @oroduo10rudecKue npouecchl

OnexkrpoMarautHeie u3iaydeHus (OMMU), Ouomornueckue >PQPEeKTsl Pa3TUUHBIX YaCTeH
cnektpa OMMU. Ilonsitue ¢oroduonorun, obnacts (oroOmomorndeckux siBiueHuid. Craauu
¢$oToOnOoIOrHIECcKOro nporecca. Kimaccuduxarms U KpaTkas XapaKTepUCTHKA
¢doroOuonornueckux  ABIeHUH. DYHKIUOHAIBHO-(QU3HOIOIUYECKME U JECTPYKTHUBHO-
Moguduuupyroupe (oropeakuuu. dusnueckas npupoaa cBera. KopmyckyiaspHO-BOIHOBOM
Nyalu3M CBeTa B OMOJOIMYECKMX peakuusx. buomorudyeckn BakKHbIE THIBI MOJIEKYJISPHBIX
opOuTaneil M 3JEKTPOHHBIX COCTOSHHMH. DJIEKTpOHHBIE Iepexoabl B OuoMmoiekynax. Cxema
Sl6noHckoro. JlroMuHecueHuuss OuocucteM — (U3MYECKas OCHOBA, TUIBI JIOMHHECLEHIINH,
KBAaHTOBbII  BbIXOZ, 3akoH Crokca. IIpuponHble U HCKYCCTBEHHbIE  (IIyopOodopbl.
['enno3aBucumble  OMOpPUTMBL,  paboThl  YMKEBCKOTO. Hccnenosanus  Kupinan.
doromerpuyeckne MetoAbl aHanuza. [Ipumenumocts 3akona byrepa-JlamGepra-bapa.
[TpakTuyeckoe npumeHenue — Goromerpus, crekrpoporomerp, 3akoH byrepa-JlamGepra-bapa.

KosutoxkBuym 4: buosnepreruka
[TonsiTHe OGMO’HEPTeTHKHN U €€ MECTO B cucTeMe Ouosorndeckux Hayk. LlenTpanbHas npoGiema
ouosnepreTuku. Ponp  Omomornyeckux  MeMOpaH B~ OHMODPHEPreTHMUYECKMX  IpoIeccax.
Knaccugukarus memOpan ¢ Touku 3peHus 0nosHepreTuku. OO1e NpUHIUITEL TpaHCHOopMaIH
SHEpruu B OmomeMmOpaHax. "DHepreTuyeckue BalIOThI” JKUBOHM KIIETKH. XEMHOOCMOTHYECKas
runore3a Mutdemia. OCHOBHbIE THIIOTE3bl 00pa30BaHUsI MaKpo3proB. [IpMHIUIBI CTpOEHUS U
(GyHKIIMOHMpOBaHUS 3eKTpoH-TpaHcnopTHEIX I1ened (OTL). AT®-cunterasa - NpPUHIUIBI
CTpoeHHsI B CBs3U ¢ BbimoiHsemol ¢Qynkuuend. Cssazp ¢ OTL. buodusnueckue ocHOBBI
¢yuknuonupoBanue ATd-cunrteraspl. OcobeHHOCTH MOJeKyiabl AT® kak yHUBEpCAJIbHOTO
Makpo3pruyeckoro coequHenus. [lpaktuyeckue npuaokeHus: OMOIHEPreTUKN — OUOTOIIMBHbBIE
AIIEMEHTBI, OMOCEHCOPHI.

KomnokBuym 5: Mouieky asipuas 6nopusunka
[ToHsTHE, MCTOPUS CTAaHOBJEHUS MOJIEKYJISIpHOM OMO(MU3MKH, CBA3b C APYTUMH paziesiaMu
Oouonornu. [IpUHIKIBI CTPYKTYPHOW OpraHu3aliiy OUOIOIMMEPOB. YPOBHH OpraHU3allvu.
ATOMHasi CTpyKTypa, KoHdopmauus, KoHpuUryparus. XapakTepUCTUKH CTPOEHUS MOJIEKYII:
JUIMHA CBA3€H, MX mossipusanus, 3¢p(eKTUBHbIE aTOMHBIE paauychl. BonopoaHsle CB3U — UX
poib B hopMupoBaHME MakpoMoJeKyJ. Bunbl B3aumopelcTBuil B GMoMakpomosekynax. Ban-
nep-BaanbcoBbl  (OpHEHTALlMOHHBIE, WHAYKIUMOHHbBIE, JUCIEPCUOHHBIE) B3aUMOJICHCTBUS.
OnexkTpocraTueckue B3aumojeicTBusa. OOBEMHBIE B3aUMOJICHCTBUS B  MaKpOMOJIEKYJax.
[Tonsitne rmoOynbl U OeNKa, YCJIOBHS UX CYIIECTBOBaHUA. Poib ruapodoOHBIX B3auMOIeHCTBUM
B (GOpPMHpPOBAaHMU TNPOCTPAHCTBEHHOM CTPYKTyphl OenkoB. Teopuss dumepa. Boma kak
YHUKJIbHOE XUMHUYeCcKoe coequuenne. Kiracrepnas ctpykrypa Boasl. Mojens “Oenok-marimHa’”.
MonexynsipHsie MOTOpBI. [IpakTHueckoe NpUMEHEHNnE — MOJIETUPOBAHHE OCIIKOBBIX CTPYKTYDP C
TIOMOIIIBIO PACIpe/IeICHHbIX BRIYMCIICHHA, cucTeMa Fold.it

KoanoxkBuym 6. Buodusuka memopan
[Tpunuune! ctpoeHus 6momMeMOpaH, MeMOpaHHble Oenku U Junuasl. OyHKIUU OHMOMeMOpaH.
CraHOBIIEHHE MIPEJCTABICHUN O CTPYKTYpe OMoMeMOpaH, COBpeMeHHast KUIKOKPUCTATITNIYecKast
MOJIENb. Jlunamuka MoJieKyal B MeMOpaHax — JjartepanbHas aud@ysus, daun-daomn
HOJBM)KHOCTb. MojieIbHbIE JMIUIHBIE MEMOpaHbl — THIbI, CTPOCHHE, CIIOCOOBI MOJNyYeHHMS,
ucnoip3oBaHue. Pa3oBble MEpPexo/bl B JUMHUIHBIX OMoMeMOpaHax. buonornyeckoe 3Ha4yeHHE.



[TonsiTue u cBoiiCcTBa )KUAKUX KpuctamwioB. Kiaccudukanuss TpaHCHOPTHBIX IPOLIECCOB B
ouomemOpanax. Ilpumepsr. IlaccuBublii Tpancnopt. Tunsl auddysun, memOpaHHbBIE MOPHI.
OcmMmoc u ¢punberpanus. YpaBHenus @uka, Teopemna, Hepacra-Ilnanka. AKTHUBHBIN TpaHCTIOPT —
poJib B KJETKE, TUNbI W mpumepbl. [IpakTHueckoe NpPUMEHEHHWE — CTPOCHHUE, MPUHIUIIBI
(GyHKIIMOHUPOBAHUSI HATPUI-KAJIMEBOT0, KAJIBLIMEBOTO HAacOCOB. Poiib B KJIeTKe U OpraHu3Me.
KouoxkBuym 7:HaHoTexHO10THH

[TonsiTue(s)) HAHOTEXHOJOTUH, KiIacCHU(PHUKAIUS OTpacied HAHOTEXHOJIOTMH, OWOJIOTHYECKHE
nanpasnenusi. JIHK kak wMarepwan s HaHO-MaHuUnynupoBaHus. ['paden, dymnepen,
yIIepOAHbIE HAHOTPYOKHM — TOHSATHE, mpuMeHeHHe. [IpubGopbl HAHOTEXHOJOTHYECKUX
UCCJIEOBAHUM — aTOMHO-CWJIOBOM MHKPOCKOII, 3JIEKTPOHHBIM MHMKPOCKOII, JIA3EPHBIN ITHMHILIET,
SIMP / DI1P-cnieKTpOCOKOIHS — MPUHIIUIT JeHCTBUS, BO3SMOKHOCTH

Kputepuu onieHKH KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABJISACTCS, €CIM CTYIACHT JCMOHCTPHPYET BCECTOPOHHEE,
CUCTEMAaTUUYECKOE U ITyOOKOe 3HAaHUE MaTepualia, yMEHHE CBOOOIHO BBITIONHSATEH MPAKTUYCCKUE
3aJ]aHUsI YMEET CBOOOHO JIOTUYECKH, apIYMEHTHPOBAHHO, YE€TKO U C)KATO M3JIaraTh OTBETHI Ha
BOTIPOCHI C MCIIOIH30BAHUEM HAYYHON TEPMUHOJIOTHH;

- OIICHKA «XOpOILIO» BBICTABJISACTCS, €CIH CTYICHT MPOJECMOHCTPHPOBAI XOPOIIUE
CUCTEeMAaTHUYECKUE 3HAHMS MaTepuana, OTBEThl COJEPKAT HEKOTOPYI HETOYHOCTh WM HE
OTJIMYAIOTCS TOJIHOTOM M3JI0KEHUS;

- OILICHKA «Y/JIOBIIECTBOPUTEIIFHO» BBICTABIISICTCS, €CIIM CTYACHT JA€T HEIOJHBIC OTBETHI
Ha BOIPOCHI, IOMYCKAeT HETOYHOCTU B (POPMYJIMPOBKAX;

- OIICHKA «HEYJOBJICTBOPUTEIHLHOY» BBICTABISETCS, €CIIM CTYJICHT HE MOATOTOBHUIICS, HE
OTBETHJI Ha BOTIPOCHI WJIM OTBETWJI HEMPABWIBHO; MOKa3aJl cliadble 3HAHUS U JOMYCTHI TPyOble
OIINOKHU

OneHouHBIE CpencTBA Ui HMHBAJIUIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
37I0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHIYaIbHBIX CUXO(DU3NUECKIX 0COOCHHOCTEH.

— NpH HEOOXOAWMOCTH WHBAJHMAAM M JIMIAM C OTPAHWYCHHBIMA BO3MOXXHOCTSIMH
3/10pOBbsI IPEJIOCTABIISIETCS IOMOJIHUTENIbHOE BpeMs 1J1sl OJATOTOBKU OTBETA,

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAUBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHMBaHUsI Pe3yNbTAaTOB OOYYCHHS WHBAIWIOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist i1 ¢ HApyIIEHUSIMHA 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJ1st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (hopMe 2IEeKTPOHHOTO IOKYMEHTA,

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.



4.2 ®oHJ OLICHOYHBIX CPEACTB AJIsl MPOBeIeHNs MPOMEKYTOYHOH ATTeCTALMH.

Bonpocs! 1J1s1 NOATOTOBKH K 3a4€Ty

1. ITonsarue 6uodmsuku (bD). Bxnax paznmuunbix Hayk B b®. [lpumenenne b® nHa paznuuHbIx
YPOBHSIX OPraHU3aLMH KUBOW MAaTEPUH.

2. Ctpyktypa coBpemenHoi b®. Mcropus pazputus b®. N3BecTHbie yuéHble-O0M0PU3UKH (B T.4.
poccHiickue).

3. buoHuka - nousTue, NpuMepsl, pU3nUECcKUe MOIXOIbI.

4. Tlomstue tepmonuHamuku (TJI), 3aKOHBI TEPMOJMHAMMKM M MX HPUIOKHUMOCTb K
OMOJIOTNYECKUM CHCTEMAM.

5. TepmoarHaMUYECKUE CUCTEMBI, TUIIBI SHEPTUHU U PabOThI B OMOCHCTEMAX.

6. OcoOeHHOCTH peanu3alMd 2-TO Hayaja TEePMOJMHAMHMKM B OHOJOIMYECKUX CHCTEMaXx.
Tepmoaunamuyeckoe paBHoBecue. Hersntponust.

7. Jluneiinasg u HenuHelHas oOnactu TepmoaunHaMuku. Teopema Ilpuroxkuna. CooTHOIIEHUS
Omnzarepa.

8. CBs13b SHTpONNYU U OHOIOTHYECKON HH(POPMAITUH.

9. [IpakTHyeckne MPUIOKEHHUS TEPMOAMHAMUYECKOTO TTOAX0/1a B OMOIOTUN — TETUIONPOYKIIUS
JKUBBIX CUCTEM, ITpaBwiia beprmana, Annena.

10. DnextpomarHutHbie u3nydeHus (OMMU), Ouomormyeckue >PQPEKTH PA3IUYHBIX YaCTEH
cnektpa OMMU.

11. Ilomstme  ¢orobuomorun, obmacte  Qoroduonornyecknx  spiueHwit.  Craaum
¢oToOMOIOrHYECKOTO poIiecca.

12. Kinaccudukanmms ©  KpaTkas  XapaKTepucTUKa  (POTOOMONOTHYECKHX  SBICHHU.
QOYHKIIMOHATBHO-(PH3HOIOTUYECKHE U IECTPYKTUBHO-MOAU(DUIUPYIOIINE (POTOPEAKITHH.

13. ®dusnueckas npupoaa ceera. KopnyckynspHO-BOJHOBOH Ayallu3M cBeTa B OMOJOIMUYECKUX
peakuusax. buonornyecku BaxkKHbIe TUIIBI MOJIEKYIISIPHBIX OpOUTAJIeH U 3JEKTPOHHBIX COCTOSHUH.
14. DnexTpoHHbIE Tepexo/ibl B Onomonekynax. Cxema S010HCKOTrO.

15. JIromuHecueHus OuocucteM — (u3nyeckass OCHOBA, THIbI JIIOMUHECIIEHIIUN, KBAaHTOBBIN
BBIXO/I, 3aK0H CTOKCa.

16. [IpupoHbIe ¥ HCKYCCTBEHHBIE (PIIyOPOOPHI.

17. I'enno3aBucumsblie 6MOpUTMBI, padboThl UrkeBckoro. MccnenoBanust Kupnuasn.

18. ®oromerpuueckue MeTobl aHanusa. [IpumenumocTs 3akoHa byrepa-Jlam6epra-bapa.

19. IIpakTtuyeckoe npumeHeHue — (HoTomeTpus, crnekTpodoTomerp, 3akoH byrepa-Jlambepra-
bopa.

20. Ilonarue OMO’HEpreTMKH M €€ MeCTo B cHcTeMe Ouojoruueckux Hayk. LleHTpanbHas
npoGiieMa OMOIHEPTETHKHY.

21. Ponp Ouonornyeckux MeMmOpaH B OMO’HepreTHueckux mponeccax. Knaccudukanus
MeMOpaH C TOUKH 3pEHUsI OMOIHEPTeTUKH.

22. O0uue TpuHIMITEI TpaHcPopMaluy SHEPTUU B OnomMeMOpaHax. "JHepreTHyeckue BatOTHI
KUBOU KJIETKH.

23. XemuoocMmoTuueckas runote3a Mutyemia. OCHOBHBIE TUIIOTE3bI 0OpPa30BaHUSI MAKPOIPTOB.
24. IlpuHUUIIBI CTPOEHUS M PYHKIIMOHUPOBAHUS AIEKTPOH-TpaHCHOPTHBIX Lemnei (OTLL).

25. AT®-cunTeTasa - IpUHILIUIIBI CTPOCHUS B CBA3H C BbiodHsAeMol pyHkuuen. Cesizp ¢ OTLL.
26. buodusudeckne ocHOBHI pyHKIIMOHNpOBaHHEe ATd-cHHTETA3HI.

27. Ocobennoctu Mojekyibl AT® kak yHUBEPCATbHOTO MAKpOIPTrHUYECKOIO COETUHEHMSI.

28. [IpakTHueckue MpUIOKEHU OMOIHEPTETUKU — OMOTOIUIMBHBIE JIEMEHTBI, OMOCEHCOPHI.

29. TloHsiTHE, UCTOPHUS CTAHOBICHHUS MOJIEKYJISIpHOW OMO(U3MKH, CBSA3b C IPYTUMH pa3lienaMu
6uonoruu.



30. IlpuHIMOBI CTPYKTYPHOW OpraHu3alii OWOMOJMMEpPOB. YPOBHU OpraHU3aluh. ATOMHAas
CTPYKTYypa, KoH(popMaIus, KoHpUrypaus.

31. XapakTepuCTHKU CTPOEHUS MOJIEKYN: JJMHA CBs3ei, HUX mospuzanus, 3PQeKTUBHbIC
aTOMHBIE paanychl. BogopoaHsie ¢Bs3H — X poiib B (OPMUPOBAHUE MAKPOMOJIEKYJI.

32. Buael B3auMoACHCTBUN B OMOMakpomoJiekyiax. Ban-nep-BaanbcoBbl (OpreHTAIlMOHHBIE,
VMHAYKIIMOHHBIE, IUCIIEPCUOHHBIE) B3aUMOAEUCTBUS. DIEKTPOCTATUUECKHE B3aUMOICHCTBUS.

33. OOBEMHBIE B3aUMOJACHCTBUA B MakpomoJjekyiax. [loHsaTue rnodynasl u Oenka, YCIOBUS HX
CYLIECTBOBAHMSI.

34. Ponap ruapodoOHBIX B3aUMOJEHCTBHA B (OPMUPOBAHWUU MPOCTPAHCTBEHHON CTPYKTYPHI
oenkoB. Teopus dumiepa.

35. Boja kak yHHKalIbHOE XUMHUYECKOe coeinHenune. KimacrepHasi cTpykTypa BOJIbI.

36. Mopensp “Oenok-mamuHa’”. MoJeKyIsipHbIe MOTOPBI.

37. IlpakTuuyeckoe TMPUMEHEHHE — MOJEIUPOBAHUE OEJIKOBBIX CTPYKTYp C TOMOIIBIO
pacripe/ie/iecHHbIX BhIUMCIICHUH, cuctema Fold.it

38. IlpuHIUIIBEI CTpOCHUST OMOMeMOpaH, MeMOpaHHbIC OCIKH U TUIHABL. DYHKIIMN OMoMeMOpaH.

39.  CraHoBineHHME  TpEACTaBICHMH O  CTPyKType  OuomemOpaH,  COBpeMEHHas
KUAKOKPUCTATIINYECKAsT MOJIEIb.

40. JInnamuka MOJIEKYJT B MeMOpaHax — JarepaibHast Tudy3us, Gium-¢Iron moaBUKHOCTb.

41. MopenpHble ITUNOUAHBIE MEMOpaHbl — THIIBI, CTPOCHHE, CIOCOOBI TMOJYYCHUS,
UCIIOJIb30BaHUE.

42. ®a30BbIe Nepexoabl B JUMUAHBIX OnomeMmOpanax. buonornueckoe 3Hauenue. Ilonsrue u
CBOICTBA KUJKUX KPUCTAJIOB.

43. Knaccudukaius TpaHCIIOPTHBIX MpolieccoB B OnomeMOpanax. [Ipumepsr.

44. TTaccuBHbli Tpancnopt. Tunsl auddy3un, MeMOpaHHbIE TOPHI.

45. Ocmoc u ¢unbrpanus. Ypasuenus ®uka, Teopenna, Hepucra-Ilnanka.

46. AKTUBHBII TPAHCHIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPBI.

47. llpakTHueckoe TMPUMEHEHHE — CTPOCHHUE, NPUHIUIB (HYHKIIMOHUPOBAHUS HATPHIA-
KaJIMEBOTr'0, KaJIbLIUEBOT0 HACOCOB. PoJib B KJIETKE U OpraHU3Me.

48. Ilonarue(s1) HAHOTEXHOJIOTUH, KJIaccu(PHUKAIUS OTpacieil HAHOTEXHOJIOTUH, OMOTIOTHYECKHE
HaIpaBJICHUS.

49. JIHK kak Martepuan MAJii HaHO-MaHWMYIHpoBaHUsS. ['padeH, ¢ymiepeH, yriepoaHbie
HAHOTPYOKHU — MOHATUE, IPUMEHEHHE.

50. Ilpubopbl HAaHOTEXHOJIOTMYECKUX HCCIEIOBAaHUN — AaTOMHO-CHJIIOBOM MHKpPOCKOII,
AIIEKTPOHHBIA MHKpOCKON, JazepHbld nuHLer, AMP / OIIP-cnekrpocoxkonusi — HpUHLINII
JeMCTBUS, BO3MOXKHOCTH /17151 OMOJIOTHH.

Kpurepnn onenku 3auéra:

- «3a4TEHO» BBICTABIISIETCA, €CIM CTYJEHT YCBOMJ OCHOBHYKD U 3HaKOM C
JOTIOJIHUTEIIbHOM ~ JIMTEpAaTypoOd,  PEKOMEHJOBAHHOW  IPOrpaMMOi; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMAaTHYeCKOe M TIJyOOKOoe 3HaHHWE IPOrpaMMHOIO MaTepualla, yMEHUue
CBOOOAHO  BBINOJHATH  INpaKTHYECKHE  3aJaHusd, TpeOyemble  OOLIEKYJIbTYpHbIE U
npodeccHOHATIbHBIE ~ KOMIETEHIMM  CPOPMHMPOBAHBI;  yMeeT  CBOOOJHO  JIOTMUYECKH,
apryMEeHTHPOBAHHO, YETKO M CXATO M3JaraTh OTBETHI HA BOMPOCHI C UCIOJb30BAHNEM HAyUHOMU
TEPMHUHOJIOTUH;

- «HE 3aYTEHO» BBICTABJIAETCS, €CIIU CTYJCHT HE MOArOTOBMWIICA K 3a4€Ty, HE OTBETHII Ha
BOIIPOCHI WJIM OTBETHJI HEMPABUIIbHO; MTOKa3aJl Cl1adble 3HAHUS U JIONYCTUI rpyOble OIINOKHY;

OueHouHble CpencTBa [Jsi WMHBAIUAOB M JIUI[ C OrPAHUYEHHBIMU BO3MOXKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— Tpu HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MO>KHOCTSIMH
3I0pOBbS MPEAOCTABISAETCS JOMOJHUTEIIBHOE BPEMS JIJIs MOJATOTOBKKM OTBETA HA 3aYETE;



— TP MIPOBEJICHNUH IIPOLEAYPHI OLCHUBAHHS PE3yIbTaTOB OOYUCHHS HHBAIUAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBS3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBbS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpUBaeT Ipel0oCTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JTOKYMEHTA,

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B TieyaTHOU hopme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOW W /ONOJHHMTEJIbHOH y4eOHOH JHMTEpPaTypbl, HEOOXOAUMOM
JJIs1 OCBOEHMSI T CHUILIUHBI (MOIYJIA).
5.1 OcHoBHast 1MTEpaTypa:

1. Bonbkenmreiin, M.B. buodwusuka [DnekrponHnslii pecypce] : yuebd.mocodue — DIEKTPOH.
nan. — Cankr-Ilerepoypr : Jlaws, 2012. — 608 c¢. — Pexum nocrymna:
https://e.lanbook.com/book/3898

2. Huxusn, A. buodusuka : koncnekt nekmuii / A. Hukusia, O. [laBeinoBa ; MUHHUCTEPCTBO
oOpazoBanuss u Hayku Poccuiickoit ®enepauun, dDenepaibHOe TroCyIapCTBEHHOE
OromxeTHOe 00pa30BaTeNIbHOE YUPEKIECHUE BHICIIErO MPOo(heCcCHOHATBLHOTO0 00pa30BaHUs
«OpeHOyprckuit rocyjapcTBeHHbIN yHUBepcuTeT». - OpenOypr: OI'Y, 2013. - 104 c.; To
xKe [DNeKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291.

Jlji1 OCBOEHMS AUCUMILTMHBI MHBAJIMAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsI MMEIOTCSl M3JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Camotiinos, B.O. Menununckas 6uodusuka: yueOHuk s By3oB / B.O. Camoiinos. - 3-e u3j.,
ucnp. u jomn. - CII6.: CnenJIut, 2013. - 604 c.: Tabmn., wi. - bubmuorp. B kH. - ISBN 978-5-299-
00518-9; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. OunkenpmteitHn, A.B. ®usuka OenkoBbix Mmonekyn / A.B. ®dunkenpmTeiH. - MockBa;
WxeBck: U3narensctBo MHCTUTYTAa KOMIIBIOTEPHBIX HccaenoBanuid, 2014. - 423 c. - ISBN 978-
5-4344-0193-7, To xKe [DneKTpOoHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.



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

4. AumpuanoB, A.M. Kondopmarnmonaslii aHaim3 O€TKOB: Teopus W mpwioxkeHus / A.M.
Anpnpuanos; non pen. I'.B. ManaxoBoii. - Munck: benopycckas Hayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To xKe [DneKTpOHHBIH pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

5. buodumsuueckas skonorus / B.A. Tsepmucino, A.D. Cunopona, JI.B. Skosenko, B.T.
Tpodumos. - M.: UznarensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1; To xe

[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

5.3. Illepuoauyeckue U3IaHHUS:

Tlepuoanu
PHOA 3a kakue Mecto | Cpok
Ne HaszBanmne HOCTH
rojbl XpaHeH | xpaHeH | PyOpukarop
n/nm | u3gaHus BBLIX01A
XpPaHUTCA us us
(B rox)
OUOJIOTHYECKH
1 buodwuszuka 6 1959-2013 g3 OCT. e HAyKH,
SKOJIOTHS
Ycnexn (pusuxo-
2 12 1945-2013 u3 [1OCT. MaTeEMaTUYECK
(du3nYECKUX HayK
ue HAYKH
Bbuonornueckune Gronormecky
3 12 1961-1992 93 TOCT. e HayYKH,
HAyKH
J3KOJIOT U
buomnorus. OUOJIOTHYECKHA
4 PedeparuBHbIii 12 1970-2013 3aim PXK | mocr. e HaYyKH,
xkypHain. BUHUTHU JKOJIOTHS
bunomenuimHackas (usuxo-
5 Jn 12 2001- 3 10 net MaTeMaTUYECK
Paaro3JIEKTPOHUKA
ue HayKu
¢dusuko-
6 buorexuonorus 6 1996-2012 3 MOCT. MaTeMaTHYECK
ue HAyKH
6. Ilepeyenb pecypcoB  HH(POPMANUOHHO-TEJIEKOMMYHHUKAUMOHHON  ceTH

«I/IHTepHeT», H606XOIII/[M])IX AJIA OCBOCHUSA JUCHUIIJIMHBI (MO}.Iy.]'lﬂ).

1. www.kubsu.ru - opurmansaeiii caiiT KybaHCKOTo rocy1apcTBEHHOTO YHUBEPCHUTETA,
http://www.icb.psn.ru - Uactutyt Onodusuku KieTku

http://www.ibp.ru - Uactutyr 6nodpusukun CO PAH

http://www.kibb.knc.ru/ - Kazanckuii HHCTUTYT OMOXHMHUH U OMODUIUKH
http://www.biophys.msu.ru/ - Kadenpa onoduzuku MI'Y
http://biophysics.spbstu.ru/ - Kadenpa 6uopuzuku CIIGITY

oM wN

7. Mertoauyeckue yKazaHuUsl JJsi OOY4YalOIIMXCS IO OCBOCHMIO JHCHMILIMHBI
(Mmonxyasi).
Jlexnus:
Pabora Ha nekuuu ABISETCS OYEHb BaKHBIM BUAOM CTYACHUYECKOH JESTENbHOCTH AJIs U3yUSHUS
JUCLUUIUIMHBL, T.K. Ha JIGKIMU HPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HAaHUHM, HO U
cucTeMatu3anus U 0000IIeHe HAaKOIUIEHHBIX 3HaHUN, (OPMHUPOBAHHUE HA UX OCHOBE HUJCHHBIX
B3IVIAJIOB, YOEXKICHUN, MHPOBO33PEHUS, DPa3BUTHE I1O3HABATEIBbHBIX M NPO(ECCHOHATBHBIX
UHTEpecoB. JIEKTOp OpUEHTUPYET CTyIEeHTOB B yueOHOM Marepuane. KpaTkue 3amucu jexuuit
(KOHCIIEKTHPOBAHHUE) TOMOTAET YCBOUTh MaTEpUal.
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Hammcanme KOHCIEKTa JIGKIMA: KpaTKO, CXEMaTHYHO, ITOCIENIOBATEIbHO (UKCUPOBATH
OCHOBHBIC TIOJIOXKCHHUS, BBIBOJABI, (OPMYIUPOBKH, OOOOIICHHUS; MOMEYAaTh BAXKHBIC MBICIIH,
BBIJICJIATH KIIFOYEBBIC CJIOBA, TEPMHUHBI. KOHCIIEKT JIyUIiie 1moipa3AeisiTh Ha YHKTHI, Taparpadsl,
coOmoas KpacHyro cTpoky. [IpuHIMOHManpHBIE MecTa, OmpeiencHHs, (HOpMyJbl CleIyeT
COIIPOBOXK/JATh 3aMEUAHUSIMH: «BAKHOY», «OCO00 BAXKHO», «XOPOIIO 3allOMHUTHY» M T.II. WU
MOMYEpKUBaTh KpacHoi pydkoi. IlemecooOpazHo pa3paboTarh COOCTBEHHYIO CHMBOIIUKY,
COKpAIIIEHUSI CJIOB, YTO TIO3BOJHT CKOHIIGHTPUPOBaTh BHUMAaHHE Ha Ba)KHBIX CBEICHUSIX.
[TpocnymuBaHue U 3aMUCh JIEKIIUU MOKHO TPOU3BOJIUTH IPU MTOMOIIH COBPEMEHHBIX YCTPONCTB
(mukTodpoH, HOYTOYK, HETOYK M T.I.). PaGoTas Hajg KOHCIIEKTOM JIGKIMH, BCETJa CIIeIyeT
UCIIONIb30BAaTh HE TOJNBKO YYEOHWUK, HO U Ty JHUTEpPaTypy, KOTOPYIO JIOMOJHUTEIEHO
PEKOMEH/IOBAJI  JIGKTOp, B TOM UYHCIIE TEPHOAMYECKHE HW3JAHHS COOTBETCTBYIOIICH
HanpaBieHHocTH. [lo pesympratamMm paboOThl C KOHCIEKTOM JIEKLIUH CIeayeT 0003HAYUTh
BOIIPOCHI, TEPMUHBI, MaTEPUAI, KOTOPBIH BBI3bIBACT TPYAHOCTH, TOMETUTH M TOIBITATHCS HAWTH
OTBET B pEKOMEHJyeMoW nuTeparype. Ecnum camocTosTenbHO HE yaaercss pa3oOparbesi B
Mmarepuale, Heo0X0uMO c(hOPMYITHPOBATH BOIPOC H 33/1aTh NPEIOIABATEII0 HA KOHCYJIbTAIHH,
Ha J1a00paTOPHOM 3aHSATHH, HA OOIICHUH B KOHTAKTHBIE Yachl. JIGKIIMOHHBIA MaTepHall sSBISETCS
0a30BbIM, C KOTOPOTO HEOOXOJUMO HayaTh OCBOCHHE COOTBETCTBYIOIIECTO Pa3Jieiia MM TEMBI.
[TnaH MOATOTOBKH K JICKIIUU:

. 03HAKOMUTBCS C TEMOU JIEKLIUU

. 03HAKOMMTBCS C MPEJI0KEHHBIMU BOIIPOCAMU
. W3YYUTH COOTBETCTBYIOIIMM MaTepHa

. 03HAKOMMTBCS C JINTEPATypOH 110 TEME

JlabopaTropHblie padoThl

B npouecce noaroToBku K J1abopatopHoil paboTeHe00X0AUMO 03HAKOMUTBCS ¢ paboueil
IpPOrpaMMOM JMCUUIUIMHBI, TEMaMU M IJJaHAMHU JIaOOpaTOpHBIX  3aHATUM, yaensst ocoloe
BHUMaHME LEeJIIM M 3a/a4aM, CTPYKTYpEe U COAEp)KaHUIO JMCLUUIUIMHBI, MPOBECTH aHAIU3
OCHOBHOI yueOHOM JINTEpaTyphl, OCIE Yero paboTaTb ¢ PEKOMEHJI0BAaHHOM JOIMOJHUTEIBHON
autepatypoil. IIpu yCTHOM BBICTYIJIEHMH IO KOHTPOJIBHBIM BOIpOCaM J1IaOOpaTOPHOIO 3aHATHS
HY)KHO u3Jaratb (He 4WTaTh) MaTepual  BBICTyIJIeHHS  cBoOojgHO. Heobxomaumo
KOHIIGHTPUPOBATh CBOE€ BHHMaHHE HAa TOM, YTO BBICTYIUIEHHE OOpallleHO K ayJUTOpUH, a He K
IpenoaaBaTesto, T.K. TO 3HAUMMBbIN acleKT NpodecCHOHaIbHBIX KoMieTeHIui. [1o okoHuaHuu
7a00paTOPHOTO 3aHATHUS CJIEAYeT MOBTOPHUTH BBIBOJbI, CKOHCTPYHMPOBAHHbBIE B XOJI€ YCTHOTO
orpoca, IpOCIeIUB JOTUKY UX MOCTPOEHUs, OTMETHB MOJIOXKEHUS, JIe)Kallue B UX OCHOBE. [l
ATOro B TEYEHHE OINpOca APYTUX YYallUXcs CIEAyeT JenarTh MOMETKU. bonee Toro, B ciydae
HETOYHOCTEH W (WJIM) HEMMOHWMAaHUsS KaKOro-TMOO BOIpOCa MPONIEHHOTO MaTepHalia CIeAyeT
00paTUTBCS K IPEernojaBaTeNto JUIsl MOTY4YeHUs HEeOOXOAMMOM KOHCYIbTAllUU U Pa3bsICHEHUS
BO3HUKILEH cuTyaruu. Cxema MoAroToBKU K JaOOpaTOpHBIM paboTam:

® 03HAKOMHUTKCS C TEMOM, LIETBIO U 3a7auaMu paboThI;

paccMOTpeTh NMPEASI0KEHHBIE BOIIPOCHI;
W3YYUTD JIEKIIMOHHBIN MaTepuall, OCHOBHYIO U IOTIOJHUTEIbHYIO IUTEPATYPY;
03HAKOMMTBCSI C TPAKTUUYECKUMH 3aIaHUSIMU U XOJIOM MX BBITIOJIHEHHUS,
03HAKOMHUTBCS C 000PYOBAHHEM 3aHSATHS;
BBINOJIHUTH 33/1aHUSI B COOTBETCTBUU C XOJIOM PaOOTHI;
MUCHbMEHHO 0(OPMHTH BBIITOJIHEHHYIO paboTYy;
IIOJIBECTU UTOT U CIIENATh CTPYKTYPUPOBAHHBIE BBIBOIBI.

CamocrosiTeibHas padora

CamocrosarenbHass paboTa CTYAEHTOB JUCHMIUIMHE OCYLIECTBISETCS C  LENbIO
yIIIyONeHHsl, pacUIMpeHHs, CUCTEMAaTH3allMd W 3aKpEIUICHHUs TIOJyYEeHHBIX TEOPEeTHUECKUX
3HaHWH, (OPMUPOBAHUS YMEHUN HCIIOIB30BATh JOKYMEHTAIIMIO M CHEIUAIBHYIO JINTEPATypy,
pasBUTHs I03HABATEJbHBIX CIOCOOHOCTEH W  aKTHUBHOCTH, a Takke (HOpMUPOBAHUS



CaMOCTOSITENIbHOTO MBILUICHUS, CIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
caMopeald3aluy,  pa3BUTHSA  MCCIENOBATEIbCKUX  ymeHud.  Ilepen  BwlmoiaHeHueM
CaMOCTOSITENIbHOM PabOThl HEOOXOAMMO YEeTKO IMOHMMAaTh LENH M 3aJadyd paboThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUYHBIA 00BEM, OCHOBHBIC TpEOOBaHHMS K pe3yiabTaraM padoThI,
KpUTEpUU OIICHKU. BO BpeMs BBIMIOJHEHUS CaMOCTOSITEIbHON PadOThl MpernoaaBaTeilb MOKET
IPOBOJIUTH KOHCYIbTaMU. KOHTPOIIb pe3ynbTaTOB CAMOCTOATENBHOM pabOTHI CTYIEHTOB MOKET
OCYIIECTBIISITHCS B MMCbMEHHOM, YCTHOM WJIM CMeIIaHHOM (opMe, ¢ MpeACcTaBIeHUEM MPOTyKTa
TBOPYECKOH JEATENbHOCTU CTyJeHTa. B kauecTBe OpM M METOIOB KOHTPOJISI CAMOCTOSATEIILHON
paboThl CTYACHTOB MOT'YT OBITh UCIOJIb30BaHbI J1A0OPATOPHBIEC 3aHATHUS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboThl M Ap. KpurepusimMu OLEHKU pe3ylbTaToB
CaMOCTOSITENIbHOM paboThl CTYACHTa SABISAIOTCA: YPOBEHb OCBOCHHS CTYIEHTOM Y4eOHOTO
MaTepuana, YMEHHs CTYAEHTAa UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS IIPU  BBINOJHEHUU
WHAUBUAYAIbHBIX 3a7aHuii; c(HOPMUPOBAHHOCTHOOIICYYEOHBIX YMEHHI; OOOCHOBAHHOCTH U
YEeTKOCTh M3JIOKEHUS OTBETa; 0popMIICHHE MaTepualia B COOTBETCTBUU C TpeboBaHusimu. [lnan
MOATOTOBKU:

® U3Yy4UTh COOTBETCTBYIOLIUN JEKIIMOHHBIN MaTepHall

® U3Yy4HUTHb OCHOBHYIO JIUTEPATYPY 110 TEME

® U3YyYUTH JOIOJHUTEIBHYIO JUTEPATYPY 110 TEME

e 0(QOpMHUTH BBINOJHEHHYIO pPa0OTy MUCHBMEHHO WJIM B BHJE IPE3CHTAUN B

3aBUCUMOCTH OT 3a/IaHUSI
® CJ/eNaTh CTPYKTYPUPOBAHHBIE BBIBOJIBI.

IHoaroroBka K 3a4éty

[Ipu moaroroBke K 3a4€Ty HEOOXOAMMO OPHUEHTHPOBATHCS HAa KOHCIIEKTHI JICKIUH, pabodyro
porpaMMy JUCIHUIUIMHBI, HOPMaTUBHYIO, YUEOHYIO U PEKOMEHIyeMyto JutepaTypy. OCHOBHOE
B MMOJTOTOBKE K C/Iadye 3a4era - 3TO MOBTOPEHUE BCETO MaTepuaa JUCIHUIUIHHEI, 0 KOTOPOMY
HeoOXoauMoO caaBaTh 3adery. [Ipu MOAroToBKE K claye 3adeTa BeCh 00bEeM pabOThI HYKHO
pacupeacATb PaBHOMEPHO IO AHAM, OTBECACHHLIM JISA IMOATOTOBKH, KOHTPOJIUPOBATH KEDKI{I)Iﬁ
JICHb BBITIOJIHEHUE HaMEYeHHOW paboThl. B mepuoa mOAroTOBKM K 3ayeTy CTYIEHT BHOBBb
oOparaeTcst K y)xe u3ydeHHoMmy (IpoiiiecHHOMY) yueOHOMy Mmatepuany. [loaroroBka BKIOUaeT
B cebs TpW OdTama: caMoCTosTeNnbHas paboTa B TEUEHHE CEMECTpa; HEMOCpeACTBEHHAs
MOJATOTOBKA B JHH, MPEANICCTBYIOIINE 3a4eTy MO TeMaM Kypca. s ycrenrHoi caadu
yKazaHHble B paboueld mporpamme QopMHUpyeMble KOMIETEHIIMM B pe3ylbTaTe OCBOSHUS
JUCHUIIJIIMHBI TOJIKHBI OBITH MNPpOACMOHCTPHUPOBAHBI; TOTOBHUTBHCA K 3a4CTy H€O6XOI[I/IMO
HAYMHATH C TIEPBOH JIGKIIUU U TIEPBOM 1a00paTOPHOM pabOTHI.

IloaroroBka npeseHTanuii:
® 3HAKOMMWTHCS C TEMOU, LIEBIO U 3ala4aMu
® COCTaBUTh IIJIaH IPE3CHTALMM  COIJJaCHO OCBOCHHOMY TEOPETHYECKOMY
MaTepHaly
® [IPOM3BCCTH IIOMCK B JICKIMOHHOM MaTcpuale, OCHOBHOH M HOHOJ’IHI/ITCJ'IBHOI\/'I
auTeparype (pakTHUeCKOro MaTepuaa 1o TeMe

® [POM3BECTH NOMCK WLIFOCTPATUBHOIO MaTepHUalia B C€TH "MHTEpHET"
® COCTaBHUTh MPE3EHTALUIO TPU TOMONIN crienHan3upoBanHoro [10
® COCTaBMTH JIOKJIA]] IO WITIOCTPATUBHOMY MaTepHUAIly MPE3EHTAUN
® OTpENeTUPOBATh MPE3EHTALUIO NTepe]] Caden
KossiokBuymsbI:

® O03HAKOMHUTBHCS C TEMOUW M BOMPOCAMHU KOJUIOKBHYyMa
®  U3YYUTH JICKITMOHHBIA MaTepUa
® U3YYUTHh OCHOBHYIO JJUTEPATYPY IO TEME



® U3Y4YUTH JONOJHUTENBHYIO JIUTEPATYPY 11O TEME
e HamMcaTh OTBET Ha MIPEUI0KEHHBIN BOIIPOC
e 00bEM NMCHbMEHHOI'0 OTBETA OT 3 110 4 cTpaHU1Ll, BpeMs BBINOIHEHUS 10 90 MUHYT

B ocBoeHUM IUCHMIUIMHBI MHBAJIMIAMH U JIMIIAMU C OFPAaHHMYEHHBIMH BO3MOXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAUEHHE WMEeT HHIUBHIyalbHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIONOJHUTENILHOE Pa3bsiICHEHUE yUeOHOro MaTepHaia.

WunuBuayanbHble  KOHCYABTAlMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CIOCOOCTBYIOIIMM MHIMBHyalIU3alud OOy4YeHHUs] U YCTAaHOBJIEHUIO BOCIIUTATENBHOIO KOHTAKTa
MEXIy IMpernojaBaTeeM M OOYYalOUIMMCS WHBAIMAOM WM JIMIOM C OTPaHUYCHHBIMHU
BO3MOYKHOCTSIMU 3/JOPOBBSI.

8. lepeuenb HHGOPMANMOHHBIX TEXHOJIOTHI, UCTOJIb3yeMbIX MPHU OCYIIECTBJICHUHU
o0pa3oBaTe/IbHOI0 Mpolecca Mo JUCHHUIINHE (MOAYJII0).

8.1 Ilepeuenb MHGOPMANMOHHBIX TEXHOJIOTHIA.

— KoHCynbTHpOBaHME TIOCPEICTBOM JICKTPOHHOM MOYTHI.

— HMcnonb3oBaHue 3JIEKTPOHHBIX PE3EHTALU IIPU POBEIEHUU J1a00PATOPHBIX 3aHATUH.

8.2 Ilepeyenb HeOOXOTUMOI0 MPOrPAMMHOIO0 0GecreYeHusl.

No Ne norosopa [TepeueHp TMUEH3MOHHOTO IPOrPAMMHOIO
n/ obecrieueHus
1. Ne77-AD®D/223-D3/2017 Microsoft Windows 8, 10

Cornamenue Microsoft ESS
72569510

Ne77-ADD/223-D3/2017
Cornawmenue Microsoft ESS

Microsoft Office Professional Plus

72569510

3. Ne73-ADD/223-D3/2018
Cornarrenue

72569510

Microsoft ESS

Microsoft Windows 8, 10

4, Ne73—ADD/223-D3/2018
Cornarrenne

72569510

Microsoft ESS

Microsoft Office Professional Plus

8.3IlepevyeHb HH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynprant [1mrocy,

— «["apanTy.

9. MarepuanbHo-TeXHHYecKasi  0a3a,

Heo0XxoauMan IS

OCYHICCTBJICHUS 06p330BaTeJ1bHOF0 nmpouecca 1mo JMCuMIJInHE (MO)Iy.]'IlO).

Ne | Bun pabor

MartepuanbHO-TEXHUYECKOE  OOecredeHue

(MOJLyJIsl) U OCHAILIEHHOCTD

JAUCIHUITIINHBI

1. JlexumoHHBIE
3aHATHA

YuebHast ayquTopust I POBEICHUS 3aHITHI JIEKIIMOHHOTO THIa Ne
422

VYyeOHas meOenb, JO0CKa MarHUTHO-MapkepHas — | mT., 3kpaH - 1
mIT., TpoekTop - 1 mT., HOYTOYK - 1 1mT., HAOOPHl TEMATUYECKUX
CIaiaoB.

VYyeOHast ayAuTOpUs Ui MPOBEACHUS 3aHATUIN JEKIIMOHHOTO TUMa No
425

VYyeOHas mebenb, 3kpaH - 1 mwT., npoekTop - 1 mwT., HOyTOyK - 1 mT.,
JIOKyMEHT-KaMepa - 1| mT., aKycThueckas cucrema - | mr.,
MUKIIEpHBIA MyAbT - | MWT., ycunurtenb - | MIT., UHTEpaKTUBHAS
TpuOyHa - 1 mT., HAGOPHI TEMATUUYECKUX CIANJIOB.




JlaGopaTopHble

JlaGopaTopust Ne 412

3aHATHS VYyebnas mebenb, 1ocka MenoBas — | mT., 9KpaH - 1 MmT., TPOEKTOP -
1 mT., HOyTOYK - 1 mT., TabopaTopHOE 0OOpPYIOBaHUE.
JlaGoparopust Ne 419
VYuebHas mebenb, Jocka MesloBast — 1 IIT., 3KpaH - 1 mT., IPOEKTOop -
1 mt., HOyTOYK - 1 WT., TabopaTopHOEe 060PYAOBaHUE AJIS Kypca.
['pynmoBbie YueOnass  ayautopust  Jjs  [POBEACHUS  TPYINOBBIX U
(MHAMBUyaJIbHBl | MHAMBUYaJIbHBIX KOHCYNbTauui Ne 410.
€) KOHCYJIbTaIlu! VYyeOHas MmeOerb.
Texymuit VYueOHass ayautopust [UIsi TMPOBEACHHUS TEKYIIEro KOHTPOJIS H
KOHTpOJIb, IpOMEXyTOYHOU aTTecTanuu Ne 412
MIPOMEKYTOUHAS YyeOHas MmeGerb.
aTTecTaIys YyeOHast ayauTopusi Uil TMPOBEACHHS TEKYIIEro KOHTPOJS U
MpoOMEeKyTOYHOM arrectanuu Ne 419,
VYyebOHast meOeb.
CamocrosTenbHa [Tomemenue st caMoCTOSITeTbHON paboThl Ne 437
s pabora YueOHast MeOenb, KOMIIBIOTEPHAsT TEXHHKAa C BO3MOXHOCTBIO
nofKimoueHns K cetu «MHTepHET» M oOecneyeHHas AOCTYIIOM B
AIIEKTPOHHYIO nH(OPMaITMOHHO-00pa30BaTENbHYIO cpeny
YHHUBEPCUTETA.
[Tomermenue s camocrosTebHON padoTsl Ne 108 C
VYuebHast meOenb, KOMIBIOTEpHAs TEXHHUKA c BO3MOYKHOCTBIO
MOJIKITIOYCHHUS K cetu «VHTepHET», MPOrpaMMOil IKPAHHOTO

yBeIMYEeHUsT W oOeclieueHHass  JOCTYIIOM B BJIEKTPOHHYIO
nH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA




