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1 Henu u 321241 M3yYeHUs1 TUCHUILINHBI (MOYJIsl).
1.1 Ilesab ocBOEGHUS JUCHUILIAHBI.

Lenpto ocBoeHust nucuumuinebl "buodusuka" seuserca (GopMupoBaHHE y CTYIEHTOB
npodeCCHOHATILHON KOMIIETEHIIMM B MPOU3BOJCTBEHHON NEATENPHOCTH M MpoIaranjaa 3HaHHM,
HANpaBJICHHBIX HA pACHIMPEHHE TMPEACTaBICHUI O 3HAYeHUM OMOPHU3UMKKM KaK HAYKH O
MOJICKYJISIPHBIX M (PU3UKO-XMMUYECKHX B3aUMOJCHCTBUSAX B OHOJOTHUECKUX CUCTEMax H
MEXaHU3MaX B3aWMOJEHCTBHUA OMOJIOTMYECKHX CHCTEM C OKpYXKaloIled CpeaoH, BIUSHHH
¢u3nueckux (pakTopoB HA MPOLECCHI KUZHEAEATETLHOCTH.

1.2 3agauu TUMCHUILIAHEIL.

3ajaun OCBOEHUS TUCIUTIIUHBI — COPMHUPOBATH Y CTYICHTOB:
CIIOCOOHOCTh MPUMEHSTh MPUHIUIBI CTPYKTYPHOM U  (QPYHKIMOHAIBHOW OpraHu3alud
OMoJIOTMYEeCKUX OOBEKTOB M BIIaJIeHWE 3HAHUEM MEXaHHU3MOB TOMEOCTAaTHYECKON PETYIISINY;
BJIQJICHHE OCHOBHBIMU (DU3HUOJIOTHUECKUMU METOJAMH aHAIM3a U OLEHKH COCTOSHHS JKUBBIX
CHCTEM

1.3 MecTo aucuumInHbI (MOAYJis1) B CTPYKTYpe 00pa3oBaTebHON POrpaMMbl.

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

Kypc "buodpusuka" sBusercs omHOW M3 0a30BBIX  Y4EeOHBIX  JUCLUIUIMH
po¢)eCCHOHAIBHOTO ITMKJIA MOJATOTOBKH 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», «3oomnorus», «boranuka», «Henoek», «bHOXUMUs U MOJIEKYsIpHAs
ouonorusy, «Puznonorus pacteHuir». MToroBoit GpopmMoit KOHTPOISI 3HAHUI SIBIISICTCS 3aYeT.
Marepuanbsl AUCHUIUIMHBI HCIONB3YIOTCS CTYAEHTAMH B HAydyHOW paboTe MpH MOATOTOBKE
BBITTYCKHOM KBAJTM(PUKAIIMOHHOMN pabOTHI, a TAK)KE B X0J1€ TIOJIYYCHHS 3HAHUM BO BTOPOH CTYIICHU
BBHICIIIETO 00pa3oBaHHs (MarucTparype), KpailHe BaKHbI B OCYIIECTBICHUH MPAKTUYCCKON
JEeSTeNIbHOCTH OakanaBpa OMOJIOTHH.

1.4 IlepedyeHb NMJIAHMPYeMbIX Pe3yJbTAaTOB O0y4YeHHsl IO AMCLHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMBbIMH pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMBbl.

[TnanupyembIMH pe3ynbTaTaMu OOYYeHHS 1O JUCLUIUIMHE, SBISIIOTCA 3HAHUSA, YMEHUS,
BIAJCHUSI W/WIM OMNBIT JESITEIbHOCTH, XapaKTEPU3YIOLIUE ITanbl/ypoBHH (HOPMUPOBAHUS
KOMIIETEHIIMH ¥ OO0eCleYnBaoOmue JOCTIKEHHE IUIAHUPYEMBIX pPE3YyJlIbTaTOB OCBOCHUS
0o0pa3oBaTebHON MPOrpaMMel B 1iesoM. [lepeuens koMneTeHuui, GOpMUPYEMBIX B pe3yibTaTe
N3YUCHUA JUCHUIIIINHBI, IPUBCIACH B Ta6JII/II_[e

N Wnnexe | Conepxanue B pesynbrate u3yueHus y4yeOHOM AMCHUIUIMHBI
o
KOMITET | KOMIIETeHIMH (Wi e€ | oOydarolmuecs JOJIKHBI
ILII.
CHIIMU | YaCTH) 3HATh yMeThb BJaeTh
1. OIIK-4 | cnocobHOCThIO OcHoBbl crpoenus | Ilonp3oBate | HaBbikaMu
IIPUMEHATH PUHLIUNEL | 1 2 OIIEpUPOBaAHUA
CTPYKTYpHOiA i | OYHKUMOHHPOBaHU | GU3MYECKH | TEPMOAMHAMU
. 1 OMOJIOTMYECKUX | M YECKUMHU
(yHKIIMOHATEHOM
CHCTEM C TOYKH | 000py/ZOBaH | KOHCTAaHTaMHU
OpraHu3altin 3pEeHMSI uem B
OHOTOrHYECKHX (GH3HIECKIX Ouosoruuec




No Wnnexe | Conepxanue B pesynbrate u3yudeHus y4yeOHOM AMCHUIUIMHBI
} KOMIIET | KoMmreTeHImu (Wwin e€ | o0ydaronirecs J0JKHBI
T emum Y4aCTH) 3HATh yMeThb BJIAJIETh
00BEKTOB M | 3aKOHOB, B TOM | KMX
BJIJICHUEM 3HaHueM | 1HCIIC HCCIICIOBAH
MEXAHI3MOB TEPMOMHAMHKH UsIX
FOMEOCTaTUYECKON
peryIsLumg;
BJIaJICHUEM
OCHOBHBIMH
(U3HOTOTHYECKIUMHU
METOAaMHU aHaIn3a |
OLICHKA  COCTOSTHHS
KHBBIX CUCTEM
2 OIIK-5 | cnocoOHOCTBIO [TpuHIMIIBI [Ipumensats | HaBbikamu
NPUMCHSTh  3HAHHMe | Pealu3aluu bu3uKo- OTIePUPOBAHUS
NPUHIIHTIOR duznueckux XUMHUYECKH | 0a30BBIMHU
ICTOUHO 3aKOHOB Ha | €  3HaHUA | popMyIaMu B
KJIETOYHOM YpPOBHE | JUIf o0mactu
OpraHu3alin OpraHu3aIu UHTEpIpeTa | MEMOpPaHHOTO
OuosIorHIecKHuX MaTepuu 101201 TPaHCIIOPTAa,
00BEKTOB, SKCIepUMeH | (OIMHTa
Onogu3nIeCKIX " TaJbHBIX OCIIKOBBIX
GHOXUMUUIECKHX JTAHHBIX MaKpOMOJIEKYJT
OCHOB, MEMOpaHHBIX
MPOIIECCOB u
MOJICKYJISIPHBIX
MEXaHH3MOB
KHU3HEIEATSIILHOCTH

2. CTpyKTypa U cofep:KaHue TUCIHHUILIHUHBI.
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.
O6mast Tpy10EMKOCTh AUCITUIUTMHBI COCTABIISICT 2 3a4.e/. (72 4.), UX pacrpeeieHue 1Mo
BUJAaM pabOT MPEACTABICHO B TaOIHIIE

Bun yae6HO# paboThI Bcero | Cemectpsl
(uacwr)

yacoB | 7

KonrakTHast pabdoTa, B TOM yHcIe: -

AyIuTOpHBIE 3aHATHS (BCEro) 40 40

3aHATHS JEKIIMOHHOTO TUIIa 12 12

3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTHYECKUE 3aHSTHS)

JlaBoparopHsble 3aHATHS 24 24

HNnas konTakTHas padora:

KonTpomns camoctositensHOM paboTsl (KCP) 4 4

IIpomexyrounas arrecranus (UKP) 0,2 0,2




CamocrosiTesibHast paboTa, B TOM 4HcJIe

Kypcosas paboma

IIpopabomxka yuebrnoeo (meopemuueckoeo) mamepuana 16 16

Buinonnenue unousudyanvuvix 3adanuii (no02omoska coobujenull,

. 158 | 15,8
npeseHmayuii)

Koutpoas:

IToaroroBka K 3K3amMeHy

OO0mas Tpy10eMKOCTh yac. 72 72

B TOM YHCJIe KOHTaKTHas padora | 40.2 |40.2
3a4. e/l. 2 2

2.2 CTpyKTypa IMCHUIUINHBI:
Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYIOEMKOCTH IO pa3jeiaM JUCUUIUINHBL
Pazgenbl quctumuinHbL, U3y4aemMbie B 7 ceMecTpe (ouHas ghopma)

KonuuecTBo yacoB
Bneaynuro
Ne | HauMeHoBaHME pa3/ieiioB YAUTOP
P Bcero AyautopHas pabora Has pabora
J |13 | JIP CPC
1 Tema 1. BBenenue B 6nopusuxy 8 2 2 4
) Tema 2. Tepmonunamuka | 12 2 4 6
OHMOJIOTMYECKHX CHCTEM
3 Tema 3. dotobuonornyeckue npoueccel | 10 2 4 4
4 Tema 4. buosnepreruka 10 2 4 4
5 Tema 5. Monekymsipaast Onodusnka 12 2 4 6
6 Tema 6. buogpuzuka memOpan. Tema 7. | 10 2 4 4
Hanorexnomornu
7 O0630p mpoiinenHoro wmarepuasnia U | 5,8 0 2 3,8
MIPOBEJICHUE 3aUeTa
Wtoro mo qucrumniange 12 24 31,8

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsTus / cemuHapsl, JIP — maGoparopHbie
3anatus, CPC — camocrositensHas paboTa CTyJeHTa

2.3 ConepxxaHue pa3/ie/ioB TUCHUNIHHBI:
2.3.1 3aHATHSA JeKIMOHHOI0 THIIA.

Dopma
Hanverosanme Conepxanue pasaeia FEKVYILETO
N~
Nepasmeia p p y
KOHTPOJIS
12 3 4
1. [Tonsarue Ouodusuxu (bD). Brnan paznuuHbIXx HayK B|YCTHBIM ompoc
p i bo. [Ipumenenue b® Ha pa3aIUyUHBIX YPOBHSX
azgen 1. . .
A opranusanuu xuBoit Mmatepuu. CTpyKTypa COBpeMEeHHON
Beenenue R
F— b®. Uctopus passutus b®d. MH3BecTHbIE yuEHBIE-
Y omodusuku (B T.4. poccuiickue). buonuka - moHsiTue,
puUMephbl, GU3NUECKHUE MOIXOIbI.
2. p ) [TonsiTne TEPMOJUHAMUKHI (TH), 3aKOHBI| Y CTHBIN OIPOC
aznen 2.
A TEPMOJUHAMHUKHU U UX MPUIOKUMOCTh K OMOJIOTHYECKUM




TepMmoauHamuka
OHMOJIOTHYECKUX
CHUCTEM

cucreMaM. TepMOAMHAMUYECKHE CHUCTEMbI, THIIbI
sHepruM W paboTel B Owmocucremax. OcoOeHHOCTH
peanuzauuu  2-T0  Havajla TEPMOJMHAMHKU B
OMOJIOTMYECKHUX cucremax. TepmoauHamuieckoe
paBHOBecue. Hersurponus. JIuHeiiHas W HenuHeWHas
obmactu TepmonuHamukHu. Teopema IIpurokuHa.
CoorHomienust  Onzarepa. CBsi3b  3HTpPONMU  H
OMOJIOTHYECKOU uH(pOopMaIuu. [IpakTuueckue
MPUIOKEHUS  TEPMOJUHAMUYECKOrO0  TOJX0Ja B
OMOJIOTHH — TEIUIONPOAYKIIUS )KUBBIX CUCTEM, TIpaBUiIa
beprmana, Anena.

Paznen 3.
DoToduoIornUecKue
TIPOIECCHI

DnexTpoMarHuTHeie n3nydeHus (OMMU), Guonornyeckue
s dexTh paznuuHbIX yactei criektpa OMU. Tlonstue
dhoTobuonoruu, 061acTh HOTOOMOTOTUUECKHUX SIBJICHUH.
Cranuu (hOTOOMOIOTHIECKOTO
npouecca. Knaccudukanus u kpatkas XapakTepuCTHKa
dborobuonornyeckux  sBiaeHu.  DyHKIMOHAIBHO-
¢u3nonornuecKue U ACCTPYKTUBHO-MOIU(PHUIUPYIOLTHE
dboTopeakiuu. duznyeckas npupoa CBeTa.
KopnyckyinsipHO-BOJIHOBOM TyaJInu3M CBeTa B
OMOJIOTUYECKHX PeakIusiX. BHOIOrnuecku BaxKHbIE THITHI
MOJIEKYJISIPHBIX opbuTanei u ANEKTPOHHBIX
COCTOSIHMM. DJIEKTPOHHBIC MEPEX0/IbI B OMOMOJICKYJIax.
Cxema Sl6nonckoro. JlromuHecneHuss OUOCHCTEM —
(u3nyecKas 0OCHOBA, TUIIBI JIOMUHECIICHIINH, KBAHTOBBIN
BBIXOJ, 3aKOH Ctokca. IIpupoaHbie U UCKYCCTBEHHBIE
¢yopoopel.  'ennozaBucumbie OUOPUTMBI, PAOOTHI
Ywmxesckoro. UcciaenoBanus

Kupnunan.  ®@otomeTpuyeckue  METOIbl  aHAJIN3a.
IIpumMeHnMOCTH 3aKOHA Byrepa-Jlam6epTa-bapa.
IIpakTnueckoe IIPUMEHEHHE - ¢boromerpusl,

cnektpodoTomeTp, 3akoH byrepa-Jlambepra-bapa.

VYeTHbII onpoc

Paznen 4.
buosneprerrka

[Tonatue OHOPHEPreTHKM U €€ MEeCTO B CHCTEME
Oomomornueckux  Hayk. lleHTpampHas  mpoOiema
OuosHepreTukud. Ponb Owonornueckux MeMOpaH B
OmodsHEepreTHUecKux  mpomeccax.  Kimaccudukanus
MeMOpaH C TOYKH 3peHHs OuosHepreTuku. OOmume
MIPUHITUIIBI TpaHCPOpPMaIUKM SHEPTHUU B OMOMEMOpaHax.
"DHepreTuyeckue BaJIIOTHI” KUBOM KIJIETKH.
XeMmuoocMoTHueckass runoreza Murtuemia. OCHOBHbIE
TUNoTe3bl  00pa3oBaHUs  Makpo3proB.  [IpuHIUIBI
CTPOCHHS u (G YHKITMOHUPOBAHHUS ANEKTPOH-
TpancroptHbix 1ieneid  (DTLI). AT®-cunTeraza -
NPUHLMIIBI  CTPOEHUS B CBSI3M C  BBINOJHIEMON
¢ynkuueit. Ceszp ¢ OTL. buodusnueckue OCHOBBI
¢dbyakunonupoBanue ATd-cuHTeTaszbl. OCOOEHHOCTH
MOJIEKYJIbI ATO Kak YHUBEPCAIBHOTO
MaKpO3IPTHUECKOTO COCTUHEHMUSI. [IpakTuueckue

VYceTHbII onpoc




MPUJIOKEHNUS  OMOdHEPTeTMKH —  OHMOTOIUTUBHBIC
AJIEMEHTBI, OMOCEHCOPHI.

5. [ToHsiTMe, HUCTOpPUS  CTAHOBJECHHS  MOJIEKYJISIPHOM|Y CTHBIN OIIPOC
OMO(U3NKHU, CBSI3b C JAPYTUMH pasfeiamMu OHWOJIOTHH.
[TpuHIMITBI CTPYKTYPHOUM OpraHU3aliy OHOMOIUMEPOB.
YpoBHH OpraHu3aInY. AToMHas CTPYKTYpa,
koH(popmanus,  KoHpUryparus. XapakTepucTUKu
CTPOEHHSI MOJIEKYJI: JUIMHA CBSI3€H, MX NOJIIpU3alus,
3¢ (heKTHBHBIC aTOMHBIE paauychl. BomopoaHbie CBS3H —
UX poilb B (opMHpOBaHHME MaKpOMOJEKYNI. Bumibl
B3aUMOJICHCTBUI B OMOMakpoMoJieKyiax. BaH-aep-

Pasnen 5 BaanbcoBsl (OpHeHTalMOHHBIE, WHIYKIAOHHBIE,
) JUCTIEPCUOHHBIE) B3aUMO/ICVCTBHUS.
MonexyinspHas N N
OnekTpocTaTU4YecKkue  B3aummojeicTBus.  OOBEMHBIC
ouodusnka

B3aMMOJICHCTBUS B MakpoModiekynax. [ToHsTie rinooysl
u Oenka, YyciuoBHs WX CyllecTBoBaHus. Poib
ruapoQOOHBIX  B3aMMOACWUCTBUI B  (OPMUPOBAHUU
MPOCTPAHCTBEHHOW  CTPYKTYyphl ~ OenkoB.  Teopus
Oumepa. Boma Kak  yHUKQJIbHOE  XMMHYECKOE
coequHenne. KiacrepHas cTpykTypa BoAbl. Momeinb
“Oenok-mamuHa”. MonekyisapHbie MOTOPBI.
[IpakTHueckoe  HmpUMEHEHHE —  MOJCIIMPOBAHUE
OCNKOBBIX CTPYKTYp C TIOMOIIBIO pacmpeeieHHbIX
BBIUMCIICHMH, cucTeMa Fold.it

6. [TpuHIUnBI cCTpOCHUST OOMEMOpaH, MeMOpaHHbIe OeKH|Y CTHBIN onpoc
u gunuaesl. DOyHkiuun  O6momemOpan. CrTaHOBIEHHE
MPEJCTABICHUN O CTPYKTYype OMoMeMOpaH, COBpeMeHHast
KHUJKOKpUCTaNInYecKkast MoJienb. JIMHaMHuKa MOJIEKYJT B
MeMmOpaHax — JsarepanbHas JuGPy3us, ¢aumn-giomn
MOJBWKHOCTb. MoJenbHble JUMHAHbIE MeMOpaHbl —
TUIBI, CTPOEHHE, CIIOCOOBI MOTY4YEHUSs], UCIOIb30BAHNUE.
dazoBble TEPEXOAbl B JIMMUAHBIXOMOMEMOpaHax.
Pasznen 6. buonornueckoe 3Hauenue. IloHsATHE B CBOMCTBA XKUIKUX
buoduznka MmemMOpaH|KpUCTAIIIOB. Knaccudukanmst  TpaHCIIOPTHBIX
nporieccoB B OumomemOpanax. ITpumepsl. IlaccuBHbIit
Tpancropt. Tumbl auddy3un, MeMOpaHHBIC TMOPHI.
Ocmoc u ¢unbrpanusa. Ypasuenuss @uxa, Teopenna,
Hepucra-Ilnanka. AKTUBHBIA TpaHCOOPT — pOJib B
KJIETKE, TUIIBI U TpuMepsl. [IpakTruueckoe npuMeHeHue —
CTpO€HHE, TPUHIUIBl (DYHKIMOHUPOBAHUS HATPHIi-
KaJMEeBOI0, KaJbIIMEBOTO HAcocoB. Ponb B KieTke H
OpraHusme.

7.Pa3znen 7. —
Hanorexunosmoruu —

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
CemuHapckue 3aHsTHS 0 y4eOHOMY IJIaHy He MPEeTyCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATHS.



®dopma
HanmeHnoBaHne o
Neo hasnena TemaTuka 1abopaTOPHBIX 3aHATUI TEKYLIETO
KOHTPOJIS
1 |2 3 4
1 |Pazmen 1. BBenenme|3auamue 1. duszndeckue NMpUHOMNBI B mpuOopax s KommokBuym
B OMOU3UKY OMOJIOTMYECKUX MCCIIEJOBAHUH. Nel
2 |Paznen 2.|3ansamue 2. TepMOAMHAMHYECKHUE PACUEThl HEKOTOPHIX | KOIIOKBUYM
TepmoauHamuka MapaMeTpoB OMOJIOTUYECKUX CHCTEM Neo2
OMOJIOTMYECKHIX
CUCTEM
3|Pazgen 3.3anamue 3. @oTomeTpus, NMpakTUYECKHe npuiioxeHus|Komioksuym
dorobunonoruyeckue(zakona byrepa-Jlambepra-bapa. Ne3
MIPOLIECCHI
4 Paszen 4 |3anamue 4. MopenupoBanue npotiecco|KonokBuym
BrodHepreTHka OHMOAJIEKTPOTreHe3a B MUKPOOHBIX TOIUTUBHBIX 3JeMeHTax|No4
5|Paznen 5.[3ausamue 5. Hexotopwie 3akoHOMepHOCTH (onaunraKommokBuym
MonexkyinspHas OenkoB. MopenupoBaHue Ha TpuMepe Mporpammbl|Ne5
ouodusnka Fold.it
6 Pasnen 6 3auamue 6. buonexrpoxummuueckue mnpouecchl ¢|/KonokBuym
Buodusika MIPUMEHEHUEM MTPOTOHCEIEKTUBHBIX MeMOpaH. 3anamue|Ne6.
mem6pan. Pasen 7. 7. IlpakTH4eckoe NPUMEHEHHE HAHOTEXHOJOTHYECKOTO|KomIOKBHYM
HaHOTeX HOLOMHH o0opyIoBaHUs KyoI'y B OMOJIOTNYECKUX | No7
HCCIIEOBAHUSIX
7 O0630p npoieHHOTO MaTepralia u mpoBeaeHue 3adeta  |KommokBuym
110 BOIIpOCaM
K 3a4eTy

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX pa0oT (IIPOEKTOB)

KypcoBsie paboTbr —

HE IPEyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOIH padoThl
00y4aromuXCcH Mo JUCUMUILTIMHE (MOTYJII0)

[lepedeHp yueOHO-METOUUECKOTO OOECIICUEHHUsT TUCIUIUIUHBI 110

Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSTEIILHOU PaboThI

1 2 3
ITogroroska K | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KadecrBa. QOO1ue
YCTHOMY orpocy, | TpeOOBaHMsI K TOCTPOCHHIO, H3JIOKEHUI0O U  OGOPMIICHHIO
KOJIJIOKBUYMY, JOKYMEHTOB y4ueOHOU JesitenbHOCTH. — llepemsmanume. —

HanucaHuto pepepara | Kpacnosipck: COY, 2014. — 60 c.

Meronuueckrue yKa3aHds [0 OPraHU3alMU CaMOCTOSITEIBHOU
pa®oOTBl  CTYIEHTOB, YTBEpXKACHHBIE Kadeapoii
MHUKPOOHOJIOTHH M OMOTEXHOJOTUH. MPOTOKOJ Ne 21

urousg 2017 T

TE€HETUKH,
« 26 »

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPaboThl OOYyYaroUIMXCs U3
YyHhCclla WHBAJWAOB U JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSAMH 3710poBbi (OB3)moryr



MPEIOCTABIATECA B (opMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSIM HUX 370POBbSI M BOCIPHUSATHUS
nHpopmanuu:

JUJis 11 ¢ HapYIICHUSIME 3PECHUS:

— B TIeYaTHOUW popMe YBETUUCHHBIM MIPUPTOM,

— B (hopme 31IEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHo (hopme Ha s3bike bpaits.

JUiist TUT ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JUJist vI1 ¢ HapyYIICHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu peanuzammm ydeOHON pabOTHI MO OCBOEHHIO Kypca "buodwusuka" mcmonb3yroTcs
COBpPEMEHHBIE 00pa30BaTENIbHBIC TEXHOIOTHH:
¢ UHPOPMAIMOHHO-KOMMYHUKAITMOHHBIC TEXHOJIOTHH;
® TIPOCKTHBIE METOJIBI OOyUCHHS,;
® JICCIIEAOBATCIIbCKUC METOAbI B O6y‘-IeHI/II/I;
e 1pobiemMHOe 0OyueHHe

Jns U1 ¢ OrpaHMYEeHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI MPEYCMOTPEHA OpraHU3aIMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

4. OneHo4YHbIe CpeaCcTBA VI TEKYIIEero KOHTPOJIsl YCIIeBaeMOCTH M IIPOMEKYTOYHOM
aTTecTaluu.

4.1®DoHI OLIEHOYHBIX CPEACTB AJIs IPOBEACHUS TEKyIero KOHTPOJIS.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS (PPOHTAIBHO HAa KaKIOM 3aHITUU IS
OTIpe/IeNIeHUs] TEOPETUYECKON MOATOTOBKU K MPAKTUYECKUM paboTaM B BHJE YCTHOTO OIPOCa,
KOTOpBI OLIEHUBAeTCsl MO MATHOAUIbHON IIKajle, a Takke C I[OMOIIbI0 JIOKJIAalI0B U
KOJUIOKBUYMOB.

IlepeyeHb BOPOCOB /1J11 YCTHOTO KOHTPOJISI 3HAHMUI CTY/1€HTOB:

Temal: BBenenne B Ouodpusznky
1. Ionstue 6nopusuku (b®). Brnan paznuuneix Hayk B b®. [Ipumenenne b® Ha pa3nuyHbIx
YPOBHSIX OpPTaHU3aLMU KUBOW MaTEpHUH.
2. Ctpyktypa coBpeMenHoit b®. Mcropus pazputus b®. NU3BecTHbIe yuéHble-O0M0pHu3UKHU (B T.U.
poccuiickue).
3. buoHuKa - MoHATHE, TPUMEPHI, (HU3UIESCKHUE MTOIXOIBI.

Tema 2: TepmoanHaMuKka OHOJIOTHYECKHX CHCTEM
4. Tlonarue Ttepmonunamuku (T/[[), 3aKOHBI TEPMOJUHAMHKA W WX NPHIOKHUMOCTh K
OMOJIOTHYECKUM CHCTEMaM.
5. TepMoMHaMUYeCKUE CUCTEMBI, TUIIBI SHEPTUU U pabOTHI B OMOCHCTEMAX.
6. OcoOeHHOCTH peanu3alud 2-TO Havaja TEPMOJWHAMHKHA B OHOJIOTMYECKHX CHCTEMaXx.
Tepmoaunamuueckoe paBHoBecue. Herautponus.



7. Jlunetinast m HenuHeWHas oOmactu TepMmoamHamMuku. Teopema IIpurokuna. CooTHOIIECHUS
Omnzarepa.
8. CBsI3b BHTPOIUU U OMOJIOTUYECKON HH(OPMAITIH.
9. IIpakTHyeckre NPUIOKEHUS TEPMOJUHAMUYECKOTO MOIX0Aa B OMOJIOTHH — TEIUIOMPOTYKIIHS
JKUBBIX CUCTeM, npaBuiia beprmana, AneHa.
Tema 3: ®oT00MOIOTHYECKHE TPOLIECCHI
10. DOnextpomarnuTHble u3nyudeHuss (OMU), Oumonormueckue 3((eKTbl pa3auyHBIX yacTen
cnektpa OMMU.
11. Tlomsarue  ¢otobmonorun, ob6nacte  ¢orodbmonorndeckux  sBiaeHuit.  Craguu
¢doToOnoIorHUecKoro mporecca.
12.  Knaccupukamuss W KpaTkas  XapakTepUCTHKAa  (OTOOMOJOTHMYECKUX  SIBICHHIA.
QOYHKIMOHATBHO-(U3HOIOTHUECKHE U IECTPYKTUBHO-MOIUpULIMpyroue GoTOpeaKiiy.
13. ®usnyeckas npupoaa cBera. KopmyckynsspHO-BOJHOBON Tyalli3M CBETa B OMOJOTHYECKHX
peakuusax. buonornyecku BaskHbIE THUIIBI MOJIEKYJISIPHBIX OpOUTANEH U 3JIEKTPOHHBIX COCTOSHUM.
14. DnexkTpoHHBIE TEpexobl B Onomosekymnax. Cxema S6m0HCKOTO.
15. JlromuHecneHnusa O6uocucreM — (uanueckass OCHOBA, THIBI JIIOMUHECIICHIINH, KBAaHTOBBIN
BBIX0J, 3ak0H CTOKcA.
16. ITpupoaabie 1 UCKycCTBEHHBIE (PIyopOodOpHI.
17. T'enno3aBucumbie OnopuTmbl, padboTel UmkeBckoro. UccnenoBanust Kupnuan.
18. ®oromerpudeckue MeToabl aHanu3a. [I[pumenumocts 3akoHa byrepa-Jlambepra-bapa.
19. IlpakTuyeckoe nmpuMeHeHHEe — GOTOMETPHs, (POTOIIECKTPOKOJIOPUMETP, CIEKTPODHOTOMETP.
Tema 4: buodHepreruka
20. Tlonarue OMO’HEPreTHKH M €€ MECTO B CHUCTeMe OHOJOormueckux Hayk. LleHTpanbHas
npobiaemMa OMO’HEPTeTHKH.
21. Ponp Guonornyecknx MeMOpaH B OMOIHEpreTnyeckux npoueccax. Knaccuduxanus memOpan
C TOYKH 3pEHHsI OMOIHEPTETUKU.
22. O0ue NpUHIMIBI TpaHCPOPMALIUU SHEPTUU B OnoMeMOpaHax. "DHepreTuyecKre BaltoThl”
JKUBOM KIIETKHU.
23. XemuoocMoTHueCKas runoreza Murtdesuia. OCHOBHBIE TUTIOTE3bI 00pa30BaHUS MAKPOIPTOB.
24. IlpyHUMIIBI CTPOCHUS M (PYHKIIMOHUPOBAHMS IEKTPOH-TpaHcopTHHIX nenei (DTLI).
25. AT®-cunTeTa3a - MPUHLHUIIBI CTPOCHUS B CBSA3H C BhINoNHsAeMon ¢pyHkuueit. Cesa3p ¢ DTLI.
26. buoduznueckne ocHoBbl PyHKIMOHUpOBaHUE ATd-cuHTETA3HI.
27. Ocobennoctu MosieKybl AT® kak yHHBEPCATLHOTO MaKpO3PIUYECKOTO COSTUHEHHUSL.
28. IlpakTrueckre NpUiI0KeHUsI OMOIHEPTETUKN — OMOTOIUIMBHBIE 3JIEMEHTHI, ONOCEHCOPBI.
Tema 5: MoJaekyasipHasi 0uopusnka
29. TloHsTHe, UCTOPUS CTAHOBJICHHSI MOJICKYJIAPHON OMOMU3HWKHU, CBSI3b C APYTUMHU paszieiaMu
Ounonorumu.
30. IlpuHIMMBI CTPYKTYPHOW OpraHu3aIiiy OWOMOJMMEPOB. YPOBHU OpraHU3alMH. ATOMHAas
CTPYKTYypa, KoHpOopMaIusi, KOHPHUTypaIus.
31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJIMHA CBsI3eH, WX moyspusanus, 3(QeKTuBHBIC
aTOMHBIE paanychl. BogopoaHblie ¢B31u — X poiib B (GOpMUPOBAHHE MAKPOMOJIEKYJI.
32. Buasl B3auMozeicTBUI B OmomakpomoJiekyiax. BaH-nep-BaanbcoBbl (opreHTAIMOHHBIC,
WHAYKIIMOHHBIE, AUCIIEPCUOHHBIE) B3aUMOJAEHCTBHS. DJIEKTPOCTaTUYECKUE B3aUMOIEHCTBUS.
33. OOBEMHBIE B3aUMOJCHCTBUS B MakpoMmoJjekyiax. [lorsTue rmoOynsl u Oenka, YCIOBUS HX
CYILIECTBOBAHMSI.
34. Ponp ruapodoOHBIX B3aMMOJEHCTBHN B (OPMHPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYPHI
oenkoB. Teopus Dumepa.
35. Boza kak yHHKaJIbHOE XUMUYECKOE coeuHenue. KiiactepHast CTpykTypa BOJIbI.
36. Mopensp “Oenok-mamuHa’”. MoJeKyIsipHbIe MOTOPBI.



37. IlpakThyeckoe TNPUMEHEHHE — MOJACIHPOBAHUE OEIKOBBIX CTPYKTYp C TIOMOUIbIO
pacrpeaeneHHbIX BBIYHCIICHHH, cucremMa Fold.it
Tema 6. buogusnka memOpan
38. IlpunHIMTIBEI CTpOCHUST OoMeMOpaH, MeMOpaHHbIC OENKU U UMb OYHKITMH OMoMeMOpaH.
39.  CraHoBineHME  TpEACTABIEHUH O  CTPyKType  OuoMeMmMOpaH,  COBpeMEHHas
KUAKOKPUCTATIINYECKAsT MOJIEINb.
40. JIlunamuka MoJIeKys1 B MeMOpaHax — jarepaibHast 1uddy3us, Giaum-¢iaon noaBUKHOCTb.
41. MopenbHble TUMUIHbIE MEMOpaHbI — TUIIBI, CTPOEHUE, CIIOCOOBI MOJIYUYEHHUs, UCTIOJIb30BaHUE.
42. da3oBble Mepexonbl B JTUMHUIHBIX OMomeMmOpaHax. buonornueckoe 3Hauenue. Ilonstue u
CBOICTBA KUIKUX KPUCTAJIIOB.
43. Knaccuduxanus TpaHCIOPTHBIX MpoieccoB B OnomemOpanax. [Tpumepsr.
44. [TaccuBHbIiA Tpancnopt. Tunbl 1uddy3un, MEMOpPaHHBIE MTOPHI.
45. Ocmoc u punbrpanus. Ypasuenus ®Ouka, Teopemnna, Hepucra-ITnanka.
46. AXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPHI.
47. IIpakTHyeckoe MPUMEHEHUE — CTPOCHUE, TPUHIUIBI (DYHKIIMOHUPOBAHUS HATPHUI-KaIHEBOTO,
KaJIbIUEBOT0 HAcOCOB. PoJb B KJIETKE U OpraHU3Me.
Tema 7: HaHoTeXHOJIOTHHU

48. IlonsTHe(s) HAHOTEXHOJIOTHH, KJIAaCCU(UKAIUS OTpaciaeii HAaHOTEXHOJIOTHH, OMOJIOTUYECKHE
HaIpaBJICHUS.
49. JIHK kax wmatepuwan 1l HaHO-MaHUIynupoBanus. ['paden, dymiaepeH, yriepomaHbie
HaHOTPYOKU — MOHATHE, TPUMEHEHHE.
50. TIlpuGopsl HAHOTEXHOJOTHYECKHUX HCCICIOBAHMM — aTOMHO-CHJIOBOH MHKPOCKOIL,

AIIEKTPOHHBI MHKPOCKOII, JazepHblil muHueT, AMP / DIIP-cnekTpocokonus — MpUHIIMIT

NEeNCTBUS, BO3SMOXKHOCTU 1711 OMOJIOTHH.

Kpurepum ouenku:

OLIGHKa «OTJIIUYHO» / «3aureHo». OTBETHI Ha IMMOCTABJICHHLIE BOITPOCHI MU3JIarar0oTCsa JIOTUYHO,
MOCNIEIOBAaTEIbHO M HE TpeOyIOT [OMOJHUTENbHBIX mnosicHeHuil. I[lomHo packpbiBatoTcs
MPUYIUHHO-CIICACTBCHHBIC CBA3HW MCXKAY SBJICHUAMH H COGBITI/IHMI/I. I[G.HaIOTCSI OGOCHOB&HHBIG
BBIBO/IBI. COOMIOIAIOTCS HOPMBI JTUTEPATYPHOU pedn

Onenka «xopomo» / «3adreHo». OTBeThl Ha TMOCTABJICHHBIE BOMPOCHI H3JIararoTCs
CUCTEMAaTU3UpPOBAHO U TMOCIENOBaTeNbHO. Marepuan wu3jgaraercsi YBEpPeHHO. PackpbIThl
MPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY SBJICHUAMHU U CO6I>ITI/I$IMI/I. I[GMOHCTpI/IpyeTCH YMCHUC
aHAJIM3UPOBATh MaTepHall, OJHAKO HE BCE BHIBOJIBI HOCSAT apryMEHTHUPOBAHHBIN U T0Ka3aTeIbHbIN
xapaktep. CoOII0Jat0TCs HOPMBI JIUTEPATYPHOU PeUH.

OneHka «yIOoBIETBOPUTENIBHO» / «3auTeHOo». [lomyckaloTcss HapyIIeHHs B MOCIEA0BATEIbHOCTH
n3noxennsa. HemoiHo PACKPBIBAOTCA TPUYHUHHO-CJICACTBCHHBIC CBA3HM MCXKIAY ABJICHHUAMU U
coObITUsIMH. JIeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAaHUSA BOMNpPOCA, C TPYIOM pEIIAIOTCS
KOHKpETHbIE 3anaud. MMmerorcs 3aTpynHeHHs C BbIBOJAMHU. JIONyCKarOTCs HAPYIIEHUS HOPM
JUTEPATYPHOU peUn.

OrneHka «HEYTOBICTBOPUTEIHHO» / «HE 3auTeHO». MaTepuan u3jaraercsi Hermoclea0BaTeIbHO,
cOMBYMBO, HE MPEJICTABIIAET ONPEIEeICHHON CUCTEMbI 3HAHUM 10 AucuuIuinHe. He packpbiBatoTcs
MPUIUHHO-CIICACTBCHHBIC CBA3U MCIKAY SABJICHUSIMU U COGBITI/IHMI/I. He MMPOBOAUTCA AHAJIN3.
BriBosibl 0oTcyTCTBYIOT. OTBETHI Ha IONOJHUTENBHBIE BOIIPOCH! OTCYTCTBYIOT. IMEIOTCSI 3aMeTHbBIE
HapyILIEHUs HOPM JINTEPAaTypPHOU PEUH.

BO]’[pOCBI K KOJUVIOKBUYMaM

KousnoxkBuym 1: BBenenue B 0uopu3nky
[Tonstue Owodusuku (b®P). Bxuag paznmuunaeix Hayk B b®d. Ilpumenenune bD
Ha Pa3JIMYHBIX YPOBHSIX OpraHu3aiuu kuBor Marepuu. CTpykTypa coBpemeHHor b®d. Uctopus



pasButus b®. U3zpectHele yuéHble-Onodu3uku (B T.4. poccuiickue). buonnka - moHsTHE,
pUMepsbI, PU3NIECKHE TIOIXO/bI.

Konnoksuym 2: TepmoannamMuka 0M0JI0TrHYECKHX CHCTEM

[Tonsatue tepmonunamuku (TJl), 3aKOHBI TEPMOAMHAMUKUA W HX MNPUIOKHMOCTb K
OMOJIOTUYECKMM CUCTeMaM. TepMOJMHAMUYECKHE CHUCTEMbI, THIBI SHEPrUM U paboThl B
o6unocucremax. OCOOEHHOCTH peanu3aluy 2-r0 Hayaja TEePMOAMHAMHUKHA B OHOJOTHUYECKUX
cucremax. TepmoanHamuueckoe paBHoBecue. Hersutponus. JluneitHas u HenuHelHas obnactu
tepmoauHamuku. Teopema [lpuroxuna. CoorHomeHuss Omnszarepa. CBs3p SHTPONMM U
Oouonornyeckoit nHpopmanuu. [IpakTuueckue NPUIOKEHHUS TEPMOIUHAMUYECKOTO IOAXO0Ja B
OMOJIOTHH — TETUIONPOIYKIIHS KUBBIX CUCTEeM, IpaBuiia beprmana, Aniena.

Konnoksuym 3: @oTo0uoI0rnuecKkne Npouecchbl

OnexkrpomMarauTHeie u3nydeHus (OMU), ouomornueckue 3h(HEKTh pa3IUIHBIX YacTei
cektpa OMMU. Tlonstue ¢dorobuonoruu, obimacte ¢GoTOOMONOTHYECKUX sBiIeHHH. CTamuu
($h0oTOOHOTOTHIECKOTO nporecca. Kmaccudukamms u KpaTkast XapaKTEePUCTUKA
dorobuonornueckux  gpieHUd.  DyHKIMOHAIBHO-(QU3HOIOTHYECKHE U JAECTPYKTHBHO-
Moaudunupyomue doropeakiuu. Guznueckas mpupoja ceta. KopmycKylsipHO-BOJHOBOW
Iyaqu3M cBeTa B OMOJOTMYECKHX peakIusaxX. buomornueckn Ba)kHble THUIBI MOJIEKYISIPHBIX
opOuTaneil M AJICKTPOHHBIX COCTOSHHUM. DJIIEKTPOHHBIE TEepexoisl B OmomMonekynax. Cxema
Sl6monckoro. JlromuHectieHus OuocucTteM — (U3MYECKas OCHOBA, THIBI JIIOMHHECICHITUH,
KBaHTOBBIM  BbIXON, 3akoH Crokca. Ilpupomabie W HCKycCTBEHHBIE  (IyopodOpHI.
I'enno3aBucrumbie OMOPUTMBHI, paboTsl UnxeBcKoro. Uccnenosanus
Kupnuan. doromerpuueckue Meto sl aHanu3a. [Ipumennmocts 3akona byrepa-Jlam6epra-bapa.
[IpakTuueckoe npuMeHeHue — GoromeTpus, cekrpodoromerp, 3akoH byrepa-JlamGepra-bapa.

Konnoxksuym 4: buosneprernka
[Tonarue GMO’HEpPreTUKU U e€ MecTo B cUCTEMe OMOJIOTHYEeCKUX HayK. LleHTpanbHas mpobiaema
OouosHepreTuku. Ponp  Ouonornyeckux MeMOpaH B OMOPHEPreTHMUECKHUX  IMPOIECCaX.
Knaccudukanus memOpan ¢ Touku 3peHust OnosHepretuku. OO1IMe MPUHIUIIBL TpaHCchHOopMaIu
9HEepruM B OmomeMmOpaHax. "DHEPreTUYeCKUe BAIOTHI KUBOM KIETKH. XEMHOOCMOTHYECKAs
runote3a Mutuenia. OCHOBHBIE TUIIOTE3bI 00Pa30BaHUSI MAaKpOIProB. [IpUHIMIIBI CTPOCHUS U
¢yHKIMOHUpOBaHUS 3NeKTpoH-TpaHcHOpTHRIX 1ened (DTL). ATd-cunTeTaza - HPUHIUIIBL
CTpoeHusi B CBs3u c BeimosHseMon ¢yHkuued. Csa3p ¢ DTLI. buopusndyeckne OCHOBBI
¢ynkunonupoanue ATd-cunrerassl. OcoOeHHOCTH MoJekyiasl AT® kak yHUBEpCaIbHOTO
MaKpO3pruyeckoro coequHeHus. [Ipaktuyeckue npuioxeHus OMOIHEPTreTUKN — OUOTOIIIMBHBIE
3JIEMEHTHI, OMOCEHCOPHI.

KoanokBuym 5: MoJsekyasipHasi 6uopusnka
[TonsiTvie, MCTOpHSI CTAHOBJICHUS MOJEKYJISIpPHOW OMO(MU3MKH, CBA3b C JIPYTUMH pas3ieliaMu
Oounonorun. [IpUHIMIBI CTPYKTYPHOH OpraHU3alMH OHOIOJIMMEPOB. YPOBHU OpTaHU3AIINU.
ATOoMHasi CTpyKTypa, KoH(popmaiuus, KOHGUrypauus. XapaKTepUCTUKA CTPOCHHUS MOJEKYII:
JUIMHA CBS3EH, UX MOJspu3aius, 3 QeKTUBHbIC aTOMHBIE PaIuyCchl. BomopoaHbIe CBSA3H — X POJIb
B (opMupoBaHHWE MaKpOMOJEKYI. Buasl B3aumojelcTBuii B OnomMakpomoliekyiax. Ban-mep-
BaanbcoBel  (OpHMEHTALlMOHHBIE,  HMHIYKIHMOHHBIC, JUCIEPCHOHHBIC)  B3aMMOJACHUCTBHSL.
DneKkTpocTaTudeckue B3aumMonecTBus. OOBEMHBIE B3aUMOACHCTBHSA B MaKpPOMOJEKYJaxX.
[TonsTre roOyel U 6enKa, YCIOBUS UX CyIIeCTBOBaHMs. Posib TuapodoOHBIX B3aMMOICHCTBHI B
(dbopMHUpPOBaHHUH MMPOCTPAHCTBEHHOU CTPYKTYpHI OenkoB. Teopus dumepa. Boga kak yHuKaIbHOE
XUMHUYeckoe coenuHeHue. Kiacrepnas cTpykTypa BoAbl. Mozens  “Oenok-MaminHa’.
Monekynspusie MoTOphI. [IpakTHueckoe mpuMeHEeHHe — MOAETUPOBAaHNE OEIIKOBBIX CTPYKTYp C
MOMOIIIBIO PaCIIpeIeTICHHBIX BRIYHCIEHUH, cucteMa Fold.it

KoanoxkBuym 6. buopuzuka memoOpan
[Mpunuuns! ctpoeHus OuomemOpaH, MeMOpaHHbIE Oenku W junuabl. OyHKIMH OnoMeMOpaH.
CraHoBJIeHHE NIPEACTABICHUI O CTPYKType OMoMeMOpaH, COBpPEMEHHAs KUAKOKPUCTATUINYECKAs



Mojenb. JlnHaMuKa MOJIeKyJl B MeMOpaHax — j1arepaibHas 1uddys3us, Gaun-(aorn noaBuKHOCTb.
MogenpHble TUNUAHBIE MEMOPAaHbl — THUIIBL, CTPOEHUE, CIOCOOBI MOJIYUYEHMsI, UCIIOIb30BaHUE.
da3oBble mepexonbl B JMNUAHBIX OnomeMOpanax. buomormueckoe 3nauenue. IloHsTHE M
CBOMCTBA KUAKUX KpucTauioB. Kiaccudukanus TpaHCIOPTHBIX MPOIECCOB B OMoMeMOpaHax.
[Ipumepsl. [laccuBHslii Tpancniopt. Tumnsl auddy3un, memOpanubie mopsl. OcMoc U GpUIBTpAIHSL.
Vpasuenus @uxka, Teopenna, Hepucra-Ilnanka. AKTUBHBIM TPaHCHOPT — POJIb B KJIETKE, TUIIBI U
npuMepsbl. [IpakTHueckoe NMpUMEHEHUE — CTPOCHHE, NPUHIMINBI (YHKIMOHUPOBAHUS HATpPHii-
KaJIMEBOT'0, KAJIbIINEBOTO HACOCOB. PONb B KJIETKE U OpraHu3Me.
Konnoksuym 7: HanorexHosnoruun

[TonsiTue(s)) HAHOTEXHOJOTHH, KJIACCU(MUKAIAA OTpacie HaHOTEXHOJOTUH, OMOJOTUYECKUE
Hanpasinenus. JIHK kak wmarepwan pans HaHo-maHunyiaupoBanus. ['paden, ¢ymiepen,
yIJIepoJHble HAHOTPYOKM — TMOHATHE, HpuMeHeHue. IIpuOGopsl HAHOTEXHOJIOTMYECKHX
UCCJIENOBAHUM — aTOMHO-CWJIOBOM MHKPOCKOIL, DJIEKTPOHHBIM MHUKPOCKOII, JIA3E€PHBIA IHHIIET,
SAMP / DI1P-crieKTpOCOKOMHS — MPUHIIUTI JEHCTBUSI, BO3SMOKHOCTH

KpuTtepuu onieHKH KOJJIOKBHYMA:

- OIICHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYASHT JEMOHCTPUPYET BCECTOPOHHEE,
CUCTEeMAaTHUYECKOE U ITyOOKOE 3HaHWE MaTepHalia, YMCHHE CBOOOIHO BBITOJHATH MPAKTHUCCKHE
3a/laHusl yMEeT CBOOOIHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO M C)KAaTO M3JaraTh OTBETHI HA
BOTIPOCHI C MCITOIh30BAaHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOpPOIIO» BBICTABISAETCS, €CIH CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTHUYECKUE 3HAHHWS MaTepuajga, OTBETHl COJEPKAT HEKOTOPYIO HETOYHOCTh HJIU HE
OTJINYAIOTCS ITOJTHOTON M3JI0KEHHUS,

- OIICHKA «YJIOBJICTBOPUTEIILHO» BBICTABIIACTCS, €CIIU CTYACHT JacT HEMOJHBIC OTBETHI HA
BOTIPOCHI, JIOMyCKAeT HETOYHOCTH B (DOPMYITHPOBKAX;

- OIICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABIISACTCS, €CIM CTYACHT HE MOATOTOBHJICS, HE
OTBETHJI Ha BOMPOCHI WJIM OTBETHJI HEMPABHUIBHO; IMOKA3all ClIadble 3HAHUS U JIOMYCTUI TPpyObIe
OIINOKHU

OueHo4HbIE CpeacTBa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3/I0pOBbsI BHIOUPAIOTCA C YUETOM UX MHAMBHUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOANMOCTH MHBAJIUAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMIOJHUTEIFHOE BPEMS /TS IOATOTOBKU OTBETA;

— IpY TIPOBEJICHNUH MIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUYCHHS MHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIB30BAHNE TEXHUYECKUX
CPE/ICTB, HEOOXOMMBIX UM B CBSI3U C X MHIUBHIyaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
¥ WHBAINAOB TMPOIENypa OLEHHBAHUS pE3yIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yIbTATOB OOYYEHUS] WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMHM 3JI0POBbsSI 110 JUCHMIUIMHE (MOXYJIO) TPENyCMaTpUBAET IPEIOCTABICHHUE
uHpopManuu B ¢opMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIPHSITHS
uHpOpMaLUu:

JIst U1 ¢ HapyIICHUSIMH 3PEHUS:

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

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

JUnist U1 ¢ HapyIIEeHUsIMH CITyXa:

— B TIeYaTHOU ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anlapara:

— B I1e4aTHO (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTAa,



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

4.2 ®oHA OLIECHOYHBIX CPEACTB IS MPOBeIeHUsI IPOMEKYTOYHOM aTTecTALMH.

Bonpocek! 111 MOATOTOBKH K 324€Ty

1. INonstue 6uodusuxu (bP). Bknan paznuuasix Hayk B bD. Ilpumenenne b® Ha pa3nuuHbIX
YPOBHSIX OPTaHU3AIMH KHUBOW MAaTEPHH.

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

3. buoHuka - moHATue, MpUMepbl, (PU3MUECKUE MOIXOIBI.

4. Tlonstue tepmoauHamuku (T]I), 3akOHBI TEPMOAMHAMHKM W UX MPHIOKUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.

5. TepmoaMHaMUYECKUE CUCTEMBI, TUTIBI SHEPTUU U pabOTHI B OMOCHUCTEMAX.

6. OcoOeHHOCTH peanu3aliu 2-r0 Hayaja TEPMOJWHAMHKH B OHOJOTHYECKUX CHCTEMax.
TepmoauHamuueckoe paBHoBecue. Heranrponus.

7. JluneiiHas u HenuHeiHas obnactu TepmoauHamuku. Teopema Ilpuroxuna. CooTHOUICHUS
Omn3sarepa.

8. CBs13b SHTPONIMU M OMOJIOTHYECKON HH(OPMAITUH.

9. IlpakTryeckue NpUIOKEHNS TEPMOIUHAMUYECKOTO MOAX0Aa B OMOJIOTHH — TETIONPOTYKIUS
JKUBBIX CHCTEM, ITpaBwiia beprmana, AseHa.

10. DnexkrpomarautHbie u3nydeHus (OMMU), Ouonormyeckue 3PGEKThl Pa3IMYHBIX YacTEH
criektpa OMMU.

11. Ilomatue  ¢orobuonorun, obnacte  (orodbmomornueckux  sieHuil.  Craguu
($h0oTOOHMOIOTHYECKOTO TIpoIIecca.

12.  Knaccudukanuss ©  KpaTkas  XapakTEPUCTHKAa  (HOTOOMOJOTUYECKUX  SBJICHUM.
QOYHKIMOHATBHO-(U3UOIOTHUECKHE U IECTPYKTUBHO-MOIUpULIMpyroue GOoTOpPEeaKIiy.

13. ®usnueckas npupoaa ceera. KopnyckynsapHO-BOJHOBOM ayalu3M cBeTa B OMOJIOIMYECKHX
peakiusix. bruonornyecku BaxxHbIE TUTTBI MOJICKYJISIPHBIX OpOUTAICH U IEKTPOHHBIX COCTOSIHUH.
14. DnexTpoHHbIE Tepexo/sl B Onomornekynax. Cxema S610HCKOTO.

15. JlromuHecuennust 6uocucreM — (hU3MYecKass OCHOBA, THITHI JTIOMHUHECIICHIINH, KBAaHTOBBIN
BBIXOJI, 3aK0H CTOKCa.

16. IIpupoaHbIe U UCKYCCTBEHHBIE PIIyOPO(OPHL.

17. I'enno3aBucumblie 6MOpUTMBI, paboThl UmkeBckoro. MccnenoBanus Kupnuan.

18. ®oromerpuueckue MeTo bl aHanu3a. [IpumenumocTs 3akoHa byrepa-Jlambepra-bapa.

19. IlpakTrueckoe mpuMeHeHHe — GoTomeTpusi, criekrpodoTomerp, 3akoH byrepa-JlambepTa-
bapa.

20. Tlonarue OMO’HEPreTHKH M €€ MECTO B CHUCTeMe OHOJOormueckux Hayk. LleHTpanbHas
npoOsemMa OMOIHEPTETHKHY.

21. Ponw 6uonornyeckux MeMOpaH B OnosHepreTnueckux npomeccax. Kimaccudukamnus memopan
C TOYKH 3peHUs] OMOdHEPIEeTUKH.

22. O0uue TpUHIMITEI TpaHCPOopMaluK YHEPTUU B OnoMeMOpaHax. "DHepreTHIecKue BaltOThI
JKUBOU KJIETKH.

23. XemuoocmoTnueckas rurnore3a Murtuesia. OCHOBHBIE TUIIOTE3bI 00pa30BaHMsI MAKPOIPTOB.
24, IlpuHIUIIBI CTpOeHUS U QYHKIIMOHUPOBAHUS dJEKTPOH-TpaHCOPTHBIX 1eneit (D TL).

25. AT®-cunTeTa3a - TPUHITUIIBEI CTPOSHUS B CBSI3U ¢ BbIosHsemMon pynkiueit. Ceszb ¢ OTII,
26. buoduznueckne ocHoBbl PyHKIIMOHUpOBaHUE ATd-cuHTETA3HI.

27. OcoberHoctr MoJeKynbl AT® Kak yHHBEPCATBHOTO MAKPOIPTHUIECKOTO COSTUHEHUS.



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

29. TloHsiTHE, UCTOPHS CTAHOBIICHHS MOJEKYIIpHOU OMO(U3MKH, CBSA3b C IPYTMMHU pa3jeiaMu
Ouonorumu.

30. IlpuHIMMBI CTPYKTYPHOW OpraHu3aIiid OWOMOJIMMEPOB. YPOBHU OpraHU3alMH. ATOMHAas
CTPYKTYypa, KoHpOopMaIus, KOHPHUTypaIus.

31. XapakTepuCTUKH CTPOCHHMS MOJICKYJ: JJIMHA CBs3eH, WX moyspusanus, 3(QeKTuBHBIC
aTOMHBIE paanychl. BogopoaHslie ¢B3u — X poiib B (GOpMUPOBAHIE MAKPOMOJIEKYJ.

32. Buasl B3auMozeicTBUII B OmomakpomoJiekyiax. BaH-nep-BaanbcoBbl (OpreHTAIlMOHHBIE,
WHAYKIIMOHHBIE, AUCIIEPCUOHHBIE) B3aUMOJAEHCTBHS. DJIEKTPOCTaTUUECKUE B3aUMOIEHCTBUS.

33. O0BEMHBIE B3aUMOJCHCTBUS B MakpoMmoJjekyiax. [lorsTue rnolynsl u Oenka, YCIOBUS HX
CYILIECTBOBAHMSI.

34. Ponp ruapodoOHBIX B3aMMOJEHCTBHN B (OPMHPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYPHI
oenkoB. Teopus Dumepa.

35. Boza kak yHHKaJIbHOE XUMUYECKOE coeuHeHue. KiiactepHast CTpykTypa BOJIbI.

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

37. IlpakThueckoe TMPUMEHEHHE — MOJICIUPOBAHUE OCJIKOBBIX CTPYKTYp C IOMOIIBIO
pacnpeneleHHbIX BhrauciaeHui, cuctema Fold.it

38. IlpunHIMTIBEI CTpOCHUST OoMeMOpaH, MeMOpaHHbIC OeNIKU U UMb OYHKITMH OMoMeMOpaH.
39.  CraHoBieHME  TpEACTaBIEHUH O  CTPyKType  OuMoMeMOpaH,  COBpEeMEHHas
KUAKOKPUCTAIIINYECKAsT MOJIEINb.

40. JIlunamuka MoJIeKys1 B MeMOpaHax — jarepaibHast quddy3us, Giaum-¢aon noaBUKHOCTb.

41. MopenbHble TUMUIHbIE MEMOpaHbl — TUIIBI, CTPOEHUE, CIIOCOOBI MOJIYUYEHHUs, UCTIOJIb30BaHUE.
42. da3oBble mepexoibl B JUMUAHBIX OnomemOpanax. buonormueckoe 3Hauenue. [lonsatue u
CBOICTBA KUIKUX KPUCTAJIIOB.

43. Knaccuduxanus TpaHCIOPTHBIX MpoleccoB B OnomemOpanax. [Tpumepsr.

44. [TaccuBHbIiA Tpancnopt. Tumbl uddy3unu, MEMOpaHHBIC MTOPHI.

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

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

47. IIpakTHyeckoe MPUMEHEHUE — CTPOCHUE, IPUHIUIBI (DYHKIIMOHUPOBAHUS HATPUI-KaIMEBOTO,
KaJIbI[UEBOT0 HAcOCOB. PoJb B KJIETKE U OpraHU3Me.

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

49. JJHK kak wmarepuan s HaHO-MaHUNynupoBaHus. I'padeHn, dymnepeH, yriepoaHsle
HaHOTPYOKU — MOHATHUE, TPUMEHEHHE.

50. TIlpuGopsl HAHOTEXHOJOTHYECKHX HCCICIOBAHMM — aTOMHO-CHJIOBOH MHKPOCKOIL,
AIIEKTPOHHBIA MHUKpOCKON, Ja3epHbld muHuer, SIMP / OIIP-cmekrpocokonuss — MpUHIIMII
NeICTBUS, BO3MOXHOCTH JJIs1 OMOJIOTHH.

Kputepuu onenku 3auéra:

- «GauTCHO» BBICTABJIACTCA, CCJIU CTYACHT YCBOWJI OCHOBHYIO U 3HAKOM C HOHOHHHTGHBHOﬁ
JIUTEPATYpOil, PEKOMEHTIOBAHHOM MPOrPaMMON; JTIEMOHCTPUPYET BCECTOPOHHEE,
CUCTCEMATHUYCCKOC U FJ'Iy60KO€ 3HAHUC NPOTrpaMMHOI'0 MaTepuraia, yMCHUC CBO60,Z[HO BBITIOJIHATH
MpaKTUYECKHE 3aJaHusi, TpeOyemble OOLIEKYNbTYpHbIE U MpodecCHOHaIbHbIE KOMIIETEHLUU
c(OpMHUPOBAHBI; YMEET CBOOOJHO JIOTUYECKH, apTyMEHTHPOBAHHO, YETKO M CXKATO H3Jararhb
OTBETHI Ha BOIIPOCHI C UCIOJIb30BAHNEM HAyYHOU TEPMHUHOJIOTHH;

- «HC 3a4YTCHO» BBICTABJISICTCS, CCJIM CTYJACHT HC MMOATOTOBUIICA K 3aqéTy, HE OTBETUJ HaA
BOMPOCHI WJIM OTBETHJI HEMPABUIILHO; TTOKAa3all ciiadble 3HaHUS U JOMYCTUJ IpyOble OIINOKY;

OneHouHble CpeACTBa [UIsl MHBAIUAOB W JHI] C OIPAaHUYCHHBIMHU BO3MOYKHOCTSMH
3JI0pOBbsI BHIOUPAIOTCA C YUETOM UX MHAMBHUIYaTbHBIX ICHXO(PU3HUECKUX 0COOEHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37J0POBbS
IIPENOCTABIIACTCA JOIOJHUTEIBHOE BPEMS JJIs IOATOTOBKY OTBETA HA 3a4€TE;



— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUEHHsI MHBAJINIIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3J0POBBSI TIPEAYCMATPUBACTCS UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3U C UX UHAUBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

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

[Ipouienypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 10 JTUCHHIUIMHE (MOIYIIO) TPENyCMAaTPHBACT TIPEIOCTABICHHE
uHpopManuu B (opMax, aganTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopMmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOU popMe YBEITUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIiist T ¢ HApYIISHUSIMH CITyXa:

— B [1e4aTHOM (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

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

— B IIe4aTHOM (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

JIaHHBI TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaronuxcs.

5. IlepedyeHb OCHOBHO¥ M IONOJHUTEJIbHON yueOHOM JTUTEpaTyphl, HEOOXOAUMOM /151
OCBOEHMS IMCHUILIMHBI (MOTYJIs).
5.1 OcHoBHas JUTEpaTypa:

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

2. HukwusH, A. buodusuka : koncrekt neknuii / A. Hukusia, O. JlaBpimoBa ; MUHHCTEPCTBO
oOpazoBanusi u Hayku Poccuiickoit ®enepanun, PenepanbHoe TOCYIapCTBEHHOE
010/ KETHOE 00pa30BaTEIIbHOE YUPEIKICHUE BHICIIETO MPO(heCCHOHATBLHOTO 00pa3oBaHuUs
«OpenOyprekuit rocyaapcTBEeHHBIN yHUBEpcHTET». - 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 JIUIIAMH C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU
3I0POBbSl MMEIOTCSI M3JaHHS B DJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaxX
«JTaab» n «Opaiiry.

5.2 lonostHMTeILHAS JIATEPATypa:
1. Camoiinos, B.O. Menununckas 6nodusnka: ydeonuk mis By3oB / B.O. Camoiinos. - 3-e u3n.,

uctp. u pomn. - CII6.: CnenJIur, 2013. - 604 c.: Tabn., wi. - bubnuorp. B kH. - ISBN 978-5-299-
00518-9; To e [DnexTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. ®unkenpintelin, A.B. ®uznka 6enkoBbix Mojekyn / A.B. ®unkenbmTeiid. - Mocksa; VbkeBck:
W3narensctBo MHCTUTYTa KOMIBIOTEPHBIX HccnenoBanuil, 2014. - 423 c. - ISBN 978-5-4344-
0193-7; To xKe [DneKTpOHHBIN pecypcl. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

4. Annpuano, A.M. KondopmanuoHHslii aHanu3 O€nKOB: Teopus M mpuiioxkeHus / A.M.
Annpuanos; nox pen. I'.B. Manaxosoil. - Munck: benopycckas Hayka, 2013. - 518 c. - ISBN 978-



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

985-08-1529-3; To xKe [DnexTpoHHbIH pecypc]. - 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.: UznarensctBo KPACAH/I, 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. Ilepeyenr 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 OUODU3UKU
http://www.biophys.msu.ru/ - Kadeapa 6unodpuznku MI'Y
http://biophysics.spbstu.ru/ - Kadenpa 6uoduzuku CIIOI' TY

R NEFEN

7. MeToauveckne YyKa3aHusi JJA OOy4AlOUIUXCS IO OCBOCHHK) IMCHUIIHHBI
(MoayJisn).
Jlekumus:
Pabora Ha nekuuu SBISETCS OUYEeHb BaKHBIM BUJOM CTYIACHUECKON NEATENbHOCTH ISl U3YUYEHUs
TUCITUIIIMHBI, T.K. Ha JIGKIUH TPOUCXOAUT HE TOJIBKO COOOIICHHWE HOBBIX 3HAHUW, HO H
cucTeMarusanus U 0000IIeHHe HAKOIUICHHBIX 3HaHWM, (GOpMHpOBaHNE HA WX OCHOBE MAECHHBIX
B3TJISI0B, YOCKIEHUH, MUPOBO33PEHUS, PA3BUTHE IO3HABATENBHBIX M MPO(HECCHOHATBHBIX
UHTEpecoB. JIEKTOp OpHEHTHPYET CTYACHTOB B yueOHOM Martepuaine. Kparkue 3amvcu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTh MaTepUal.
Hanucanue koHcnekTa JIEKIIMA: KpaTKO, CXeMaTUYHO, TOCIEI0BATeNbHO (PUKCUPOBATH OCHOBHBIE
MOJIOKEHHUS, BBIBOABI, (DOPMYIHPOBKH, OOOOIICHWS; IMMOMEYaTh BAXKHBIE MBICIIH, BBIICIATH



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/

KJIIOYEBbIE CII0BA, TePMUHBI. KOHCIIEKT Jydlie nmoapa3AessaTh Ha IMyHKTHI, aparpadsl, codaronas
KpacHyro CTpoky. [IpuHIMmNHanbHbIe MecTa, onpeaeiacHus, (GOpMyibl CIeIyeT COMPOBOXKAATH
3aMEUAHUSIMU: «BAXKHO», «0CO00 BAXKHO», «XOPOIIO 3allOMHUTHY» W T.I. WU TMOJYEPKUBATH
KpacHo# pyukoi. [lenecoobpa3Ho pazpaboTaTs COOCTBEHHYIO CUMBOJIMKY, COKPAIICHHS CJIOB, YTO
IMMO3BOJIUT CKOHUOCHTPUPOBATH BHHUMAHHUC Ha BaXXHBIX CBCICHUSAX. HpOCJIYIHI/IBaHI/Ie 1 3a1ucCh
JEKIIMM MOKHO TPOU3BOJIUTH TIPH TOMOIIM COBPEMEHHBIX YCTPOHCTB (AMKTO(OH, HOYTOYK,
HeTOyK U T.1.). PaGoras HaJx KOHCIIEKTOM JIEKIMH, BCErAa CIEAyeT HMCIOJIb30BaTh HE TOJBKO
y4eOHHK, HO U Ty JHTEPATypy, KOTOPYIO TOMOJHUTEIHFHO PEKOMEHIOBAI JIEKTOP, B TOM YHCIIE
NEepUOJIMYECKUE W3JaHMA COOTBETCTBYIOIIEH HampaBieHHOCTU. [lo pesyiabratam paboThl ¢
KOHCIIEKTOM JICKIIUU CJeqyeT 0003HAUYUTh BOMPOCHI, TEPMHHBI, MaTepHaj, KOTOPId BBI3BIBACT
TPYIHOCTH, IIOMETUTHh M IIONBITATHCA HAUTH OTBET B PEKOMEHIAyeMou mureparype. Ecin
CaMOCTOSITEIIbHO HE yJIaeTCsl pa300paThcsi B MaTepuraie, Heo0XoauMo chOpMyITHPOBATh BOIIPOC U
3a1aTb NOPCHOAABATCIIFO HAa KOHCYJbTAllMU, Ha HaGOpaTOpHOM 3aHATUH, Ha O6H.[€HI/II/I B
KOHTAKTHBIC Yachl. JICKIIMOHHBIA MaTepuall sSBIseTCs 0a30BbIM, C KOTOPOTO HEOOXOAMMO HAYaTh
OCBOEHHE COOTBETCTBYIOIIETO pa3zelia WK TeMbl. [1aH MOATOTOBKH K JIEKIIUU:

. 03HAKOMUTHCS C TEMOM JIEKLIUU

. 03HAKOMUTHCS C MIPEATIOKEHHBIMHA BOIIPOCAMU
. U3YYUTh COOTBETCTBYIOIIMI MaTepuan

. 03HAKOMUTHCS C JTUTEPATYPOH 10 TEME

JlabopaTopHbie padoThl
B mporiecce moaroToBku K 1abopaTopHOi pabOTEHEOOX0AMMO 03HAKOMUTHCS ¢ pabodeit

IpOTrpaMMOIl TUCHMIUIMHBL, TeMaMH M IUTaHAaMU Ja0OpaTOpPHBIX  3aHATHH, yAENss ocoboe
BHUMaHHUE LEISIM M 33JadaM, CTPYKTYpE€ M COJEpKAHUI0 IHUCHUIUIMHBI, IPOBECTH aHAIM3
OCHOBHOU yueOHOU JIUTEpaTyphl, TIOCIE Yero padboTaTh ¢ PeKOMEHIOBAHHOM JOMOIHUTETHHON
autepaTypoil. IIpu yCcTHOM BBICTYIJIEHUU 1O KOHTPOJIBHBIM BOIIPOCaM JIaDOpaTOPHOTO 3aHSTUS
HYXXHO M3JIarath (He YMTaTh) MaTepHajl BHICTYIIEHUS cBOOOIHO. HEe00X01MMO KOHIIEHTPUPOBATh
CBOE BHUMaHHUE Ha TOM, YTO BBICTYILJIEHHE OOpaIlleHO K ayAUTOPUHU, a HE K IIPENoAaBaTeio, T.K.
3TO 3HAYMMBIA aCMeKT MNpo(ecCHOHAIbHBIX KomreTeHIHH. Ilo OokoH4YaHWMM 1abopaToOpHOTrO
3aHATHUSA CIEAyeT OBTOPUTH BBIBOJBI, CKOHCTPYMPOBAHHBIE B X0J/I€ YCTHOI'O OIpOCa, MPOCIEIUB
JIOTUKY MX IIOCTPOEHHS, OTMETUB IIOJIOXKEHHUS, JIEKaIMe B UX OCHOBE. [ 3TOro B TeueHHe
orpoca IpYrux yyaluxcs ciellyeT JenaTh MoMeTKU. boee Toro, B ciiydae HETOUHOCTEH U (MIIH)
HEMOHMMAHUsl KaKoro-mubo BOIpoca MPOHACHHOTO0 MaTepuallia CleAyeT oOpaTuThCs K
MpenoAaBaTeNio JUisl MOJTY4eHHs] HEeOOXOAMMON KOHCYJIbTAllMM M Pa3bSICHEHUS BO3HUKILIEH
cutryanuu. Cxema MoAroTOBKHU K JIaOOpaTOPHBIM paboTaMm:

® 03HAKOMHUTKCS C TEMOMH, LIETBIO U 3aJjauaMu pabOThI;

® pPacCMOTPETh IPEMI0KEHHBIE BOITPOCHI;

®  U3YYUTH JICKIMOHHBIA MaTe€puai, OCHOBHYIO U JOMOJIHUTENBHYIO JINTEPATYpPY;
O3HAKOMUTHCS € JIAOOPATOPHBIMU 33IaHUSMHU U XO/I0M UX BBIIIOJHEHUS;
O3HAKOMUTHCS C 000PYZOBAHUEM 3aHATHUS;
BBITOJIHUTH 33/1aHUSI B COOTBETCTBUU C XOJJOM PabOTHI;
MUCEMEHHO 0()OPMUTH BBITIOTHEHHYIO Pa0oTy;
IIOJIBECTU UTOT U CIENATh CTPYKTYPUPOBAHHBIE BBIBOIBI.

CamocrosiTesibHast padoTa

CaMocTosTenspHast pa60Ta CTYACHTOB OJUCHUIITIMHC OCYIICCTBIIACTCA C LCIIBIO YTJIyG.HeHI/IH,
paclIMpeHusi, CHUCTEMaTH3allMd M 3aKpeIJICHUS TIOJYYEHHBIX TEOPETHYECKUX 3HaHUM,
(opMHpOBaHUST YMEHUH HCIIOJIB30BaTh JTOKYMEHTALMIO U CHEIMAIBbHYIO JINTEPATYPy, PA3BUTHUS
MO3HABATENbHBIX CIIOCOOHOCTEH M aKTMBHOCTH, a Takke (OPMUPOBAHHSA CaMOCTOSTEIHHOIO
MBIIUICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO W CaMOpEAIU3AIIHH,
pa3BUTHS HCCIEAOBaTeNbCKUX yMeHui. Ilepen BBIMOTHEHHMEM CaMOCTOSITENBHOM pabOThI
HE00X0/IMMO YETKO MOHUMATh IIeNIU U 33Ja4u pabOThl, CPOKH BBIMOIHEHUS, OPUEHTUPOBOYHBIH



00BbeM, OCHOBHBIE TPEOOBAHHUS K pe3yiIbTaTaM padOThl, KPUTEPUH OLIEHKU. Bo BpeMs BBITOTHEHUS
CaMOCTOSITENIbHOI pa0oThl MpemnojaBaTelb MOXET MPOBOAUTH KOHCYyJIbTaluu. KoHTpousb
PE3YyJIbTAaTOB CaMOCTOSITEIbHOMI paGOTBI CTYACHTOB MOKCT OCYIICCTBIIATHCA B HHCBMCHHOﬁ,
YCTHOM WJIM CMEMIaHHOW (opme, C MpeCTaBICHHUEM IMPOAYKTa TBOPYECKOW IEATEIBHOCTH
cTyaeHTa. B kagectBe ¢opM U METOOB KOHTPOJISI CAMOCTOSATEIILHOM PabOThl CTYACHTOB MOTYT
OBITh HCIOJB30BaHbl JIAOOpATOpPHBIE 3aHATHUS, KOJUIOKBUYMBI, 3a4ye€Thl, TECTUPOBAHUE,
CaMOOTYEThI, KOHTPOJIbHBIE paboTHI U Ap. KpuTepusimMu OleHKH pe3y/nbTaTOB CaMOCTOSATEIbHOM
paboThl CTYAEHTA SIBISIIOTCS: YPOBEHb OCBOCHMS CTYIEHTOM Y4eOHOro MmaTepuaia; yMEHHUs
CTYACHTA HMCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUSA NPHU BBIIIOJIHCHUHW WHIHWBUAYAJIbHBIX BaHaHHﬁ;
c(hOopMUPOBAHHOCTHOOIICYUECOHBIX YMEHHHM; OOOCHOBAHHOCTh M UYETKOCTh HM3JIOKCHHS OTBETA;
odopmIIeHHE MaTepraia B COOTBETCTBUHU ¢ TpeOoBanusiMu. [11aH moAroToBKu:

® U3YYUTh COOTBETCTBYIOIIMU JIEKIIMOHHBIA MaTepHall

® H3Y4YUTHh OCHOBHYIO JINTEPATYPY I10 TEME

® H3YYUTH JOIIOJIHUTEILHYIO JUTEPATYPY IO TEME

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

3aBUCUMOCTH OT 3aJaHUus
e cJenaTh CTPYKTYPUPOBAHHBIE BBIBOIBI.

IHoaroroska Kk 3a4éty

[Tpu monaroroBke K 3a4€Ty HEOOXOIMMO OPHUEHTHPOBATHCS HA KOHCIEKTHI JEKIuH, padodyro
IporpaMMy JUCHUIUIMHBL, HOPMAaTUBHYIO, YIEOHYIO U pEKOMEHAYEMYIO JInTepaTypy. OCHOBHOE B
MOJrOTOBKE K cJjaue 3adeTa - 3TO MOBTOPEHHE BCEro MarepHala JAUCHUIUIMHBI, 0 KOTOPOMY
HEoO0XoauMoO caaBaTh 3adeT. [Ipy MoAroToBke K crave 3adera BeCch 00beM pabOThl HYXKHO
pacnpenensaTb paBHOMEPHO IO JTHSM, OTBEIEHHBIM JUIsl TIOJTOTOBKH, KOHTPOJIUPOBATH KaXIbIil
JIeHb BBINIOJIHEHHE HAMEUYeHHOH paloThl. B mepwoa moAroToBKM K 3adeTa CTYACHT BHOBD
oOparaeTcs K y)xe u3yudeHHoMY (IIpoiiiecHHOMY) yueOHOMYy MaTepuaiy. [loaroroBka BKIto4aeT B
ceOst TpH dTarna: caMoCTosITeNIbHast padoTa B TEUEHUE CEMECTPa; HEMOCPEACTBEHHAs ITOATOTOBKA B
JTHU, TIPEAMICCTBYIONINE 3a4eTy M0 TeMaM Kypca. [ ycremHol ciaun yka3aHHbIe B pabodeid
nporpamMMe (opMupyeMble KOMIIETEHIIMHM B PE3yJIbTaTe OCBOCHUS AMCLUMUIUIMHBI TOJDKHBI OBbITH
MPOJEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4eTy HE0OXO0IMMO HAYMHATh C MEPBOM JIEKIIMU U IEPBOH
1abopaTopHOil paboTEHI.

IoaroroBka nmpe3eHTanmii:
e 3HAKOMHTHCS C TEMOM, IIEIIBI0 1 3aJadyaMH
® COCTaBHTh IJIaH MPE3EHTAIMH COTJIAaCHO OCBOEHHOMY TE€OPETHYECKOMY MaTepually
® [IPOM3BECTU NMOMCK B JICKIMOHHOM MaTepuajie, OCHOBHOM M JOMOJHHUTEIbHON
muTepatype GaKTHIeCKOro Marepuaa o TeMe

® [IPOM3BECTHU MMOUCK WIUTIOCTPATUBHOIO MaTepuaia B CETH "MHTepHET"
® COCTaBHUTh MPE3EHTALUIO TPU MTOMOIIM crienranuzupoBanHoro 10
® COCTaBUTb JIOKJIAJl O WIUTIOCTPATUBHOMY MaTepHaly Mpe3eHTalnuu
® OTpENneTUpoBaTh MPE3EHTALINIO Mepes caauen
KonnokBuymsI:

® 03HAKOMHUTHCS C TEMOM U BOIIPOCAMH KOJJIOKBUYMa

® U3Y4YUTb JCKIUOHHBIA MaTepuai

U3Y4YUTh OCHOBHYIO JINTEPATYpPy IO TEME

U3Y4UTb JOTIOJHUTEIBHYIO JIUTEPATYPY 110 TEME

HanucaTh OTBET Ha MPEAI0KEHHBIN BOIIPOC

00bEeM MUCHbMEHHOTO OTBETA OT 3 /10 4 CTpaHUL, BpeMsl BHIIOIHEHUS 10 90 MUHYT



B ocBoeHun AUCHUIIVIMHBL MHBAJILJAMH U JIMIAMU C OIPpaHUYCHHBIMU BO3MOXKHOCTAMU
3I0pPOBBSl  OOJIBIIIOE 3HAYCHHUE HWMEET WHIWBUIyallbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
AOMOJIHUTCIIBHOC PAa3bsICHCHUC yqe6H0r0 Marcpurajia.

WupuBuayanbHbIE KOHCYJBTAIlMM IO TPEIMETY SIBISIOTCS BaXXHBIM  (DaKTOPOM,
CHOCO6CTBYIOH_II/IM WHAUBUAYAJIU3allun 06yquH${ N YCTAHOBJICHUIO BOCIIUTATCIIbHOTO KOHTAKTa
MEXIy TMpernojaBaTelieM W OOy4aroIluMCs HWHBAIUAOM WM JIMIOM C OTPaHHMYCHHBIMH
BO3MOXHOCTSMHU 3J0POBbA.

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHIA, HCNOJb3yeMBbIX NPH OCYLIECTBICHUHU
00pa30BaTeJbLHOI0 NMPoLecca no AMCHUIIAHEe (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTH.

— KoHCynbTpOBaHHE MOCPECTBOM JIEKTPOHHOM MOYTHI.

— Mcnonp3oBaHue 3JIEKTPOHHBIX MTPE3CHTAINH TP MPOBEACHUH Ta00PAaTOPHBIX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecTeYeHusl.

No Ne moroBopa [lepedeHp IMIIEH3NOHHOTO MPOTPAMMHOTO O0eCTIeYCHUS
n/m
1. | Ne73-AD®/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10
2. | Ne73-ADD/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot IIpenocraBiieHHEe HEUCKITIOYUTENBHBIX UMYILIECTBECHHBIX IIPaB
28.06.2018 Ha MCIIOJIb30BaHUE MPOTPAMMHOI0 00ecTIedeHus
«AHTHUIIaTHAT» Ha OJIUH TOJT
4. | Kontpakr Ne74-AD®d/44- | beccpounas nuueH3us Ha 25 noip3oBareneit: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
Ceresas Bepcus (Concurrent User)

8.3Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant Ilmrocy,
— «["apanT)®.

9. MarepuajJbHoO-TeXHHYeCcKasi 0a3a, HeoOXoauMMasi JIA  OCYILIEeCTBJICHUSA
00pa3oBaTeIbLHOIO MPoIEecca MO0 JUCHUILIHHE (MOIYJIIO).

Ne

Bun pabor

MarepruaibHO-TEXHUYECKOE oOecrieuenne JUCHUITINHBI
(MOmyJIs1) M OCHAIIEHHOCTh

JIeKIIMOHHEIE 3aHIATUA

Aynutopun 422, 425, ocHalIEHHbIE NPE3CHTAMOHHON
TEXHUKOH (mpoekTop, JKpaH, KOMIBIOTEP/HOYTOYK,
ayIMOCUCTEeMa) ©  COOTBETCTBYIOIIUM  IPOTPAMMHBIM
obecneuenuem (110).

JlaGoparopHsble
3aHATHS

Aynutopus 419, 412  ocHameHHas ~ J1abopaTOPHBIM
obopymoBaHueM 1Mo Kypcam Ouopusuku U (HU3UOIOTUH
pacTenwmii; ydeOHble Tabmuibl; npoekTop Epson, moaBecHoi
9KpaH, HOYTOyK. YueOHas meOerb.

I'pynmoseie
(MHIUBHUIYATTBLHBIC)
KOHCYJIbTAIIH

Aynuropus 410, (kaOuHET), OCHAIICHHBI MNEPEHOCHBIM
MYJIbTUMEIUHHBIM  000OpymoBaHUEM  (NPOEKTOp,  IKpaH,
HOYTOYK). YueOHas mebenn




Tekymuii  KOHTPOJIb,

Aymutopuss 419, 412 ocHameHHas — 1aboOpaTOpPHBIM

IIPOMEKYTOUHAs o0opynoBaHueM 10 Kypcam OHOGU3MKH U (PHU3HOTOTUH
aTTecTalus pacteHuii; yueOHble TabmuIbl, ipoekTop Epson, momBecHoit
9KpaH, HOYTOYK. Y4yeOHas MeOelb.

CamMmocrogTenpHas Kabuner nns camocrosTenbHOW padoThl 437, OCHAIICHHBINA
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO IMOJKIIIOUEHUS K

cetn «VHTEepHET», MpOrpaMMoOi HKPaHHOIO YBEIWYEHHS U
00ECIIeYeHHbIH JOCTYNIOM B 3JIEKTPOHHYIO HMH(OpMAIOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

3an  Oubmuoreku KyOI'Y ocHamieHHBIH KOMIBIOTEPHOMN
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTH «HTepHeT»,
IpOrpaMMOMl  AKPaHHOTO YBENUYECHHS U  OOECIICYCHHBIN
JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIIbHYIO
Cpelly 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
TPEThEro MokoJeHus. IIporpaMma cocTaBieHa B IOJHOM COOTBETCTBUH C
TpeboBaHusIMU yueOHOro iana o Hanpasienus 06.03.01 buonorus.

Pabouass mporpamMma mpenrnosiaraeT pacmpeleieHue TeM U HU3y4YeHHe
Marepyana 1o pasfenaMm. ['paMOTHO CTPYKTYpuUpOBaHa, M OXBaTbIBa€T BCE
aKTyaJIbHbIC HAIIPABJICHUS IO TUCIUILIMHE Ha CETOHAIIHUN JCHb.

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 nokosieHus. Kaxnaplii pasnen nporpaMMbl pacKpbIBaeT paccMaTpUBacMble
BOMPOCHI B JIOTHYECKOW TMOCIEN0BATEIBHOCTH, OIpPENEIIeMO 3aKOHOMEPHOCTIAMU
00y4YeHUsI CTYIEHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBAHMS TPeOyeMbIX
KOMIIETEHLIMM, YMEHH W HaBBIKOB CTYACHTOB MPEAYyCMaTpPUBAIOTCS Kak
ayJIUTOPHBIE, TAK U CAMOCTOSITENIbHBIE 3aHATUSA. KOJIMUECTBO ayAUTOPHBIX 3aHATUI
U BHEAyJIUTOPHOM pabOThl CTYAECHTOB COOTBETCTBYET TpeOOBaHUSM y4eOHOTO
IUIaHAa.

KonTponb u oOleHKa pe3ylbTaTOB OCBOCHUS Y4e€OHOW JIUCIUIUIMHBI
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 pE3yJIbTaTOB
o0ydeHus: (COpMUPOBAHHBIX KOMIETEHIIMI, OCBOEHHBIX HAaBBIKOB M YMEHHUH,
YCBOEHHBIX 3HAHUM).

[lepeueHb pPEKOMEHIYEMBIX Yy4€OHBIX HW3/IaHUN, HWHTEPHET-PECYPCOB,
OCHOBHOM JIMTEPATyPbl BKIIOYAET AKTyaJIbHbIE HCTOYHUKHU, K KOTOPBIM y CTYI€HTOB
UMeeTCsl CBOOOIHBIN TOCTYII.

Jannast paboyasi mporpamMma MOKET ObITh PEKOMEHIOBaHA JUIsl U3y4YCHUS
muctuminHel «bruodusukay Ha Ouonornueckom pakynsrere PI'BOY BO "KyoI'y".

Penenzenr

,/é{\ - Bonkona C.A. noueHt kadenpbl OMOTEXHOJIOTUH,
P AT onoxumuu u 6mopuzuku ®I'bOY BO «Kybanckuii
rOCyAapCTBEHHBIN arpapHbld YHUBEPCUTET
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