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1 Henu u 321241 U3yYeHUs1 TUCHUILINHBI (MOYJIsl).
1.1 Ilesab ocBOEGHUS JUCHUILIAHBI.

Lenbto ocBoeHust nucuumuinebl "buodusuka" seuserca (GopMuUpoBaHHE y CTYIEHTOB
npoecCuoHaNbHOM KOMIETEHIIM B TPOU3BOJCTBEHHON NEATEIBHOCTH U MpOIaraHjaa 3HaHWH,
HAIpaBJIEHHBIX HA pACUIMPEHUE TMPEACTaBICHUN O 3HAauYeHWH OWOPU3UKM KaK HayKd O
MOJIEKYJISIPHBIX U (DU3MKO-XUMUYECKMX B3aUMOJCHCTBUSAX B OMOJOTMYECKUX CHCTEMax u
MEXaHU3MaX B3aUMOJCHCTBUS OWOJIOTHYECKUX CHUCTEM C OKPYKAIOIIEH Cpenoi, BIUSHUU
bu3ndecKkux GaKTOPOB HA MPOIECCHI KU3HEACATEITHHOCTH.

1.2 3agauu TUMCHUILIAHEIL.

3ajaun OCBOEHUS TUCIUTIINHBI — COPMHUPOBATH Y CTYICHTOB:
CIIOCOOHOCTh ~MPUMEHSTh TMPUHIUIBI CTPYKTYPHOW U  (PYHKIMOHAIBHOW OpraHu3alud
OMoJIOTMYeCKUX OOBEKTOB W BIIaJIcHWE 3HAHUEM MEXaHHU3MOB TOMEOCTAaTHYECKON PETYIISINU;
BJIQJICHHE OCHOBHBIMU (DU3HUOJIOTHUECKUMU METOJAMH aHAIW3a U OLEHKH COCTOSHHS JKUBBIX
CHCTEM

1.3 MecTo aucuumInHbI (MOAYJis1) B CTPYKTYpe 00pa3oBaTeIbHON IPOrpaMMbl.

Hucuumnuna "buodwusuka" otHocuTes K 0a3oBoit uwactu broka 1 "ucHumivHBI
(Momynu)" yueOHOTO TUTaHa, YuTaeTCsl Ha 4 Kypce B 7 ceMecTpe.

Kypc "buodusuka" sBusercs omHOW M3 0a30BBIX  Y4EeOHBIX  JUCHUIUIMH
po)eCCHOHAIBHOTO ITUKJIA TMOJATOTOBKH OakaynaBpoB mo HampasieHuto 06.03.01 buomnorus mo
npodunsm: buoskonorus, buoxumus, ['eneruka, 3oomorus, Mukpobuonorus. J{ns ycBoeHuUs
Kypca CTYACHTY HEOOXOIMMO OpHEHTUPOBAThCS B MpoOiieMax H3ydaeMbIX B IpeaMeTax
«Marematuka», «Xumusa», «3oonorus», «boranuka», «Henoek», «bHOXUMUSL U MOJIEKYsIpHAs
ouonorusy, «Puznonorus pacteHuir». HMToroBoit GpopmMoit KOHTPOISI 3HAHUI SIBIISICTCS 3aYeT.
Marepuanbsl AUCHUIIIMHBI HCIONB3YIOTCS CTYAEHTAMH B HAydyHOW paboTe MpH MOATOTOBKE
BBIITYCKHON KBaJIM(PUKAIIMOHHONW palbOThI, a Tak)Ke B XOJIe¢ TOJYYCHHS 3HAHUM BO BTOPOU
CTYNIEHH BBICIIETO OOpa3oBaHWs (MarucTparype), KpailHE BaXXHbI B OCYIICCTBICHUU
MPaKTUYECKON JIeATEeILHOCTH OaKaiaBpa OMOJIOTHH.

1.4 IlepevyeHb MIaHMpPYeMbIX Pe3y/JbTATOB O0yYEeHHS MO JUCUMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pPa30BaTeJIbHOM NPOrpaMMBI.

[TnanupyeMbIiMH pe3ysbTaTaMd OOY4EHHUs 10 AMCLUUIUIMHE, SIBIAIOTCS 3HAHUS, YMEHMUS,
BJIAJCHUSI W/WIM OMBIT JESTEIbHOCTH, XapaKTEPU3YIOLIUE OTarbl/ypoBHU (HOPMUPOBAHUS
KOMIIETEHIIMH M oO0ecrnedyuBaomue AOCTHKEHHE IUIaHUPYEMBIX pPE3YylbTaTOB OCBOCHHUS
o0pa3oBaTeNbHON MPOrpaMMBl B 1iesioM. [lepeueHs koMmeTeHuui, GOpMUpPYEMbIX B pe3yabTare
U3y4eHHs JUCLMIUIMHBI, IPUBEEH B Ta0nuLe

No Wupnexc | Copepxanue B pesynprare wusyuyeHus y4eOHOW AMUCHUILTUHBI

B KOMITET | KOMIIETCHIUH (WK €€ | 00ydaromuecs JOJIKHbI

A CHIMM | YaCTH) 3HATH yMeTh BJIAJIETh

l. OIIK-4 | cnocoOHOCTBIO OcHoBbl ctpoenus | [lons3oBate | HaBbikamu
MIPUMEHSTH n cia OIICpHUPOBAHUA
NPUHIHITHL (GyHKIMOHMPOBAaHU | PU3MYECKH | TEPMOAMHAMHU
CTpyKTypHOM ul? OHMOJIOTUYECKUX | M YEeCKUMU

. CHCTEM C TOYKH | 000pyIOBaH | KOHCTAaHTAMHU

(GyHKIIMOHATTLHOM 3penHns e B
OpraHu3alnu buznIecKux Ouosoruuec
OMONIOrnYecKux 3aKOHOB, B TOM | KHX
00BEKTOB U | 4uCIIe HCCIIEI0BaH




No Wupnexc | Copepxanue B pesynbrare wusyuyeHus y4eOHOW AUCHUILTUHBI
} KOMIIET | KoMIeTeHIuu (min e€ | o0ydaromnrecs 0 KHBI
I e 4aCTH) 3HATH yMeTh BJIAJIETh
BJIaJICHUEM 3HAaHUEM | TePMOJUHAMUKH UsIX
MEXaHU3MOB
TOMEOCTaTHYECKON
peryisnumy;
BJIaJICHUEM
OCHOBHBIMH
(U3HOTOTHYECKUMHU
METO/IaMU aHAJIu3a |
OLIEHKH  COCTOSIHMS
KHUBBIX CUCTEM
2 OIIK-5 | cnocoOHOCTBIO IIpuHnHIBL IIpumenars | HaBbikamu
NPUMEHATh ~ 3HaHMe | PCAM3ALHH ¢busuko- OIEpPUPOBAHUS
NPUHIHITOB ¢buznuecKux XUMUAYECKH | 0a30BBIMHU
ICTOUHOI 3aKOHOB Ha | e  3HaHud | GopMyIaMH B
KJIETOYHOM YPOBHE | JUIsl obyacTu
OpraHusaunun OpraHu3aIuu UHTEpHpeTa | MEMOPaHHOTO
OHOTOTHYECKHIX MaTepHu 1112031 TpaHCIOPTa,
00BEKTOB, JKCTIEpUMEH | (OJIUHTA
Omopu3MIEeCKUX u TaJIbHBIX OCIIKOBBIX
GHOXUMUIECKUX JAHHBIX MaKpOMOJIEKYJI
OCHOB, MeMOpaHHBIX
IPOIIECCOB "
MOJICKYJISIPHBIX
MEXaHU3MOB
KHU3HEIEATSIILHOCTH

2. CTpyKTypa U cofep:KaHue TUCHUILIHUHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.

O6mast Tpy10EMKOCTh AUCITUIUTMHBI COCTABIISIET 2 3a4.e/. (72 4.), UX pacrpeeieHue 1Mo
BUJAaM pabOT MPEACTABICHO B TaOIHIIE

Bun yueGHOM paboThI Bcero | Cemectpsl
(dachr)

4acoB | 7

KonrakTHast pabora, B TOM yHCiIe: -

AyauTopHble 3aHATHSA (BCero) 40 40

3aHATHUS JEKIIMOHHOTO TUIIA 12 12

3aHATUSL CEMUHAPCKOIO TUMA (CEMUHAPBI, TPAKTUUECKHUE 3aHSATHS)

JlaGoparopHble 3aHATHS 24 24

HNuas koHTaKkTHas padora:

KonTpons camoctostenpHOU paboTsl (KCP) 4 4

[Ipomexxyrounas arrectauus (MKP) 0,2 0,2

CamocrosiTesbHasi paboTa, B TOM YHUCJIe




Kypcosas paboma

Ilpopabomka yuebnoco (meopemuuecxkoeo) mamepuana 16 16

Buvinonnenue unousudyanvHulx 3a0anutl (n0020moeka coodueHull, 158 | 158

npeszenmayuti) ’ ’

KonTpoan:

ITogroroBka k 3K3ameHy

O01mas Tpy10eMKOCTh yac. 72 72
B TOM 4YHcJle KOHTaKTHasA padora | 40.2 | 40.2
3ad4. e]l. 2 2

2.2 CTpyKTypa AMCUMIIIMHBI:
Pacnpenenenne BuoB ydeOHOW pabOTHI M MX TPYIOEMKOCTH IO pa3jieiaM AUCIUTUIAHBL
Pa3nensl AUCHMILTUHBL, U3ydaeMble B 7 ceMecTpe (ouras ¢hopma)

KonuuecTBo uyacoB
Ne | HaumenoBaHue pa3ienos AynuTopHas pabota Breaynurop
Bcero Hasi paboTta
J. |13 | JIP CPC
1 Tema 1. Begenue B 6nopusuxy 8 2 4
) Tema 2. Tepmoaunamuka | 12 2 4 6
OHMOJIOTHYECKHUX CUCTEM
3 Tema 3. ®oTtobuonornyeckue npomeccel | 10 2 4 4
4 Tema 4. buosneprerrka 10 2 4 4
5 | Tema 5. MonekymsipHas Onogusuka 12 2 4 6
6 Tema 6. buopuzuka memOpan. Tema 7. | 10 2 4 4
HanoTtexHonornn
7 O0630p mpoiigenHoro wmarepuana U | 5,8 0 2 3,8
IPOBEJICHHE 3aUeTa
HToro 1mo nucouIimHe 12 24 31,8
[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapsl, JIP — maGoparopHbie
sarstusi, CPC — camocrositenbHas paboTa cTy/ieHTa
2.3 ConepxaHue pa3/ie/ioB JUCHUNIHHBI:
2.3.1 3ausaTHA JEeKIIHMOHHOI'0 THIIA.
Dopma
Haumenosanye Conep>xanue pasneina FEKVYILETO
Nepasmena ~OACP p ym
KOHTPOJIS
1|2 3 4
1. [Tonsitue Ouoduzuku (bP). Britan pasnuuHbiX Hayk B|YCTHBIN ONMPOC
p | b®. IIpumenenne bd Ha pa3auyHBIX YPOBHAX
asaer 1. OpraHmsanuu xupoi Mmatepuu. CTpyKTypa COBpEMEHHOMN
Beenenue ..
b®. Ucrtopuss passutusa b®d. IM3BecTHple y4EHBIE-
onodusuky .
onodusuku (B T.4. poccuiickue). bruoHuka - TOHSTHE,
npuMepsbl, GU3NUECKHUE MOIXO/IbI.
2.|Pazpen 2. [TonsTue TEPMOJAMHAMUKH (TH), 3aKOHBI Y CTHEIA o1poc
TepmoauHamuka
TEPMOJUHAMUKHU U UX TMPUIIOKUMOCTh K OMOJIOTUIECKIM
OMOJIOTMYECKHUX
cHCTeM cucremMaM.  TepMOIWHAMUYECKHE CHUCTEMBI, THIIBI




sHEepruM ©W paboTel B Owocucremax. (OcobeHHOCTH
peanM3anuu  2-r0  Hadajga TEPMOJMHAMUKH B
OMOJIOTHYECKUX cucremax. TepmoauHamuueckoe
paBHOBecue. Hersurponus. JIuHeiiHas W HenuHEHHas
obmactu  TepmomuHamukd. Teopema  IIpurokuHa.
CoorHomienusi  Onzarepa. CBsA3b  SHTPONIUM U
OMOJIOTHYECKOM uH(pOopMaIuu. [IpakTrueckue
NPWIOKEHUS  TEPMOAMHAMHUYECKOTO  MOAXOAa B
OMOJIOTUHM — TEIUIONPOYKIIHSI JKUBBIX CUCTEM, TIpaBHIIa
beprmana, Annena.

Paznen 3.
doroduosiornueckue
TIPOIIECCHI

DnexTpoMarauTHeie uznydeHus (OMU), Ouonoruueckue
3¢ dexTh pa3nuuHbixX yactel cnekrpa OMU. Ilonsarue
dhoTobuonoruu, 06acTb GOTOOMOIOTHIECKUX SBICHUM.
Crannu ($h0oTOOHOTOTHIECKOTO mporiecca.
Knaccudukanus u KpaTKas XapaKTepUCTHKA
($hoTOOMOIOTHYECKIX SIBJICHUH. O yHKIIMOHAIBHO-
¢u3noNornUecKue M JeCTPYKTUBHO-MOJIUDUIMPYIOLIIE
dboTopeakIum. duznyeckas pupoaa CBETa.
KopnyckyinsipHO-BOJIHOBOM TyaJnu3M cBeTa B
OMOJIOTMYECKHUX peaklusIX. bruonornyecku BaxXKHbIE THITBI
MOJICKYJIIPHBIX OpOHTANIel U AJCKTPOHHBIX COCTOSIHHM.
DJNEeKTpOHHBIE TepexoAasl B Ouomonekynax. Cxema
S6nmonckoro. JliomuHecnieHns ~ OmocucreM  —
¢buznveckas OCHOBA, THIIBI JTIOMUHECIICHIINH,
KBAaHTOBBIM BbIXOJ, 3akoH CTOKca. [Ipuponnsie u
HUCKYCCTBEHHBIE  (ryopodopsl. ['enno3aBucuMbIe
OMOPHUTMBHI, paboTsl Ywmxesckoro. MccnenoBanus
Kupnuan. DoTOMETPUYECKHE  METOABl  aHaIM3A.
[IpumenuMocCTb 3aKOHa Byrepa-JlamGepra-bapa.
[TpakTuueckoe MIPUMEHEHUE — dboTtomeTpusl,
cnektpodoTometp, 3akoH byrepa-JlamGepra-bapa.

VYeTHbII onpoc

Paznen 4.
buosHepreruka

[lonatue OWOIHEpreTMKH M €€ MEeCTO B CHCTEME
Owomornuecknx  Hayk. llenTpampHas  mpoOiema
OnosHepreTukd. Ponbs Owomormueckux MemMOpaH B
OMOZHEPIeTHYECKUX  TpoIeccax. Knaccudukanms
MeMOpaH ¢ TOYKHM 3peHus OuosHepretuku. OOmme
IPUHIUIBI TpaHC(HOpMAIMK HEPTruu B OnoMeMOpaHax.
"DHepreTuyeckue BaJIIOTHI” JKUBOM KJIETKH.
XemunoocMoTuyeckass runore3a Mutdemna. OCHOBHBIE
rUnoTe3bl  oOpa3oBaHMsi  MakpodproB.  [IpuHIUIBI
CTpOCHHUS U (GyHKIIMOHUPOBAHUS 3JIEKTPOH-
TpancnoptHeIX 1enei (DTL). AT®-cunTeraza -
OPUHIUIBl  CTPOEHHST B  CBSI3M € BBIOJHIEMOM
¢ynkuueit. Ceszp ¢ OTL[. buodusnueckue OCHOBBI
¢ynkunonupoanue ATd-cunreraspl. OcoOEHHOCTH
MOJIEKYJIbI ATO Kak YHUBEPCAITHHOTO
MaKpO3pPIHYECKOTo COETUHEHMUSI. [TpakTrueckue
MPUJIOKEHUS  OMOPHEPreTUKH  —  OMOTOTUIMBHBIC
AJIEMEHTBI, OMOCEHCOPBHI.

VYceTHbIT onpoc




Paznen 5.
MonexynspHas
onodusuka

[TonsiTe, wWCTOpHUS  CTAHOBJIEHUS  MOJEKYJISAPHOU
Ono(u3uKHU, CBSI3b C JAPYTUMHU pasleiamMu OHOJIOTHH.
[TpuHIUIIBI CTPYKTYPHOU OpraHU3aIiiu OMOIOJIMMEPOB.
YpoBHH OpraHH3aIlHH. ATtomHas CTPYKTYpa,
KoH(opManusl, KOH(pHrypamms. XapaKkTepuCTUKHI
CTPOCHHSI MOJCKYJ: JJIWHA CBS3CH, WX TMOJSIPU3AIINS,
s exTUBHBIC aTOMHBIC paInyChl. BogopoaHbIe CBS3H —
UX poib B (QOPMUPOBAHHUE MAKPOMOJEKYNT. Bumisl
B3aUMOJICHCTBUI B OMOMakpomoJjeKkynax. BaH-aep-
BaanbcoBsl (OpueHTAIMOHHBIE, WHIYKIIHOHHBIE,
JUCTIEPCUOHHBIE) B3aMMOJICHCTBUSL.
DnekTpocTaTuiyeckue  B3aumojencTBus.  OOBbEMHBIC
B3aMMOJICICTBUS B Makpomodiekynax. [lonsarue rino0ysst
u Oemka, yclIoBHsT HMX  CYIIECTBOBaHUA. Poib
ruApoOOHBIX  B3aUMOACHCTBUHA B  (OPMHPOBAHUU
MPOCTPAHCTBEHHON  CTPYKTyphl  OenkoB.  Teopus
Oumepa. Boga kak  yHHUKadbHOE  XMMHUYECKOE
coequHenune. KiacrtepHas cTpykTypa BoOAbel. Mojenb
“Oenok-mamuHa’”. MonexkyisapHbie MOTOPBI.
[IpakTueckoe  OpUMEHEHHE —  MOJEIMPOBAaHUE
OCIKOBBIX CTPYKTYp C TIOMOIIBIO pacmlpeaesieHHbIX
BBIUMCIICHMH, cucTeMa Fold.it

YcrHbIi onpoc

Paznen 6.
buodusuka
MeMOpaH

[Tpunnune! crpoeHust bmomMmeMOpaH, MeMOpaHHbBIE OEITKU
u smnuapl. DOynkumum O6uomemOpan. CraHOBIEHHE
MIPEACTABICHHUI 0 CTPYKTYpe O6uomeMOpaH,
COBpPEMEHHas KHUJIKOKPHCTAIITMUECKAs MO/IEIb.
JluHamuka MoOJeKyal B MeMOpaHax — JarepajibHas
muddy3us, Gaun-gron MOABMKHOCTE.  MojaenbHbIC
JUTIAIHBIE MeMOpaHbl — THIIBI, CTPOCHHE, CIOCOOBI
MOJIyYeHUs, HUCHojb30BaHue. Da30Bble IMEpPexolbl B
JTUTIMIHBIXOnOMeMOpanax. buomornueckoe 3HadeHHE.
IlonssTMe M cBOWCTBA  JKMAKUX  KPUCTAJUIOB.
Knaccudpukanus  TpaHCIOPTHBIX MIPOLIECCOB B
o6uomemOpanax. Ilpumepsl. [laccuBHBIN TpaHCHOPT.
Tuner  muddy3uu, memOpanHbie mopbl. OcMoc u
¢dunprparus. YpaBuenus Puka, Teopemna, Hepucra-
IInanka. AKTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U
npumepsl. [IpakTuyeckoe mNpuMEHEHHE — CTPOEHUE,
NPUHIOMIBl  (QYHKIIMOHUPOBAHUS  HATPUN-KATUEBOTO,
KaJIbIIMEBOT0 HAacocoB. Posb B KJI€TKe U OpraHu3Me.

YcrHbIi onpoc

7.\Paznen 7.
Hanorexnonoruun

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
CemuHapckue 3aHsTHs 0 y4eOHOMY IJIaHy He MPEeIyCMOTPEHBI

2.3.3 JIaGopaTopHBbIe 3aHATHS.

N ®opma
HanmeHnoBaHne TemaTtunka 1a00paTOPHBIX 3aHITHI
No TEKYILETro
paszziena
KOHTPOJIS
1 ]2 3 4




Pa3znen 1. BBenenue
B OMOU3UKY

3anamue 1. ®usnueckwe NPUHIMINBI B MPUOOpax s
OMOJIOTUYECKHX UCCIICIOBAHHIA.

Komnoksuym
Nol

Paznen 2.

3anamue 2. TepMOIUHAMUYECKUE pacUeThl HEKOTOPBIX

Komnoksuym

TepmoauHamuka napaMeTpoB OMOJOTMYECKUX CUCTEM No2

OMOJIOTMYECKHUX

CUCTEM

Paznen 3.3anamue 3. @oToMeTpus, MpaKTHUYECKHE NPUIOKEHUs | KOIIOKBUyM

dorobuonorndeckue|zakona byrepa-Jlambepra-bopa. Ne3

MIPOLIECCHI

Pasen 4 |3anamue 4. MoaenupoBanue npouiecco|KookBuym

BuosHepreTuka OHMOAJIEKTPOTeHe3a B MUKPOOHBIX TOIUTUBHBIX AyieMeHTax |No4

Pa3znen 5.|3auamue 5. Hexotopbie 3akoHomepHOCTH (onnunraKomioksuym

MonekyngpHas OenkoB. MonenupoBaHue Ha TMpuUMepe MporpamMmbi|Nes

ouodusnka Fold.it

Paszen 6. 3ansamue 6. buosekTpoxumuyeckue mponecchl  ¢|KomokBuym

Brodusuka gpI/II_I[V[eHGHI/IGM MIPOTOHCENIEKTUBHBIX MeMOpaH. 3anamue|Ne6.

vemGpan. Paszen 7. 6 paKTHYECKOE HI;Z/H\%GI’I‘{;HHG HaHOTeXgOHOFI/I‘IeCKOFO Konmoxsuym

HanoTextonoruy | COOPYZ0BaHIS y! B MOJIOTUYECKUX | NoT

HCCIIEA0OBAHUAX
O0630p mpoieHHOTO MaTepuala u mpoBeaeHue 3aueta  |KommokBuym

1o
BOIIpOCAM K
3a4eTy

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (MP0EKTOB)
KypcoBbie paboTsl — He PeyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl A CAMOCTOSATEIbLHON padoThI
00y4YaIUXCs M0 JTUCHUILINHE (MOIYJIIO)

[Tepeuenp yueOHO-METOIUYECKOTO 00ECTIEUCHHs TUCIUTUIUHEI 110

HaIMcaHuio pedepara

Kpacnosipck: COY, 2014. — 60 c.

paboTBl  CTYJNEHTOB, YTBEP)KICHHBIC
MHUKPOOHOJIIOTUN U OWOTEXHOJOTUU. MPOTOKON No
utoHda 2017 r

Ne Buxg CPC BBITIOJTHEHUIO CAMOCTOSITEIIbHON PabOThI

1 2 3
IloaroroBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KadecTtBa. OOmine
YCTHOMY OIpocCy, | TpeOOBaHUSI K TIOCTPOCHHUIO, M3IIOKEHUI0O W O(POPMIICHUIO
KOJUIOKBUYMY, JOKYMEHTOB yueOHOHM nesarenbHocTH. — [lepemsmanme. —

Meronnueckne yKazaHus MO OpPraHU3alUd CaMOCTOSTEIIBHOMU
Kaeapoii

TEHETHUKH,
21 « 26 »

Y4eOHO-METOANYECKUE MaTepuajbl I CAaMOCTOATEIBLHON pabOThl O0YYalOIUXCs W3
YylhCclla WHBAJIWAOB W JIMIl C OIPAaHUYEHHBIMM BO3MOXHOCTAMM 3710poBbi (OB3)moryr
IPEJOCTaBIATECS B (opMax, aJalTUPOBAHHBIX K OIPAaHMYEHHSIM HMX 3J0POBbS U BOCIPUATHS
uHpOpMaLUu:
Jlnst u ¢ HapyIIeHUsIMU 3pCHUS:




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

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayamodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst IUI ¢ HapyHIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anlapara:

— B I1e4aTHO (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (opme ayamodaiina,

JlaHHBII TIepedeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3. O0pa3oBaTesIbHbIE TEXHOJIOTHH.

IIpu peanuzamuu y4eOHOW pabOTHI MO OCBOEHHUIO Kypca "buodmusuka" ncnomb3yrorcs
COBpEMEHHBIE 00pa30BaTeNbHBIC TEXHOJIOTUH:
¢ uHPOPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTHH;
® TIPOCKTHBIE METOJIbI OOyUCHHS;
®  JCCIIEAOBATENbCKIE METOIBI B 00yUCHNH;
e mpolbiemMHOe 00yUueHue

JUis v ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIMM C NCIOJIE30BAHUEM DIIEKTPOHHOMN IIOYTBHI.

4. OueHo4YHbIE CPeACTBA AJIA TEKYHIEro KOHTPOJISI YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTalMu.

4.1PoHI OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUs TEKYIIero KOHTPOJIS.

Texymmii KOHTPOJIb YCIIEBAEMOCTH NMPOBOAUTCS (PPOHTATBHO HA KAXKIOM 3aHSATHH IS
oTpezieNieHus] TeOPETUUECKON MOATOTOBKH K JIabopaTOpHBIM paboTaM B BHUJE YCTHOTO OIpOCa,
KOTOPBI OIEHUBAETCS MO TMATHOAUIBHON IIKajle, a TakkKe C IMOMOIIBI0 JIOKIAJ0B |
KOJJIOKBUYMOB.

IlepeyeHb BONPOCOB /1Jisl YCTHOT'O KOHTPOJIS 3HAHUI CTYA€HTOB:

Temal: BBenenune B 0uopu3nKy
1. Ionsarue ouodpusuku (b®). Bxnan paznuuneix Hayk B bO. [lpumenenne b® na paznmuunbix
YPOBHSIX OPraHU3aLNN KUBOW MAaTEPHH.
2. Ctpykrypa coBpemennoit b®. Mcropus pazsutus b®. N3BecTHBIE yuéHbIe-OMOPU3UKH (B T.4.
poccuiickue).
3. buonuka - monsaTue, mpuMepsl, GU3NICCKUEC TTOAXOIBI.

Tema 2: TepmoanHaMmuka OMOJIOrHYECKHX CHCTEM
4. Tlonstue tepmoauHamuku (T]I), 3akOHBI TEPMOAMHAMHKHA W UX MPHIOKUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.
5. TepmoaMHAMUYECKHE CUCTEMBI, TUTIBI SHEPTUU U pabOTHI B OMOCHUCTEMAX.
6. OcoOeHHOCTH peanu3alu 2-r0 Hayaja TEPMOJWHAMHKH B OHOJOTHYECKUX CHCTEMax.
TepmoauHamuueckoe paBHoBecue. Heranrponus.
7. Jluneiinas u HenuHeiHas obnactu TepmoauHamuku. Teopema Ilpuroxuna. CooTHOIIEHUS
Omnzarepa.
8. CBsI3b BHTPOIUU U OMOJIOTUYECKON MH(OPMAITHH.



9. IlpakTryeckue NpUIOKEHNS TEPMOIUHAMUYECKOTO MOAX0/Aa B OMOJIOTHH — TETJIONPOTYKIUS
JKUBBIX CUCTeM, MpaBmiia beprmana, Anmnena.
Tema 3: ®oT00MOIOTHYECKHE TPOLIECCHI
10. DnextpomarnuTHble u3nyudeHus (OMU), Oumonormueckue 3(QeKTbl pa3aMyHBIX yacTen
cnektpa OMMU.
11. Tlomsarue  ¢otobmonoruu, ob6macte  ¢orodbmonorndeckux  sBiaeHuit.  Craguu
¢doToOnoIOorHUecKoro mporecca.
12.  Knaccubpukamuss W KpaTkas  XapakTepUCTHKAa  (OTOOMOJOTHMYECKUX  SIBICHHIA.
OYHKIMOHATBHO-(QU3HOIOTHYECKUE U IECTPYKTUBHO-MO U BULIUpYIoue (OTOPEAKITUH.
13. ®usnueckas npupoaa ceera. KopnyckynsapHO-BOJHOBOM Jyalu3M cBeTa B OMOJIOIMYECKHX
peakuusx. buonorndyecku BaKHbIE THUIIBI MOJIEKYISPHBIX OpOUTANE U 3IEKTPOHHBIX COCTOSHUH.
14. DnexkTpoHHBIE MTepexo bl B Onomosekymnax. Cxema S6m0HCKOTO.
15. JlromuHecneHusa O6uocucreM — (u3nyueckass OCHOBA, THIBI JIIOMUHECIICHIINHN, KBAaHTOBBIN
BBIX0J, 3ak0oH CTOKca.
16. ITpupoaabie 1 UCKyCcCTBEHHBIE (PyopOodhOpHI.
17. T'enno3aBucumbie OnopuTmbl, padboTsel UmkeBckoro. UccnenoBanus Kupnuan.
18. ®oromerpudeckue MeToabl aHanu3a. [I[pumenumocts 3akoHa byrepa-Jlambepra-bapa.
19. IlpakTuyeckoe nmpuMeHeHHE — (GOTOMETPHs, POTOIIECKTPOKOJIOPUMETP, CIEKTPOGHOTOMETP.
Tema 4: buodHepreruka
20. IlonsTne OWOPHEPreTHKM W €€ MECTO B CHCTeME OHOJIOTMYecKuX Hayk. lleHTpanpHas
npoOemMa OMOIHEPTETHKHY.
21. Ponp Owonormyecknux MeMmOpaH B OuodHEpreTuueckux mporeccax. Kiaccudukanus
MeMOpaH ¢ TOUKH 3peHHsI OMOIHEPTeTUKY.
22. O0ue NpUHIMIBI TpaHCPOPMALIUU SHEPTUU B OuoMeMOpaHax. "DHepreTuyecKre BaltoThl”
JKUBOM KIIETKHU.
23. XemuoocMoTHueCKas runoreza Murtdesuia. OCHOBHBIE TUTIOTE3bI 00pa30BaHUS MAKPOIPTOB.
24. IlpyHUMIIBI CTPOCHUS M (PYHKIIMOHUPOBAHUS IEKTPOH-TpaHcopTHHIX nenei (DTLI).
25. AT®-cunTeTa3a - MPUHLHUIIBI CTPOCHUS B CBSA3H C BhINoNHsAeMoN ¢pyHkuueit. Cesasp ¢ DTLI.
26. buoduznueckne ocHoBbl PyHKIIMOHUPOBaHUE ATd-cuHTETA3HI.
27. Ocobennoctu MoJieKybl AT® kak yHHBEPCATLHOTO MaKpPO3PIUYECKOTO COSAUHEHHUSL.
28. IlpakTrueckre NpUiIoKeHUs: OMOIHEPTETUKN — OMOTOIUIMBHBIE 3JIEMEHTHI, ONOCEHCOPBI.
Tema 5: MoJaekyasipHasi Ouopu3nka
29. TloHsTHe, UCTOPUS CTAHOBJICHHS MOJICKYJIAPHON OMOMU3HUKHU, CBSA3b C APYTHMHU pasleiaMu
Ouonorumu.
30. IlpuHIMMBI CTPYKTYPHOW OpraHu3aIiii OWOMOJMMEPOB. YPOBHU OpraHU3alMH. ATOMHAas
CTPYKTYypa, KoHpOopMaIusi, KOHPHUTypaIus.
31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJIMHA CBs3eH, WX moyspusanus, 3QQeKkTuBHBIC
aTOMHBIE paanychl. BogopoaHblie ¢B3u — X poiib B (GOpMUPOBAHNE MAKPOMOJIEKYJI.
32. Buasl B3auMozeiicTBUI B OmomakpomoJiekyiax. BaH-nep-BaanbcoBbl (OpreHTAIMOHHBIC,
WHAYKIIMOHHBIE, AUCIIEPCUOHHBIE) B3aUMOJAEHCTBHS. DJIEKTPOCTaTUIECKUE B3aUMOIEHCTBU.
33. O0BEMHBIE B3aUMOJCHCTBUS B MakpoMmoJjekyiax. [lorsTue rmolynsl u Oenka, yCIOBUS HX
CYILIECTBOBAHMSI.
34. Ponp ruapodoOHBIX B3aMMOJEHCTBHI B (OPMHPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYPHI
oenkoB. Teopus Dumepa.
35. Boza kak yHHKaJIbHOE XMMUYECKOE coeuHeHue. KitactepHast CTpykTypa BOJIbI.
36. Mopensp “Oenok-mamuHa’”. MoJeKyIsipHbIe MOTOPBI.
37. IlpakThueckoe TMPUMEHEHHE — MOJICTUPOBAHUE OCJIKOBBIX CTPYKTYp C IOMOIIBIO
pacrpeieIeHHbIX BBIYUCJICHUH, cucrema Fold.it
Tema 6. buopusuxka memoOpan
38. IIpunuuns! crpoeHusi OnomeMOpaH, MeMOpaHHbIe Oenku U Tunuabl. OyHKIUN OnoMeMOpaH.



39.  CraHoBineHME  TpEACTABIEHUH O  CTPyKType  OuMoMeMOpaH,  COBpeMEHHas
KUJKOKPUCTAJUIMYECKasi MOJIETb.
40. JIlunamuka MoJIeKys1 B MeMOpaHax — jarepaibHast uddy3us, Giaum-¢aon noaBUKHOCTb.
41. MopnenpHble JUNUIHBIE MEMOpaHbl — THUIBI, CTPOEHHE, CIIOCOOBI TIOJNYYCHHS,
UCIIOJIb30BaHUE.
42. ®a30BbIc MMEpexonbl B JUMUIHBIX OMoMeMmOpaHax. buonornueckoe 3Hauenue. [loHsiTHe U
CBOMCTBA KUJKHUX KPUCTAIUIOB.
43. Knmaccudukarus TpaHCIIOPTHBIX TTpoiieccoB B OnomeMmoOpanax. [Ipumepsi.
44. TTaccuBHblit Tpancnopt. Tunsl auddy3un, MemOpaHHbIE MOPHI.
45. Ocmoc u ¢punpTpanus. YpasHenus @uka, Teopenna, Hepucra-Ilnanka.
46. AKTUBHBII TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPBI.
47. IlpakThdeckoe TPUMEHEHHE — CTPOCHHME, TPHUHIUIBI (YHKIIMOHUPOBAHUS HATPHUI-
KaJIMEBOT'0, KAJIbLINEBOTO HACOCOB. POIb B KJIETKE U OpraHu3Me.
Tema 7:HanorexHosiornu

48. TlonsiTue(s1) HAHOTEXHOJOTHH, KIacCU(pUKAIUSA OTpaciiell HAHOTEXHOJIOTUH, OMOJIOTHYECKHUE
HallpaBJICHUSI.
49. JJHK kak wmarepuan s HaHO-MaHUNynupoBaHusi. I'padeHn, dymnepeH, yriepoaHble
HAHOTPYOKHU — MOHSATHUE, IPUMEHEHHE.
50. TIpubopsl HAHOTEXHOJOTHYECKMX HCCICIOBAHMA — AaTOMHO-CHJIOBOM MHKPOCKOII,

AJICKTPOHHBIM MHUKPOCKOM, Ja3epHbid muHIEeT, AMP / DIIP-cnektpocokonuss — MPUHITUTI

JeCTBUS, BOSMOXKHOCTU ISl OMOJIOTHH.

Kpurepun onenkn:

OneHka «OTIUYHO» / «3auTeHo». OTBEThl Ha MOCTaBJICHHBIE BOIPOCHI U3JATraloTCs JIOTUYHO,
MOCNIEOBATEIbHO W HE TPeOYIOT OMOJHUTENbHBIX mosicHeHui. [lomHO packpbIBaroTCs
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY SIBICHUSMHU U coObITUsMH. [lenaiorcs 0OOCHOBaHHbBIE
BBIBOJIbI. COOJIIOIAt0TCS HOPMBI JIMTEPATYPHOU pedn

Onenka «xopouio» / «3aureHo». OTBeTbl Ha IIOCTAaBJIEHHBIE BOMPOCHl M3J1araroTcs
CHUCTEMAaTU3UPOBAHO U TMOCIEAOBaTelIbHO. MaTepuan wu3naraeTcsi YBEPEHHO. PacKphITh
MPUYMNHHO-CJIEICTBEHHBIE CBSA3M MEXAY SBJICHUAMU U COOBITUSAMU. JleMOHCTpHUpyeTCs yMeHUe
aHAJIM3UPOBAaTh MaTepuand, OJHAKO HE BCE BBIBOJBI HOCIT AapryMEHTHUPOBAHHBIA U
JOKa3aTeNbHbINA XapakTep. CoO0/1at0TCsl HOPMBI JINTEPATypHOH PEUH.

OreHka «yIOBIETBOPUTEIBHO» / «3auTeHOY. [0MyCKaloTCs HApYIICHHs B MTOCIEA0BATEILHOCTH
U3JI0KEeHUs. HermonmHo pacKpbhIBalOTCS NPUYMHHO-CIEACTBEHHBIE CBS3HM MEXAY SIBICHUSMU H
coObITHsIMH. J[eMOHCTPUPYIOTCS TIOBEPXHOCTHBIC 3HAHUS BOMPOCA, C TPYIAOM PEIIAIOTCS
KOHKpeTHbIE 3anauu. Mmerorcs 3aTpynHeHHst ¢ BbIBOJaMHU. JlomycKaroTcs HAapyIIEHUS HOPM
JIUTEPATYpPHOU peyH.

OneHka «HEyIOBJIETBOPUTEILHOY» / «HE 3auTeHO». MaTepuan u3jaraercsi HemocjaeA0BaTeIbHO,
COMBYMBO, HE TPEICTABISCT OINpPENCICHHOW CHUCTEMBbl 3HAaHUM 1o nuciuruimHe. He
PacKpBIBAIOTCSI NPUYMHHO-CIICACTBEHHBIE CBSI3M MEXAY SBICHUSMU U coOblTusaMu. He
NpOBOJUTCA aHanu3. BbiBOAbl OTCYTCTBYIOT. OTBETHl Ha JIOMOJHUTENbHBIE BOIMPOCHI
OTCYTCTBYIOT. IMEIOTCSl 3aMETHBIE HapYLICHHUsI HOPM JINTEPATYPHOU PEYUH.

Bomnpocskl K KOJIJIOKBUYyMaM

Konnoksuym 1: Beenenne B 0uodpusznky

[Tonsatue Ouodusuku (bD). Bxman pazmuunsix Hayk B B®. Ilpumenenune bD
Ha pa3JIMYHbIX YPOBHSAX OpraHMu3anuu xkuBo matepuu. CtpykTypa coBpemeHHoi b®. Mctopus
pa3Butusi b®. M3BectHble yuéHble-OMOpu3ukH (B T.4. poccuiickue). buonnka - mnonsrTue,
npUMepbl, PU3NIECKHE TOIXO/bI.

KouoxkBuym 2: TepMoauHamuka 0HOJOTHYECKHUX CHCTEM



[Tonsitue tepmoaunamuku (TJ]), 3aKOHBI TEPMOAMHAMHKHA M HUX HPUIOKUMOCTH K
OMOJIOTUYECKMM CcUCTeMaM. TepMOJMHAMUYECKHE CHUCTEMbl, THIBI SHEPruM U paboThl B
o6unocucremax. OCOOEHHOCTH pealu3aluy 2-r0 Hayaja TEPMOJAMHAMHUKHA B OHOJOTHYECKUX
cucremax. TepmoanHamuueckoe paBHoBecue. Hersutponus. Jluneitnas u HenuHelHas obmactu
tepmoauHamuku. Teopema [lpuroxuna. CoorHomeHuss Omnszarepa. CBs3p SHTPONMM H
Oouonornyeckoit nHpopmanuu. [IpakTuueckue NPHUIOKEHHUST TEPMOJUHAMUYECKOTO IMOAXO0Ja B
OMOJIOTUN — TETUTOMPOIYKIIUS KUBBIX CHCTEM, IipaBuia beprmana, AieHa.

KonnokBuym 3: @oToduo0rnuecKkne Npouecchbl

OnexkrpoMaruutHele usnydeHus (OMMU), 6uonorndyeckue 3¢p¢GeKTsl pa3zIUyHBIX yYacTen
cnektpa OMMU. Ilonsitue ¢oroduonoruu, obnacts (oroOuomornyeckux sBiaeHuit. Craauu
¢$oToOMOTOTHYECKOT0 nporecca. Kiaccuduxarms u KpaTKas XapaKTepUCTUKA
dorobuonornueckux  ABieHUN.  DyHKIMOHAIBHO-(QU3HOIOTHYECKHE U JECTPYKTHBHO-
Moaudunupyoomue doropeakiuu. Guznueckas mpupoja cera. KopmycKylIsipHO-BOJHOBOH
IyaJqu3M cBeTa B OMOJOTMYECKHX peakIusaxX. buomornyeckn Ba)kHble THUIBI MOJIEKYISIPHBIX
opOuTaneil M AJICKTPOHHBIX COCTOSHUM. DJIIEKTPOHHBIE TEepexoisl B OmomMonekymnax. Cxema
Sl6monckoro. JlromuHectieHus OuocucTeM — (U3WYECKass OCHOBA, THIBI JIIOMHHECIICHITUH,
KBaHTOBBIM  BbIXON, 3akoH Crokca. IlpupomHbie W  HCKycCTBEHHBIE  (IyopodOpHI.
I'enno3aBucrumbie OMOPHUTMBEI, paboThl UnxeBCKOTO. UccnenoBanust Kupnuan.
dotoMeTpudeckue MeTOoAbl aHanmm3a. Ilpumenumocts 3akoHa byrepa-JlamGepta-bapa.
[IpakTrueckoe npuMeHeHne — GoromeTpusi, criekrpodoromeTp, 3akoH byrepa-Jlambepra-bapa.

KouanoxkBuym 4: buosnepreruka
[TonsiTe OMOPHEPTETHKU M €€ MECTO B CHCTeMe OMoJIoTHueckuX Hayk. [lenTpanbHas nmpobiema
OouosHepreTuku. Ponp  Ouonornyeckux MeMOpaH B~ OMOPHEPreTHMUECKHX  IMPOIECCaX.
Knaccudukanus memOpan ¢ Touku 3peHust Onosnepretuku. OO1Me NPUHIUIIBI TpaHCcHOopMaIK
SHEepruu B OmomeMmOpaHax. "DHEPreTUYeCKUe BaIOTHI KUBOU KIETKH. XEMHOOCMOTHYECKAs
runote3a Mutuenia. OCHOBHbIE THIIOTE3bI 00Pa30BaHUSI MAaKpOIProB. [IpUHIMIIBI CTPOCHUS H
¢yHKunOHUpOBaHUS 3NeKTpoH-TpaHcHOpTHRIX 1ened (DTL). ATd-cunreraza - HPUHIUIIBL
CTpoeHusi B CBsi3u c BeimosHseMon ¢yHkuued. Csa3p ¢ DTLI. buopusndyeckne OCHOBBI
¢ynkunonupoanue ATd-cunrerassl. OcoOeHHOCTH MoJekyiasl AT® kak yHUBEpCaIbHOTO
MaKpO3PrHYECKOro COeJUHEeHUs. [IpakTHuecKue NpuiIoKeHus: OMO3HEPreTUKH — OMOTOIUIMBHBIE
3JIEMEHTHI, OOCEHCOPHI.

KoanokBuym 5: MoJiekyjasipHasi onogusnka
[lonatue, UCTOpUS CTAHOBICHHS MOJEKYISIpHOW OWO(PH3MKH, CBSA3b C JIPYTMMHU pas3ieiaMu
Oouonorun. [IpUHIMIBI CTPYKTYpPHOM OpraHu3alud OHOIMOJMMEPOB. YPOBHU OpraHU3alUU.
AToMHasi CTpyKTypa, KoH(popmanus, KOHPUTypauus. XapaKTepUCTUKUA CTPOCHHUS MOJCKYII:
JUIMHA CBfA3eH, UX mosspusanus, 3¢(GeKTUBHbIE aTOMHBIE paauychl. BogopoaHbie CBA3M — HX
ponbs B (hOpMHUpPOBaHHE MaKpOMOJEKyIN. Buasl B3aumoneicTBuil B OMOMakpomosekynax. Ban-
nep-BaanbcoBbl  (OpHEHTalMOHHBIE, WHAYKUHUOHHBIC, JHUCIEPCHUOHHBIE) B3aUMOJACUCTBHUS.
DnekTpocraTudeckne B3auMonaencTBus. OOBEMHBIC B3aUMOJICHCTBUS B MaKpPOMOJIEKYJax.
[TonsiTre T00YNBI M O€NKa, YCIOBHS UX CYIIECTBOBaHUS. Poib ruapodhoOHBIX B3aUMOIEHCTBUN
B (OpMHUpOBAHWH TMPOCTPAHCTBEHHOW CTPYKTyphl OenkoB. Teopus ®umepa. Boma kak
YHUKJIbHOE XUMHUYeCcKoe coequHenne. Kimacrepnas ctpykrypa Boasl. Mojaenp “Oenok-mammHa’”.
Monexynsipasie MOTOpPBI. [IpakTHdeckoe mpuMeHEHNnEe — MOACTUPOBAHUE OCTKOBBIX CTPYKTYD C
MOMOIIIBIO pacTIpeIeICHHBIX BhIYHCIICHNH, cuctema Fold.it

Konnoksuym 6. buopusuka memopan
[Tpuntumnbl cTpoeHus GmomemOpaH, MeMOpaHHbIe Oenku W Jaunuasl. OyHKIIMKU OMOMEMOpaH.
CraHOBIICHHE MIPECTABICHUN O CTPYKType OnoMeMOpaH, COBpeMEHHast KUIKOKPUCTATIINIECKast
MOJICTIb. Jlunamyka MoJieKyal B MeMOpaHax — JjarepanbHas auddysus, daun-goaomn
HNOJBM)KHOCTb. Mo/IeTIbHbIE JUMUIHBIE MEMOpaHbl — THIIBI, CTPOCHHE, CIIOCOOBI MOJyYCHHS,
ucnoibp3oBanue. Pa3oBble Mepexobl B JUMHUAHBIX OnomeMmOpaHax. buonornueckoe 3HadyeHuUe.



[lonartue u cBoicTBa )XKUIAKUX KpHCTawioB. Kiaccupukanuss TpaHCIOPTHBIX MPOIECCOB B
ouomemOpanax. [lpumepsl. IlaccuBnblii Tpancmopt. Tumbl muddy3un, MeMOpaHHBIC MOPHI.
Ocmoc u punbrpanus. Ypauenus @uka, Teopenna, Hepucra-Ilnanka. AKTUBHBIN TpaHCTIOPT —
poJib B KIETKE, TUIIBI W Opumepsbl. [IpakTudyeckoe NPUMEHEHHE — CTPOCHHE, NMPUHLMUIIBI
(YHKIMOHUPOBAHUS HATPUN-KATHEBOT0, KaJbIIMEBOTO HACOCOB. POJIb B KJI€TKE U OpraHu3Me.
KouanokBuym 7:HaHoTexHOI0THH

[lonatne(st) HAHOTEXHOJOTHH, KJIACCH(PHUKAIMA OTpaciiel HAHOTEXHOJOTHH, OHOJOTMYECKHE
HanpaBienus. JIHK kak wmarepwan mns HaHO-MaHUNyIupoBaHusA. ['padeH, Qyiepes,
yIJIepOJAHbIE HAHOTPYOKHM — TMOHATHE, NpuUMeHeHue. IIpubopbl HAHOTEXHOJIOTHYECKUX
HCCIIEIOBAHUN — aTOMHO-CHUJIOBOM MHMKPOCKOIM, 3JIEKTPOHHBIH MHKPOCKOII, JIa3€PHBINA MUHIIET,
SIMP / DI1P-crieKTpOCOKOIHNs — MPUHIUIT JEHCTBUS, BO3SMOKHOCTH

Kputepuu oneHKH KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABIISACTCS, €CIM CTYJICHT JEMOHCTPUPYET BCECTOPOHHEE,
CUCTCMATHUUYECCKOC U I‘JIy6OKO€ 3HAHUC MaTepI/Ia.Ha, yMeHI/Ie CBOGOI[HO BBITIIOJIHATH HpaKTI/I‘ICCKHe
3aJ]laHUsl yMeeT CBOOOJHO JIOTHUSCKH, apTyMEHTHPOBAHHO, Y€TKO M C)KAaTO M3JIaraTh OTBETHI Ha
BOHpOCBI C HUCIIOJIB30BaAHUCM HaquOﬁ TepMI/IHOHOFI/II/I;

- OIIEHKAa «XOPOIIO» BBICTABISAETCS, €CJIM CTYACHT IPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTUYECKUE 3HAHHS MaTepuaia, OTBETHl COJIEPKAaT HEKOTOPYI0 HETOYHOCTh WU He
OTJIMYAIOTCS TOJTHOTON M3JI0KEHUS,

- OLCHKa ((YI[OBJIGTBOPI/ITGJIBHO» BBICTAaBIACTCA, €CJIU CTyI[eHT a€T HCIIOJIHBIC OTBCTHI
Ha BOIPOCHI, IOMYCKAeT HETOYHOCTH B (DOPMYIIUPOBKAX;

- OIICHKa «Hey,Z[OB.HeTBOpI/ITe.HBHO» BBICTABIACTCA, C€CIIU CTy,Z[eHT HE IMOATOTOBUJIICA, HE
OTBETHJI Ha BOIIPOCHI MJIM OTBETHJI HEMPABHIIBHO; ITOKa3aJl CJIa0ble 3HAHUS U JIONYCTUJI TPyObIe
OIINOKHU

OHGHO‘IHBIG cpeactBa i HWHBAJIMAOB W JIUMI[ C OrPpaHUYCHHBIMU BO3MOXHOCTSAMU
3JI0POBbSI BEIOMPAIOTCS C YUETOM UX WHAWBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— Hpu HGOGXOI[I/IMOCTI/I HHBaJIMJaM MW JMOaM ¢ OrpaHH4YCHHBIMHU BO3MOXHOCTAMU
3JI0POBBS MTPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMSI LISl TIOATOTOBKU OTBETA,

— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUEHHsI MHBAJINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBSI IIPEAYCMATPHBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3HU C UX UHAUBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YYAIOIINXCSI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U HWHBAJIWIOB Hponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIJIIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 10 JTUCHHIUIMHE (MOIYJIO) TPENyCMAaTPHBACT TIPEIOCTABICHHE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist L ¢ HapyLEHUsIMU 3PEHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIiist U1 ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUWICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIllapara:

— B TIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.



4.2 ®oHX OLIEHOYHBIX CPEICTB sl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTalluu.

Bonpocsl 1J11 NOATOTOBKH K 3a4€Ty

1. ITonsarue ouodmsuku (bD). Bxnaa paznuunsix Hayk B b®. [Ipumenenne b® Ha paznuyHbIxX
YPOBHSIX OpraHU3alliy KUBOW MaTEPUH.

2. Ctpykrypa coBpemennort b®. Ucropus pazputus b®. U3BecTHbie yuéHble-Onopu3nku (B T.4.
poccuiickue).

3. buonuka - monsaTue, mpuMepsl, GU3NIECKUEC TTOAXOIBI.

4. Tlousarue Ttepmomunamuku (T][[), 3aKOHBI TEPMOJMHAMHKA W WX HPHIOKHUMOCTh K
OMOJOTHYECKHM CHCTEMaM.

5. TepMoiHaMUYeCKUE CUCTEMBI, TUIIBI SHEPTUU U pabOTHI B OMOCHCTEMAX.

6. OcoOeHHOCTH peanu3alud 2-TO Havaja TEPMOJWHAMHKA B OHMOJIOTMYECKHX CHCTEMaXx.
Tepmogunamuueckoe paBHoBecue. Herautponusi.

7. Jluneiinas u HenuHeiHas obnactu TepmoauHamuku. Teopema Ilpuroxuna. CooTHOIICHUS
Omnzarepa.

8. CBsI3b BHTPOIUU U OMOJIOTUYECKON MH(OPMAITIH.

9. IIpakTHyeckre NPUIOKEHUS TEPMOJUHAMUYECKOTO MOIX0Aa B OMOJIOTHH — TEIUIOMPOTYKIIHS
JKUBBIX CUCTeM, MpaBmiia beprmana, Annena.

10. DOnextpomarnuTHble u3nyudeHuss (OMU), Oumonormueckue 3((eKTbl pa3auyHBIX yacTen
cnektpa OMMU.

11. Tlomsarue  ¢otobmonorun, ob6nacte  ¢orodbmonorndeckux  sBiaeHuit.  Craguu
¢doToOnoIorHUecKoro mporecca.

12.  Knaccubpukamuss W KpaTkas  XapakTepUCTHKAa  (OTOOMOJOTHMYECKUX  SIBICHHIA.
OYHKIIMOHATBHO-(U3HOIOTHYECKUE U IECTPYKTUBHO-MOIUDULIUpYIoue (hOTOPEAKITUH.

13. ®usnyeckas npupoaa cBera. KopmyckynsspHO-BOJHOBON Tyalli3M CBETa B OMOJOTHYECKHX
peakuusax. buonornyecku BaskHbIE TUIIBI MOJIEKYJISIPHBIX OpOUTANEH U 3JIEKTPOHHBIX COCTOSHUM.
14. DnexkTpoHHBIE Tepexo1bl B Onomosekymnax. Cxema S6m0HCKOTO.

15. JlromuHecneHusa O6uocucreM — (uanyueckass OCHOBA, THIBI JIIOMUHECIICHIINH, KBAaHTOBBIN
BBIX0J, 3ak0oH CTOKcCa.

16. ITpupoaabie 1 UCKyCcCTBEHHBIE (PIyopOodhOpHI.

17. T'enno3aBucumbie OnopuTmbl, padboTel UmkeBckoro. UccnenoBanus Kupnuan.

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

19. Ilpaktrueckoe mpuMeHeHHe — GoToMeTpus, crekTpodoTomeTp, 3akoH byrepa-JlamGepra-
bapa.

20. IlonsiTne OWOPHEPreTHKM W €€ MECTO B CHCTeMe OHOJIOTMYecKuX Hayk. LleHTpanpHas
npobiaemMa OMO’HEPTeTHKH.

21. Ponp Ouonormueckux MemMOpaH B OHOPHepreTMdeckux mnpoueccax. Kiaccuduxamms
MeMOpaH ¢ TOUKH 3peHHsI OMOIHEPTeTUKY.

22. O0mue NpUHIUIB TpaHCPOPMALIMU YHEPTUU B OMoMeMOpaHax. "DHepreTH4ecKue BalllOThl”
JKUBOM KIIETKHU.

23. XemuoocMoTHyeckas rumnore3a Mutuenna. OCHOBHbIE TUIIOTE3bI 00pa30BaHUSI MAKPOIPrOB.
24. IlpyHUMIIBI CTPOCHUS M (PYHKIIMOHUPOBAHMS IEKTPOH-TpaHcopTHHIX nenei (DTLI).

25. AT®-cunTeTa3a - MPUHLHUIIBI CTPOCHUS B CBSA3H C BhINoNHsAeMon ¢pyHkuueit. Cesa3p ¢ DTLI.
26. buogpuznueckne ocHOBHI pyHKIIMOHUpOBaHUE ATd-cHHTETa3HI.

27. Ocobennoctu MoJieKybl AT® kak yHHBEPCATBLHOIO MaKpO3PIUYECKOTO COSTUHEHHUSL.

28. IlpakTrueckre NpUiI0KeHUsI OMOIHEPTETUKN — OMOTOIUIMBHBIE 3JIEMEHTHI, ONOCEHCOPBI.

29. TlonsTHe, UCTOPUS CTAHOBJICHHS MOJICKYJIAPHON OMOMU3HUKHU, CBSA3b C APYTUMHU paslieiaMu
Ouooruu.



30. IIpuHOMIBI CTPYKTYPHOW OpraHu3aluyd OWOTOIUMEPOB. YPOBHH OpraHu3aiuu. ATOMHas
CTPYKTYpa, KoH(popmaIus, KoHpuUrypamms.

31. XapakTepHCTUKH CTPOCHHMS MOJIEKYJ: JJIMHA CBs3eil, ux mnosspusanus, 3(dekTuBHbIC
aTOMHBbIE paanychl. BogopoaHbie cBS3M — UX poiib B GOPMUPOBAHUE MAKPOMOJIEKYJI.

32. Bunbl B3aummojeiicTBuil B Omomakpomolekynax. Ban-nep-BaanbcoBbl (OpHeHTalMOHHBIE,
WHAYKIIMOHHBIE, JUCTIEPCUOHHBIE) B3aUMOJCHCTBHS. DIIEKTPOCTaTHUECKUE B3aUMOIEHCTBUS.

33. O0bEMHBIE B3aMMOACHUCTBUSL B MakpoMosiekynax. [lonstue rioOynsl u Oenka, yCIOBHsS MX
CYIIECTBOBAHMS.

34. Ponb ruapodoOHBIX B3aMMONEHCTBHIA B (OPMHUPOBAHUU HPOCTPAHCTBEHHON CTPYKTYpPHI
6enkoB. Teopus durepa.

35. Boja kak yHUKalIbHOE XMMHUECKOE coeiMHeHne. KnactepHas CTpyKTypa BOJIBI.

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

37. IlpakThyeckoe NPUMEHEHHE — MOJACIHPOBAHUE OEJIKOBBIX CTPYKTYp C TIOMOUIBIO
pacrpeiecIeHHbIX BbIunucieHui, cucrema Fold.it

38. IIpunuuns! crpoeHusi OnomeMOpaH, MeMOpaHHbIe Oenku U Tunuabl. OyHKIUN OnoMeMOpaH.
39. CraHOBIIGHHE  TPEICTaBIEHUH O  CTPYKType  OmomemOpaH, COBpPEMEHHas
KUAKOKPUCTAININYECKAS] MOJIEINb.

40. lunaMuka MOJIeKyJ1 B MeMOpaHax — jarepaibHas quddy3ust, haumn-Ghaomn moaBuKHOCTb.

41. MopenbHble JIMOUAHBIE MeMOpaHbl — THUIBL, CTPOEHHE, CIOCOOBI  IMOJyYeHUs,
UCIIOJIb30BaHUE.

42. dazoBble mepexoibl B JMMUAHBIX OnomemOpanax. buonormueckoe 3Hauenue. [lonsatue u
CBOICTBA KUIKUX KPUCTAJIOB.

43. Knaccuduxanus TpaHCIOPTHBIX MpoieccoB B OnomemOpanax. [Tpumepsr.

44. [TaccuBHbIiA Tpancnopt. Tunsl quddy3unu, MEMOpaHHBIE MTOPHI.

45. Ocmoc u punbrpanus. Ypasuenus Guka, Teopemnna, Hepucra-ITnanka.

46. AXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI K IPUMEPHI.

47. TlpakTHueckoe TNPUMEHEHHWE — CTPOCHHME, TPHUHLUUIBI (YHKIMOHUPOBAHUS HATPUK-
KaJIMEBOT0, KaJIbLINEBOT0 HAacOCOB. Pob B KileTKe U OpraHu3Me.

48. TlonsiTue(s1) HAHOTEXHOJOTHH, KIacCU(pUKAIUSA OTpaciieil HAHOTEXHOJIOTUH, OMOJIOTHYECKHUE
HaIpaBJICHUS.

49. JJHK kak wmarepuan s HaHO-MaHUNynupoBaHus. I'padeHn, dymnepeH, yriepoaHble
HAHOTPYOKHU — MOHSATUE, IPUMEHEHHE.

50. TIpubopsl HAHOTEXHOJOTUYECKMX HCCICIOBAHMA — AaTOMHO-CHJIOBOH MHKPOCKOII,
AJICKTPOHHBIM MHMKPOCKOI, Ja3zepHbli nuHIET, SIMP / DOIIP-ciekTpocokonmusi — MNpUHIIMIT
JeCcTBUS, BOSMOXKHOCTH /7151 OMOJIOTHH.

Kputepuu onenku 3auéra:

- «3aUTEHO» BBICTABIISIETCS, €CIM CTYJEHT YCBOMJI OCHOBHYIO M 3HakOM C
JIONIOJTHUTEIILHOM ~ JIMTEPATypOu, PEKOMEHTIOBAHHOM MPOrpPaMMON; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTHYeCKoe MU TIJIyOOKOoe 3HaHHME NPOTrPaMMHOIO Marepuana, yMEHHE
CBOOOJHO  BBINOJHATH  MpaKTUYECKHEe  3afaHus, TpeOyemble  OOIIEKYIbTYpPHBIE U
npodecCHOHATIbHBIE ~ KOMIETEHIMH  C(OPMHPOBAHBI,  yMeeT  CBOOOJHO  JIOTMYECKH,
apryMEeHTHPOBAHHO, YETKO M CXATO M3JaraTh OTBETHl HA BOIMPOCHI C UCIOJIb30BAaHUEM HAYYHOMH
TEPMHHOJIOTUH;

- «HE 3aYTEHO» BBICTABIISIETCA, €CJIU CTYACHT HE MOATOTOBUJICS K 3a4€Ty, HE OTBETUJI Ha
BOIIPOCHI WJIM OTBETWJI HEMPABUIIbHO; ITOKA3al C1a0ble 3HAHUS U JIOIYCTHII TPyOble OINOKY;

OueHouHble CcpencTBa Uil MHBAJIWAOB U JIMI] C OTPAHUYECHHBIMH BO3MOXXHOCTSIMH
3JI0pPOBBSI BEIOUPAIOTCS C YUETOM MX MHAMUBUAYAIBHBIX MCUXO()U3NUECKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS IPEIOCTABIISAETCS JOMOJHUTEIBHOE BpEeMs JUIsl TIOATOTOBKHU OTBETA HA 3a4eTe;



— IIpU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUCHHsSI HHBAJINIOB U JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBSI TIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3U C UX UHAUBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YYAIOIINXCSI C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U HWHBAJIKWIOB Hponcaypa OLCHUBAHHA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIJIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAJIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHHIUIMHE (MOIYJIO) TPENyCMAaTPHBACT TIPEIOCTABICHHE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopManuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA,

JUiist T ¢ HApYIISHUSIMH CITyXa:

— B [1e4aTHO (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPpYUWICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIlrapara:

— B TIe4aTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOH W JONMOJHHMTEJBHOH y4eOHOIH JMTepaTypbl, HEOOX0AMMOM
JUISL OCBOEHMSI M CHUIJIMHBI (MOAYJIs1).
5.1 OcHoBHas JUTEpaTypa:

I. Bonbkenmrelin, M.B. buodusuka [D1ekTpoHHBIH pecypc] : yueb.mocodnue — DICKTPOH.
nan. — Cankr-Ilerepoypr : Jlams, 2012. — 608 c. — Pexum mocryma:
https://e.lanbook.com/book/3898

2. HukwusH, A. buodusuka : koncrekt nekuii / A. Hukusia, O. JlaBpigoBa ; MUHHCTEPCTBO
obpazoBanusi u Hayku Poccmiickoit ®enepanuu, denepasbHOE TOCYIapCTBEHHOE
010/ KETHOE 00pa30BaTEIIbHOE YUPEIKICHUE BHICIIETO MPO(eCCHOHATBLHOTO 00pa3oBaHuUs
«OpeHOyprckuii rocygapcTBeHHbIN yHuBepcuTeT». - OpenOypr: OI'Y, 2013. - 104 c.; To
xKe [D51eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291.

Jl51s ocBOEHMS AUCUMILTMHBI HHBAIUIAMH U JUIIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU
3I0POBbSl MMEIOTCSI M3JaHHS B DJICKTPOHHOM BHJE B JJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«JTaab» n «Opairy.

5.2 lonostHMTeILHASL JIATEPATypa:

1. Camoitnos, B.O. Menununackas ouodusuka : yaeOHuk 11st By30B / B.O. Camoitnos. - 3-e u3.,
uctp. u gor. - CII6. : CnerJlut, 2013. - 604 c.: Tabn., wi. - bubmmorp. B kH. - ISBN 978-5-299-
00518-9; To xKe [D1eKTpOHHBIN pecypcl. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. @unkensiuteiin, A.B. ®usmuka OenkoBeix Mosiekyn / A.B. ®dunkenpmreiH. - Mocksa;
WNxesck: M3natenbectBo MHCTUTYTAa KOMIBIOTEPHBIX MccaenoBanuid, 2014. - 423 c. - ISBN 978-
5-4344-0193-7; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

4. Annpuano, A.M. KondopmanuoHnHslii aHanu3 O€nKOB: Teopus M NpuiioxkeHus / A.M.
Annpuanos; nopx pea. I'.B. ManaxoBoii. - Munck: benopycckas nayka, 2013. - 518 c. - ISBN



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

978-985-08-1529-3; To Ke [ DneKTpOHHBIN pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

5. buodumsuueckas skonorusi / B.A. Teepmucno, A.D. Cumopoma, JI.B. Sxosenko, B.T.
Tpodumos. - M.: UznatensctBo KPACAH/, 2012. - 535 c. - ISBN 978-5-396-00419-1 ; To xe
[DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

5.3. Illepuoauyeckne U3IaHNUS:

IMepuoauyu
N 3a kakue Mecto | Cpok
Ne | Ha3panue HOCTh
roJbl XpaHeH | xpaHeH | PyOpukarop
n/n | m3ganus BbIX0/a
XpPaHUTCS us us
(B rox)
OMONIOTUYECKI
1 buoduszuka 6 1959-2013 u3 OCT. e HayKH,
AKOJIOTHUS
bu3uKo-
p | Yemexn 12 19452013 | w3 MOCT. | MaTeMaTH{eCK
(du3nUecKuX HayK
ue HayKu
buonornueckue Ouonormeckn
3 12 1961-1992 43 IIOCT. e HayKH,
HayKH
HKOJIOTHUS
buonorus. OMONIOTUYECKHI
4 PedeparuBnbIii 12 1970-2013 3am PXK | mocr. e HAYKH,
*kypHan. BUHUTU 9KOJIOT U
buomennuuHckas usuco-
5 A 12 2001- 3 10 net MaTeMaTHYeCK
PaAMOANIEKTPOHHUKA
ue HayKu
duzuKo-
6 buorexHonorus 6 1996-2012 u3 IOCT. MaTeMaTH4ecK
1€ HAyKu

6. Ilepeyenbr pecypcoB  HH(POPMANUOHHO-TEJIEKOMMYHUKANMOHHON  CeTH
«HTEepHETY», HEOOXOAMMBIX VISl OCBOCHUS THUCHUILUIUHBI (MOIYJIs1).

1. www.kubsu.ru - opuninansuerii caitt KybaHCKoOTro rocy1apcTBEHHOTO YHUBEPCUTETA,
http://www.icb.psn.ru - UHCTUTYT OMODHU3UKN KIIETKH

http://www.ibp.ru - Uactutyt 6uodpuszuku CO PAH

http://www.kibb.knc.ru/ - Ka3zanckuii ”HCTUTYT OMOXUMUH U OUODHU3UKU
http://www.biophys.msu.ru/ - Kadeapa 6unodpuznku MI'Y
http://biophysics.spbstu.ru/ - Kadenpa 6uoduzuku CIIOI' TY

R NEFEN

7. MeToauveckne yKa3aHusi JJA OOy4AlOUIUXCH 10 OCBOCHHI) IMCHUILIHHBI
(MoayJisn).
Jlekumus:
Pabora Ha nekuuu ABISETCSI OUYE€Hb BaKHBIM BUJOM CTYIACHUECKON NEATENbHOCTH ISl U3YUeHUs
TUCITUIIMHBI, T.K. Ha JIEKIUH TPOUCXOAUT HE TOJIBKO COOOIICHHWE HOBBIX 3HAHUW, HO H
cucTeMarusanus 1 0000IIeHre HAKOIUICHHBIX 3HaHWM, (GOpMHpOBaHNE HA WX OCHOBE MACWHBIX
B3TJISI0B, YOCKIEHUH, MHUPOBO33PEHHUS, PA3BUTHE IO3HABATENBHBIX M MPO(HECCHOHATBHBIX
UHTEpecoB. JIEKTOp OpHEHTHPYET CTYACHTOB B yueOHOM Martepuaine. Kparkue 3amvcu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTh MaTepUal.
Hanucanne KkoHCmekTa JIeKIM: KpaTKO, CXEMAaTU4YHO, TOCJTEeI0BaTENbHO (UKCHPOBATH
OCHOBHBIE TIOJIOKEHUS, BBIBOJBI, (OPMYTUPOBKH, OOOOIICHHS;, TOMEYaTh Ba)KHBIC MBICIH,



http://biblioclub.ru/index.php?page=book&id=142264
http://biblioclub.ru/index.php?page=book&id=468806
http://www.ibp.ru/
http://www.kibb.knc.ru/
http://www.biophys.msu.ru/
http://biophysics.spbstu.ru/

BBIJICJIATH KIIIOUEBbIE CJI0BA, TepMUHBI. KOHCIEKT JIydIiie moapa3AessaTh Ha MyHKTHI, maparpagsl,
coOioasi KpacHyl CTpokKy. [IpuHIMIUANBEHBIE MecTa, OIpeaesieHus, (GOpPMYIbI CIenyeT
COIIPOBOXKIATh 3aMEUaHUSIMH: «BAXKHO», «0CO00 BaXHO», «XOPOIIO 3allOMHHUTB» U T.I. WIH
MoJAYepKUBaTh KpacHoW pyukoi. llemecoobpasHo pa3paboraTh COOCTBEHHYIO CHMBOJIUKY,
COKpAILlEHUS CJIOB, YTO TMO3BOJHUT CKOHIIEHTPUPOBAaTh BHHMAHHE HA BAXKHBIX CBEICHUSX.
[IpocnymmBaHue 1 3aMUCh JIGKIIMA MOYXKHO TTPOU3BOIUTH TIPU TIOMOII COBPEMEHHBIX YCTPOWCTB
(mukrodoH, HOYTOYK, HeTOyK W T.n.). PaboTas Haj KOHCIIEKTOM JIEKLIWH, BCerga CieayeT
UCTIONIB30BaTh HE TOJBKO YYEOHWK, HO W Ty JIATEPaTypy, KOTOPYIO OTOJHUTEIHHO
PEKOMEHIOBAI JIGKTOp, B TOM YHCJIE TEPHUOJMYECKUE H3JAaHHS COOTBETCTBYIOLICH
HarpaBieHHocTH. [lo pesymbraTam pabOTBI ¢ KOHCHEKTOM JICKIIMU CIIEAYeT OO0O03HAYHTh
BOIIPOCHI, TEPMUHBI, MaTE€PUall, KOTOPBIA BBI3BIBAECT TPYAHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B PEKOMEHJyeMoi IuTeparype. Ecim camMocToATeNnbHO HE yhaercs pa3o0parbecsi B
Mmartepuaie, Heo0X0JuMO c(hOpPMYIMPOBATH BOIPOC U 33/1aTh MPENOIABATEI0 HA KOHCYJIbTAIUH,
Ha JIaOOpaTOPHOM 3aHATUH, Ha OOIICHUU B KOHTAKTHBIC Yachl. JIEKIIMOHHBIA MaTepHall sSBISETCS
0a30BbIM, C KOTOPOTO HEOOXOIUMO HayaThb OCBOCHHME COOTBETCTBYIOLIETO pa3jeia WM TeMbI.
[T1aH MOATOTOBKY K JICKIIUU:

. 03HAKOMUTBLCS C TEMOH JICKIIUU

. 03HAKOMHTHCS € MPEJI0KEHHBIMUA BOIPOCAMU
. M3yYUTh COOTBETCTBYIOUINI MaTepHall

. 03HAKOMHTHCS C JTUTEPATYPOU 1O TEME

JlaGopaTopHbie padoThI

B npouecce moaroToBku K J1abopaTopHON pabOTEeHEOOXOJMMO 03HAKOMUTHCS ¢ paboueit
IpOrpaMMOi TUCHUIUIMHBI, TEMaMU M IUIaHAMU JIaOpaTOPHBIX  3aHATHH, yaensis ocoboe
BHUMaHUE I[ESIM W 3aJadaM, CTPYKType M COJEPKaHUIO0 UCIUIUIMHBI, MPOBECTH aHAJIHN3
OCHOBHOM y4eOHOH JUTEpaTyphl, MOCIEC Yero paboTaTh ¢ PEKOMEHJAOBAHHOW JOMOTHUTEIHHON
autepatypoid. [lpu yCTHOM BBICTYIUICHUU 1O KOHTPOJIEHBIM BOIIPOCaM JIa0OPATOPHOTO 3aHSTUS
HY)KHO wu3laraTh (HE YWTaTh) MaTepual  BBICTyIUIEHHs cBoOoaHo. Heobxomammo
KOHIIEHTPHUPOBATh CBOE€ BHHUMAHHE HA TOM, YTO BBICTYILJICHHE OOpAIIEHO K ayAUTOPHUH, a HE K
MpenoAaBaTesio, T.K. 3TO 3HAUMMBbIN acleKT npodeccuoHaIbHbIX KoMrneTeHui. [1o okoHuanuun
71a00paTOPHOTO 3aHATHUS CIEAYET MOBTOPUTH BBIBOABI, CKOHCTPYMPOBAHHBIE B XOJ€ YCTHOTO
orpoca, MpOCieInB JOTUKY UX MOCTPOEHHUS, OTMETUB TOJIOKEHUs, JIexKallue B ux ocHose. Jliis
3TOTO B TEUYEHHUE OMpOoca APYrHX ydalluxcs CIeAyeT JenaTh MOMETKU. boiee Toro, B ciaydae
HETOYHOCTEH W (WJIM) HEMOHMMAaHMsI KaKOro-TMOO BOIpOCa MPONIACHHOTO MaTepuaia CleayeT
0o0paTHThCS K TPEMOJaBATENI0 JUIsl MOMy4eHUsT HEOOXOAMMON KOHCYIbTAIlUU U Pa3bICHEHUS
BO3HUKILEH cuTyaruu. Cxema MoAroToBKH K 1JaOOpaTOpHBIM paboTam:

® 03HAKOMHUTKLCS C TEMOMH, IIENBI0 U 3aJja9aMu PabOTHI;

paccMOTpeTh MPETI0KEHHBIE BOIIPOCHL;
W3YYHUTH JICKIIMOHHBINA MaTepras, OCHOBHYIO U IOTIOJHUTEILHYIO JINTEPATYPY;
03HAKOMHTbHCS € 1a00PaTOPHBIMU 33/IaHUSMHU U XOJ0M UX BBITIOJTHEHHUS;
03HAKOMUTHCS ¢ 000PYAOBAHUEM 3aHATHUS;
BBITIOJTHUTH 33JaHUS B COOTBETCTBUU C XOJ0M Pa0OThI;
MMUCHbMEHHO 0()OPMUTH BBITIOJHEHHYIO PaboTy;
MOJIBECTU UTOT U CIIENaTh CTPYKTYPUPOBAHHbBIE BBIBO/IBI.

CamocrosiTesbHast padoTa

CamocrodrenbHass paboTa CTYAGHTOB JUCLHMIUIMHE OCYILECTBJIAETCS C  LEJIbIO
yIIIyONeHHsI, PacUIMpPEHHs, CUCTEMAaTH3allMM M 3aKPEIUICHUS TOJTYYEHHBIX TEOPETHUYECKUX
3HaHUM, (HOPMHUPOBAHMS YMEHUH MCIIOJIb30BaTh JOKYMEHTALMIO U CIELUAIBHYIO JUTEPATYpY,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEH W aKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITEJIbHOTO MBILIUIEHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
caMopcaaini3almu, Pa3BUTHA HCCICO0OBATCIIBCKUX yMCHHfI. Hepez[ BBIITOJIHCHUEM



CaMOCTOSITENIbHOW paboThl HEOOXOAMMO YETKO IMOHMMATh IENW W 3aJadyd paboThl, CPOKU
BBINIOJTHEHUS, OPHEHTHPOBOYHBIN 00BEM, OCHOBHBIC TpeOOBaHHMA K pe3yiabTaTraM padoTHl,
KPUTEPHH OIICHKH. BO BpeMsi BBINOJHEHHSI CaMOCTOSITEILHONH PabOThI MpPEroiaBaTeNlb MOXKET
IPOBOANTH KOHCYJIbTanU. KOHTPOIb pe3ynbTaToB caMOCTOSTEIBHON PabOThI CTYICHTOB MOKET
OCYILECTBIISATHCS B MUCbMEHHOM, YCTHOW MM CMEIIaHHON (popme, ¢ MpeCTaBICHHEM MPOIYKTa
TBOPUYECKOH AEATEILHOCTH CTy/eHTa. B KadecTBe OpM M METOIOB KOHTPOJISI CAMOCTOATEILHOM
paboThI CTYZACHTOB MOTYT OBITh MCIIOJIB30BaHbI J1a00PATOPHBIC 3aHATHS, KOJNIOKBUYMBI, 3aUeTHl,
TECTUPOBAHUE, CaMOOTYETHI, KOHTPOJIbHBIE Pa0dOTHl W Ap. KpuTepmsimMu OIEHKH pe3ysbTaToB
CaMOCTOSITENIbHOW palbOThl CTYJEHTa SBISIOTCS: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOIo
Marepuana; yMEHHS CTYACHTa WCIOJIb30BaTh TEOPETHUECKHE 3HAHWS IIPH  BBIOJHEHUU
UH/IMBUYAIBHBIX 3aJaHui; c(HOpMUPOBAHHOCTHOOIIEYUEOHBIX yMEHUI; 00OCHOBAHHOCTH W
YEeTKOCTh M3JIOKEHHUS OTBETa; OpopMIIeHHE MaTepuaia B COOTBETCTBUH ¢ TpeOoBaHUsAMU. [Tman
MOJTOTOBKH:

® U3YYUTh COOTBETCTBYIOIIMU JIEKIIMOHHBIA MaTepHall

® U3YYUTHh OCHOBHYIO JIUTEPATYPY IO TEME

® U3YYUTH JOMOJHUTEIBHYIO JUTEPATYPY MO TEME

e 0(GOpMUTH BBINOJHEHHYIO pPabOTy MUCHBMEHHO WJIM B BHJE IPE3CHTALUU B

3aBUCUMOCTH OT 3a/1aHUS
e crenaTb CTPYKTYPHPOBAHHBIE BBIBOJIBL.

IHoaroroBka Kk 3a4éty

[lpu moaroroBke K 3a4€Ty HEOOXOIMMO OPHUEHTHPOBATHCS HA KOHCIEKTHI JICKIUH, pabodyro
IporpaMMy JUCHUIUIMHBI, HOPMAaTUBHYIO, y4eOHYIO U peKOMEHIyeMyto Jaureparypy. OCHOBHOE
B TIOJITOTOBKE K CJaue 3a4eTa - 9TO MOBTOPEHUE BCETO MaTephalia AUCUUIUIMHBL, IO KOTOPOMY
HEoO0XoauMoO caaBaTh 3adeT. [Ipy MOAroToBKe K clade 3adera Bech 00beM pabOThl HYXKHO
pacrpenensTb paBHOMEPHO IO JHSM, OTBEACHHBIM Il TIOJTOTOBKH, KOHTPOJIUPOBATh KaXKIBII
JIeHb BBINIOJIHEHHE HAMEUYeHHOH paloTbl. B mepwoa moAroToBKM K 3adeTa CTYACHT BHOBb
oOparraeTcs K y)ke u3ydeHHOMY (ITpoiIeHHOMY) yueOHOMY MaTepuany. [lonroroBka BKIIrO4aeT
B ce0s TpW OJTama: caMmocTosTeNbHass padoTa B TEUYEHHE CEMECTpa; HEMOCPEICTBEHHAs
MOJArOTOBKA B JIHW, TPEIIISCTBYIOIIME 3adeTy MO TeMaMm Kypca. Jlns ycmemrHoW crnaun
yKa3zaHHble B pabodeil mporpamMme (opMupyemMble KOMIETCHLUH B pPE3YJIbTaTe OCBOCHHS
JTUCIUTUTMHBL  TOJDKHBI  OBITH  TIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4eTy HEOOXOJMMO
HAYMHATH C TIEPBOH JICKIIMH U TIEPBOH JTa00paTOPHOI PabOTHI.

IoaroroBka nmpe3eHTanmii:
® 3HAKOMHTHCS C TEMOM, IIEIBI0 1 3aJadaMH
® COCTaBUTh IUIAH TMPE3CHTAIMM COTJJACHO OCBOEHHOMY TEOPETHYECKOMY
Marepuany
o HpOI/IBBGCTI/I IIOUCK B JICKIITMOHHOM MaTepHane, OCHOBHOﬁ nu HOHOHHHTGHLHOﬁ
nuTepaTrype GakKTHIeCKOTO MaTepHalia 1o TemMe

® IIPOMU3BECTH MOUCK WILTIOCTPATUBHOI'O MaTepuasa B CETH "MHTEpPHET"
® COCTaBUTb IPE3EHTALUIO IIPU TOMOILIM crienuanuzupoBanHoro 110
® COCTaBMTH JIOKJIAJ] IO UIUIIOCTPATUBHOMY MaTepually Npe3eHTaluu
® OTpPENETUPOBATH IIPE3EHTALMIO NIEPEA caauei
KosnokBuymbi:

® 03HAaKOMHUTBCS C TEMOM U BOIIPOCAMU KOJIJIOKBUYMa
M3Y4YUTh JEKLIUOHHBIN MaTepuan

M3y4YUTh OCHOBHYIO JINTEPATYpPy IO TEME

W3Y4YUTh JOMOJHUTENBHYIO JINTEPATYPy MO TEME
HaIlMCcaTh OTBET HA NIPEII0KEHHBIA BOIIPOC



e 00BEM MUCHBMEHHOT'O OTBETA OT 3 10 4 CTpaHMII, BpeMsl BHITOTHEHUS 710 90 MUHYT

B OCBOCHHUH JUCHUITIIMHBI HHBaJIMJaMHU n JnamMu C OrpaHU4YCHHBIMHA

BO3MOXKHOCTSIMU3JIOPOBBSl  OOJbIIOE 3HAUE€HHWE KMEeT WHAMBHUAyalbHas yueOHas pabora
(KOHCYNBTALUN) — JOTMOJIHUTEIHHOE PA3bsICHEHHE Y4eOHOT0 MaTepuara.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,

CHOCO6CTByIOH_II/IMI/IHI[I/IBI/II[yaHI/I3aI_II/II/I O6y‘I€HI/I$I U YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MOXKAYNPEIogaBaTejieM H O6yLIaIOH_II/IMC$I HHBAJIUJAOM WJIHW JIMIIOM C OI'paHUYCHHBIMU
BO3MOXHOCTAMU3OOPOBBS.

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJb3yeMBbIX NPH OCYLIECTBICHUHU

00pa30BaTeJbLHOI0 NMPoLecca No AMCHUIIAHEe (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.
— KoHCynbTUpOBaHHE MOCPECTBOM JIEKTPOHHOM MOYTHI.
— Mcnonp3oBaHue 3JIEKTPOHHBIX MTPE3EHTAINH TP MTPOBEACHUH Ta0OPAaTOPHBIX 3aHATHI.

8.2 IlepeyeHp HeEOOXOAMMOTI0 NPOTPAMMHOIO O0ecIeYeHHsl.

Ne Ne norosopa [lepedyeHpb MMIIEH3MOHHOTO MPOrPAMMHOTO 00eCTICUeHUS
/11
1. | Ne73-ADD/223-D3/2018
Cornamenne Microsoft
ESS 72569510 Microsoft Windows &, 10
2. | No73—-ADD/223-Dd3/2018
Cornamenne Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Jor. Ne344/145 ot [IpenocraBiieHME HEUCKITIOUUTENBHBIX UMYIIIECTBEHHBIX MPaB
28.06.2018 Ha MCIIOJIb30BaHUE TMPOTPAMMHOTO 00eCIIeueHUs
«AHTHUILIATUaT» Ha OJIUH TOJ
4. | Kortpakt Ne74-AD®d/44- | beccpounas nuieH3us Ha 25 moab3oBareneid: StatSoft Statistica

®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
Ceresas Bepcus (Concurrent User)

8.3IlepedyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
— «Koncynprant Ilmrocy,
— «["apanT».

9. MarepuajJbHO-TeXHHYeCKast 0a3a, HeoOXoauMMasi JIA  OCYILIECTBJICHUS

00pa3oBaTeIbLHOIO MPoIEecca MO JUCHUILIHHE (MOIYJIIO).

No

MarepuaibHO-TEXHUYECKOE oOecrieuenne MUCHUTLINHBI

Bun pabor
AP (MOmynIs1) ¥ OCHAIIEHHOCTh

JlexunonHnsle 3anatust | Aynurtopun 422, 425, OCHAIllEHHbIE MPE3EHTALMOHHON
TEXHUKOMN (poexTop, JKpaH, KOMIIBIOTEP/HOYTOYK,
ayIMOCHCTEMa) M COOTBETCTBYIOLIUM  IPOTPaMMHBIM
obecneuenuem (110).

JlaboparopHbie Aynutopus 419, OCHaIllCHHAs 1a060paTOPHBIM
3aHATHS obopymoBaHueM 1O KypcaM Ouodu3ukd u (GU3HOIOTHH
pactenuii; yueOHble TaOmuIbl; npoekTop Epson, moaBecHon
9KpaH, HOYTOYK. YueOHast MeOeb.

I'pynmossie Aynutopus 410, (xabuHeT), OCHALICHHBIA IEPEHOCHBIM
(MHIUBHUTYaTTbHBIC) MYJIbTUMEANHHBIM  000pynoBaHuEM  (NIPOEKTOp, DKPaH,




KOHCYJIbTAITUU HOYTOYK). YueOHast MeOenb

Texymmii  koHTpoidb, | Ayautopus 419, 412  ocHameHHass — 1a00paTOPHBIM

MPOMEXKYTOUHAS obopymoBaHueM 1O KypcaM Ouodu3uku u (GU3HUOIOTUU

aTrTecTaluus pacTeHuii; ydeOHbIe TaOMUIBI; MPoeKTOp Epson, moaBecHOi
9KpaH, HOYTOYK. YueOHast MmeOeb.

CaMocrogTenbHas Kabuner nmns camoctostensHOW paboTel 437, OCHAIIEHHBIH

pabora KOMITBIOTEPHONW TEXHUKOM C BO3MOKHOCTHIO MOJKIIIOUEHHUS K

cetu «VHTEepHET», NPOrpaMMON HKPAHHOIO YBEJIWYEHUS H
o0ecIeueHHbIN JOCTYIIOM B JJIGKTPOHHYIO WH(OpMAIMOHHO-
00pa3oBaTEeNbHYIO CPEy YHUBEPCUTETA.

3an OuOmmorekn KyOI'Y  ocHamieHHBI  KOMIBIOTEPHOM
TEXHUKOM C  BO3MOXHOCTBIO MOAKIKOYEHHS K  CETH
«MHTEepHET», MNpPOrpaMMOM  SKPAaHHOTO  YBEJIWYEHUS U
00ECTIEYEeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA




PEIIEH3USA
Ha padovyI0 MPOTrpaMMy MO JUCHHUTLIIUHE
«buoduszuka
Hanpasienus 06.03.01 buosiorus

PabGouass mnporpamma mno gucuuiuinHe «buodusuka» nans  CTyIEHTOB
ounosiornyeckoro ¢akynprera DI'BOY BO "Ky6I'Y" coctaBieHa B COOTBETCTBUU C
tpeboBanusimu denepanpHoro ['ocynapcrBenHoro O0pa3oBaTENbHOIO CTaHIAPTa
TpeTbero mnokosienus. IIporpamma cocTaBi€Ha B TIOJIHOM COOTBETCTBUU C
TpeboBaHusIMU yueOHOro iana o Hanpasienus 06.03.01 buonorus.

PaGouass mporpamma mpeamnosaraer pacmnpeiciieHue TeM U H3yYeHUe
Marepuajia 1o pasjaeinaMm. ['paMOTHO CTPYKTypUPOBaHA, W OXBaThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS IO IMCIUILINHE HA CETOMHSIITHUMN I€Hb.

Bce paszpensr paboueil mnporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW MEpe OTBEYalOT TPeOOBAHUAM K
pe3yJibTaTaM OCBOEHHUS y4eOHOM aucuuruimHbl B coorBeTcTBUM ¢ PI'OC BO
TpeThero nokoJieHus. Kaxaplii paszzen nporpaMMbl pacKpbIBaeT paccMaTpruBacMble
BOMPOCHI B JIOTHYECKOW MOCJIEIOBATEIbHOCTH, OINpPEAEIsIeMON 3aKOHOMEPHOCTIMU
00y4YeHUsI CTYIEHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpeOyeMbIX
KOMIETEHIIU, yMEHUW U HABBIKOB CTYJEHTOB MPEAyCMAaTPUBAIOTCA Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATHS. KOJIMYECTBO ayAUTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYACHTOB COOTBETCTBYET TPeOOBaHUSM y4eOHOIrO
TJIaHa.

KoHTposib ¥ OIIEHKAa pe3ylbTaTOB OCBOCHHS YyYE€OHON JUCITUTUIMHBI
OCYIIECTBIISIIOTCA B CTPOTOM COOTBETCTBUU C TPeOOBaHUSAMHU y4eOHOIO IJIaHa IO
nucuurinHe. Pa3zpaboTanHbie U npejiaraeMele B mporpamme GopMbl U METO/IbI,
MO3BOJISIIOT B TOJHOM Mepe OCYIIECTBISATh KOHTPOJIb U OLEHKY pE3yJIbTaTOB
o0yueHus: (COpMUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb PpPEKOMEHIYEMBIX Yy4€OHBIX HW3JIaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOW JIMTEPATypbl BKIIOYAET aKTyalbHble MCTOYHUKH, K KOTOPBIM Y
CTYJIEHTOB UMEETCS CBOOOJIHBIN TOCTYII.

Jlannast pabouasi mporpamMmMa MOKET OBITh PEKOMEHIOBaHA I HW3yUCHUS
muciuiinabl - «buodusukay Ha Ouonormyeckom (pakymerere DPI'BOY BO
"KyoI'y".

Penenzenr

,/é&  __ Bonkona C.A. noueHt kadenpsl OMOTEXHOJIOTUH,
P AT onoxumuu u 6mopuzuku ®I'bOY BO «Kybanckuii
rOCyJ1apCTBEHHBIN arpapHbId YHUBEPCUTET
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PabGouass mnporpamma mno gucuuiuinHe «buodusuka» nans  CTyIEHTOB
ouosiornyeckoro ¢akynprera DI'BOY BO "Ky6I'Y" coctaBieHa B COOTBETCTBUU C
TpeboBanusimu denepanpHoro ['ocynapcrBenHoro O6pa3oBaTENbHOIO CTaHIAPTA
TpeTbero mnokosienus. IIporpamma cocTaBi€Ha B TIOJIHOM COOTBETCTBUU C
TpeboBaHusIMU yueOHOro iana o Hanpasienus 06.03.01 buonorus.

PaGouass mporpamma mpeamnosaraer pacmnpeiciieHHue TeM U H3yYeHUe
Marepuajia 1o paszjaenaMm. ['paMOTHO CTPYKTypUPOBaHA, W OXBaThIBAET BCE
aKTyaJIbHbIC HAIIPABJICHUS M0 TUCIUILTMHE HA CETOHSAITHUN JICHb.

Bce paszpensr paboueil mnporpaMMmbl HampaBieHbl Ha (opMupoBaHHe
TpeOyeMbIX CTaHIAPTOM KOMIIETEHIIMH, B MOJHOW Mepe OTBEYalOT TPeOOBAHUAM K
pe3yJibTaTaM OCBOEHHUS y4eOHOM aucuuruimHbl B coorBeTcTBUM ¢ PI'OC BO
TpeThero nokoJieHus. Kaxaplii paszzen nporpaMMbl pacKpbIBaeT paccMaTpruBacMble
BOMPOCHI B JIOTHYECKOW MOCJIEIOBATEIbHOCTH, OINpPEAEIsIeMON 3aKOHOMEPHOCTIMU
00y4YeHUsI CTYIEHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (OpMUPOBaHMS TpeOyeMbIX
KOMIETEHIIU, YMEHUW W HABBIKOB CTYJEHTOB MPEAyCMAaTPUBAIOTCA Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIC 3aHATHSI. KOJIMYECTBO ayAUTOPHBIX 3aHATUN
U BHEAyJIUTOPHOM pabOThl CTYACHTOB COOTBETCTBYET TPeOOBaHUSM y4eOHOTO
TJIaHa.

KoHTposib ¥ OIIEHKAa pe3ylbTaTOB OCBOCHHS YyYE€OHON JUCITUTUIMHBI
OCYIIECTBIISIIOTCA B CTPOTOM COOTBETCTBUU C TPeOOBaHUSAMHU y4eOHOIO IJIaHa IO
nucuuruinHe. Pa3paboTtanHbie U npejaraeMele B mporpamme GopMbl U METOIbI,
MO3BOJISIIOT B TOJHOM Mepe OCYIIECTBISATh KOHTPOJIb U OLEHKY pEe3yJIbTaToOB
o0yueHus: (COpMUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb pPEKOMEHIYEMBIX Yy4€OHBIX HW3/IaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOW JIMTEpAaTypbl BKJIIOYAET AaKTyaJlbHbl€ HWCTOYHUKH, K KOTOPBIM Yy
CTYJI€HTOB UMEETCS CBOOOJIHBIN TOCTYII.

Jlannast pabouasi mporpamMma MOKET OBITh PEKOMEHIOBaHA I HW3yYCHUS
muciutinabl - «buodusukay Ha Ouonormyeckom (pakynerere PI'BOY BO
"KyoI'y".
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HaconoB A.H. cT. Hay4. COTpYIHUK
JlabopaTopuu reHeTUKHA U MUKPOOHOJIOTUN
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