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

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

1.2 3agauu TUMCHUILIAHEIL.

3ajaun OCBOEHUS TUCIUTIINHBI — COPMHUPOBATH Y CTYICHTOB:
CIIOCOOHOCTh ~MPUMEHSTh MPUHIUIBI CTPYKTYpHOW U  (QYHKIMOHAIBHOW OpraHu3aluu
OMoJIOTMYeCKUX OOBEKTOB W BIIaJIcHWE 3HAHUEM MEXaHHU3MOB TOMEOCTAaTHYECKON PETYIISINU;
BJIQJICHHE OCHOBHBIMU (DU3HUOJIOTHUECKUMU METOJAMH aHAIW3a U OLEHKH COCTOSHHS JKUBBIX
CHCTEM

1.3 MecTo aucuumImHbI (MOAYJis1) B CTPYKTYpe 00pa3oBaTeIbHON POrpaMMbl.

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
BBITTYCKHOM KBaJIM(PUKAIIMOHHOMN pabOoTHI, @ TAK)KE B X0J1€ TIOJIYYCHHS 3HAHUM BO BTOPOM CTYIICHU
BBICIIIETO 00pa3oBaHHs (MarucTparype), KpailHe BaKHbI B OCYIIECTBICHUHM MPAKTUYECKON
JesATeTLHOCTH OaKkagaBpa OUOJIOTHH.

1.4 IlepevyeHb MIaHMpPyeMbIX Pe3y/JbTATOB O0yYEHHUS MO JUCUMILIMHE (MOIYJIO0),
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 Wnnexe | Conepxanue B pesynbrate u3yudeHus y4yeOHOM AMCHUIUIMHBI

B KOMITET | KOMIIeTeHIMH (Wi e€ | oOydarolmuecs JOJIKHBI

- CHIUM | YACTH) 3HATH yMeTh BJIAJIETh

1. OIIK-4 | cnocoO6HOCTBIO OcHoBbl crpoenus | Ilonp3oBate | HaBbikaMu
MPUMEHSTh IPUHIANEI | 1 Ci OHECPUPOBAHUA
CTPYKTYpHO# i | QYHKIMOHHPOBaHU | GU3MYECKH | TEPMOAMHAMU
dyHKIHOHATEHOM 1 OMOJIOTMYECKUX | M YECKUMHU

CHCTEM C TOYKH | 000py/ZOBaH | KOHCTAaHTaMHU

OpraHu3aIu B HeM B
OHOTOTHYECKHIX u3nIeCKIX Ouosoruuec
00BEKTOB U | 3aKOHOB, B TOM | KHX
BJIAJICHUEM 3HaHUEM




No Wnnexe | Conepxanue B pesynbrate u3yudeHus y4yeOHOM AMCHUIUIMHBI
} KOMIIET | KoMmreTeHIu (Win e€ | o0ydJaronirecs JOIKHBI
T emum Y4aCTH) 3HATh yMeThb BJIAJIETh
MEXaHH3MOB qucie UCCIIEIOBaH
TOMEOCTATHYECKOU TEPMOINHAMHUKHU UIX
peryIAIumy;
BJIaJICHUEM
OCHOBHBIMH
(U3HOTOTHYECKIUMHU
METOAAMHU aHaIu3a |
OLIEHKH  COCTOSIHHSA
’KHBBIX CHCTEM
2 OIIK-5 | cnocobHOCThIO [TpuHIHIIBI IIpumenars | HaBbikamu
IPUMEHATh  3HaHHE | PEAIM3ALMH usuxo- OTIEPUPOBAHUS
NPUHIIHTIOR duznueckux XUMHUYECKH | 0a30BBIMHU
ICTOUHOR 3aKOHOB Ha | e  3HaHuA | Qopmymnamu B
KJIETOYHOM YpPOBHE | JUIf o0mactu
OpraHu3altiu OpraHHU3aLuH UHTEpIIpeTa | MeMOPaHHOTO
OHOTOrHYECKIX MaTepuu 101201 TPaHCIIOPTAa,
00BEKTOB, JKCIIEpUMEH | (OJITUHTA
Onodu3nIeCcKux " TaJbHBIX OCIIKOBBIX
GHOXUMUUIECKHX JTAHHBIX MaKpOMOJIEKYT
OCHOB, MEMOpaHHBIX
IPOLIECCOB "
MOJICKYJISIPHBIX
MEXaHU3MOB
KHU3HEIEATEIIbHOCTH

2. CTpyKTypa U copep:KaHue TUCHUILIHHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.
O6mast Tpy10EMKOCTh AUCITUIUTMHBI COCTABIISICT 2 3a4.e/. (72 4.), UX paclpeeieHue 1Mo

BUJaM pa0OT MPEACTaBICHO B TaOIHIIE

Bun yae6HO# paboThI Bcero | Cemectpsl
(uacsr)

4acos | 7

KonTakTHasi pabora, B TOM 4yHcJI€: -

AyauTopHbIe 3aHATHSA (BCEro) 40 40

3aHATUSA JEKIIMOHHOTO TUIA 12 12

3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, MPAKTHYECKUE 3aHSTHS)

JlaGopaTopHble 3aHATUS 24 24

HNuas koHTaKTHast padora:

KonTpons camoctositensHOM paboTsl (KCP) 4 4

IIpomexyrounas arrecranus (MUKP) 0,2 0,2

CamocrosiTesibHast paboTa, B TOM 4HcJIe

Kypcosas paboma




Ilpopabomxka yuebrnoeo (meopemuueckoeo) mamepuania 16 16

Buinonnenue unousudyanvhvlx 3a0anuti (n0020moeka coobujeHull,

. 15,8 15,8
npezeHmayuii)
KonTpounb:
[ToaroroBka Kk sK3aMeHy
OO0mas Tpy10eMKOCTh yac. 72 72

B TOM 4YHcJe KOHTaKTHasA padora | 40.2 | 40.2
3a4. efl. 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
Bueaynuto
Ne | HammeHoBaHue pa3neiion YAHTOD
p Beero AynuropHas pabota Hast paboTa
J |13 | JIP CPC
1 Tema 1. BBenenue B 6nopusuxy 8 z 2 4
) Tema 2. Tepmonnnamuka | 12 2 4 6
OHMOJIOTMYECKHX CHCTEM
3 Tema 3. dotobuonornyeckue npoueccel | 10 2 4 4
4 Tema 4. buosneprerrka 10 2 4 4
5 Tema 5. MonekynspHas Ouodusnxa 12 2 4 6
6 Tema 6. buoduszuka mem6pan. Tema 7. | 10 2 4 4
Hanorexnosornu
7 O0630p mpolaeHHOTO MaTepuana U | 5,8 0 2 3,8
MIPOBEICHUE 3a4eTa
Hroro mo gucouimHe 12 24 31,8

[Mpumeuanue: JI — nexuun, [13 — mpakrtuyeckue 3ansitust / cemuHapsl, JIP — maGopaTopHbie
sarsaTus, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iejioB IMCUUNINHBI:
2.3.1 3anaTHA JeKINOHHOI0 THIIA.

Dopma
Haumerosanme Conepsxanue pasnena reKyILero
Nepasznena ~OACP P Y
KOHTPOJIS
12 3 4
1. [Tonsitue 6modusuku (b®P). Brman paznuunHblXx Hayk B|YCTHBINA OIPOC
p 1 b®. IIpumenenne b® Ha pasaU4HBIX YPOBHSX
asael 1. OpraHu3aluu kUBoM MaTepun. CTpyKTypa COBPEMEHHOM
Beenenue ..
bB®. Uctopuss pa3sutuss b®D. W3BecTHbIe y4E€HBIE-
O6nopu3uKy

onodusuku (B T.4. poccuiickue). buoHnka - MoHATHE,
npUMeEpbI, GU3MYECKHIE TTOTXOIBI.

2. P 5 [TonsTue TEPMOJIUHAMHUKH (TH), 3aKOHBI| Y CTHBIN OMPOC
a3aci 2. TEPMOJIMHAMHKH U UX MPUIOKUMOCTH K OMOJIOTHUECKUM

TepMmoauHamuka

cucreMaM. TepMOAMHAMUYECKHE CHUCTEMbI, THIIbI
OMOJIOTHYCCKHUX
CHCTEM sHepruM W paboTel B Omocucremax. OcoOeHHOCTH

pcam3anuun 2-T0 Ha4Yajla TCPMOAWMHAMHKU B




OMOJIOTMYECKHIX cucremax. TepmoauHamuieckoe
paBHoBecue. Hersurponus. JIluHeiiHas W HenuHeWHas
obmactu  TepmonuHamukHu. Teopema IIpurokuna.
CootHomiennst  Onzarepa. CBsi3pb  3HTpPONMU  H
OMOJIOTHYECKOM uH(popMaIuu. [IpakTuueckue
MPUIOKEHUS  TEPMOJUHAMUYECKOrO0  TMOJXO0Jla B
OHMOJIOTHH — TEIUIONPOAYKIIUS )KUBBIX CUCTEM, TIpaBUiIa
beprmana, Anena.

Paznen 3.
DoToduoIornuecKue
TIPOIECCHI

DnexTpoMarauTHeie nu3nydeHus (OMMU), Guomornyeckue
s dexTh paznuuHbIX yactei criektpa OMU. Tlonstue
dhoTobuonoruu, 06macTh HOTOOMOTOTUUECKHUX SBJICHUH.
Cranuun (hOTOOMOIOTHIECKOTO
npouecca. Knaccudukanus u kpatkas XapakTepuCTHKa
dboTobuonorndeckux  sBiaeHu.  DyHKIMOHATBHO-
¢u3nonornuecKue U ACCTPYKTUBHO-MOIU(PHUIIUPYIOLIHE
dboTopeakiuu. duznueckas npupoa CBeTa.
KopnyckyinsipHO-BOJIHOBOM TyaJnu3M CBeTa B
OMOJIOTUYECKHX PeakIusiX. BHOIOrnuecku BaxKHbIE THITHI
MOJIEKYJISIPHBIX opbuTanei u ANEKTPOHHBIX
COCTOSIHMM. DJIEKTPOHHBIC MEPEX0/IbIl B OMOMOJICKYJIax.
Cxema Sl6nonckoro. JlromuHecHeHus OUOCHCTEM —
(bu3nyecKas 0OCHOBA, TUIIbI JIOMUHECIICHIINH, KBAHTOBBIN
BBIXOJI, 3aKOH Ctokca. IIpupoaHbie U UCKYCCTBEHHBIE
¢dyopoopel.  'ennozaBucumMble OUOPUTMBI, PAOOTHI
Ywmxesckoro. UccienoBanus

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

cnektpodoTomeTp, 3akoH byrepa-Jlambepra-bapa.

VYeTHbII onpoc

Paznen 4.
buosneprerrka

[Tonatne OWOPHEPreTHKM U €€ MEeCTO B CHCTEME
Oomomornueckux  Hayk. lleHTpanpHas  mpoOriema
OuosHepreTukd. Ponb Owonornueckux MeMOpaH B
OmodsHEepreTHUecKux  mpomeccax.  Kimaccudukanus
MeMOpaH C TOYKH 3peHHs OuosHepreTuku. OOmue
MPUHITUIIBI 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. OCOOECHHOCTH

MOJIEKYJIbI ATO Kak YHUBEPCAIBHOTO
MaKpO3PTHUECKOTO COCTUHEHMUSI. [IpakTuueckue
MPUJIOKEHUS ~ OMOPHEPTeTMKH —  OHMOTOIUTMBHBIC

AJIEMEHTBI, OMOCEHCOPHI.

VYeTHbII onpoc

‘[Pa3men 5.

IlonsiTue, UWCTOpUST  CTAHOBJICHUSA  MOJIEKYJISIPHOU
OMO(U3NKHU, CBSI3b C JPYTUMH pasfeiamMu OHWOJIOTHH.

VYceTHbII onpoc




MonnekynspHas
onodusmka

[IpuHIUIIBI CTPYKTYPHOUM OpraHu3aluu OUOMOJIMMEPOB.
YpoBHU OpTraHM3aIlIH. ATtomHas CTPYKTYpa,
KoHpopManusi,  KoHpHUTyparmus. XapaKkTepuCTUKH
CTPOCHHSI MOJICKYN: JUIMHA CBS3€d, WX MOJIApU3aIus,
s dexTuBHBIC aTOMHBIC paInyCchl. BomopoaHbie cBs3u —
UX poilb B (opMHpOBaHHME MaKpOMOJEKYNI. Bumisl
B3aUMOJICHCTBUI B OWOMakpoMmosiekynax. Ban-mep-
BaanbcoBsl (OpHeHTallMOHHBIE, WHAYKIIHOHHBIE,
JUCTIEPCUOHHBIE) B3alMO/JICICTBUSI.
DneKkTpocTaTHYeCKue  B3aumMmojieicTBusI.  OO0BEMHBIC
B3aNMOJICICTBUS B Makpomodiekynax. [lonstue rinodyss
u Oenka, YycIoBHS WX CyIIecTBOBaHWs. Poib
ruaApodoOHBIX  B3aUMOJICHCTBUN B  (opMUpOBaHUU
MPOCTPAHCTBEHHON  CTPYKTyphl  OenkoB.  Teopus
Oumepa. Boma kKak  yHHKaJIbHOE  XMMHYECKOE
coequHenune. KmactepHas cTpykTypa Bonbl. Mojaenb
“Oenok-MamHa’”. MonekynspHbie MOTODBI.
[IpakTdeckoe  NpPUMEHEHWE —  MOJCIMPOBAaHUE
OCNKOBBIX CTPYKTYp C TIOMOIIBIO pacmlpeeieHHbIX
BBIUMCIICHMH, cucTeMa Fold.it

Pasznen 6.
Buoduzuka memOpan

[Tpunnumne! cTpoeHust OnomeMOpaH, MEMOpaHHbBIE OETKH
u gunuasl. DOyHkuuum  O6momemOpan. CraHOBIIEHHE
MIPEACTABICHUH O CTPYKTYpe OnomMeMOpaH, COBpeMEHHAs
KHUJIKOKPHCTAITIMUECKasi Mozenb. [IMHaMuKa MOJIeKyI B
MeMOpaHax — JjarepanbHas auddysus, aun-dion
MOJIBUKHOCTb.  MoOJeNbHbIE JIMIUAHBIE MEeMOpaHbl —
THUIIBI, CTPOEHUE, CIIOCOOBI MOyUEHUSsI, UCIIOIb30BaAHHE.
da3oBble TepexoAbl B JIMINUAHBIXOMOMEMOpaHax.
Buonornueckoe 3Hauenue. IloHATHE B CBOMCTBA JKUAKUX
KPHUCTAJJIOB. Knaccudukauus  TpaHCIOPTHBIX
nporeccoB B OmomemOpanax. [lpumepsl. IlaccuBHbI
tpancnopT. Tumbel auddysuu, memOpaHHBIE TOPHI.
Ocmoc u ¢unbrparnusa. YpaBaHenuss duka, Teopemna,
Hepucra-Ilnanka. AKTUBHBIA TpaHCHOPT — poJib B
KJIETKE, TUIIBI U IpuMepbl. [IpakTryeckoe mpuMeHeHne —
CTpO€HHE, TPUHIUIBl (DYHKIHOHUPOBAHUS HATPHIi-
KaJMEeBOI0, KaJbIIMEBOTO HAcocoB. Ponb B KieTke H
OpraHusme.

YcrHbIi onpoc

.\Pa3nen 7.

HanorexHonorun

2.3.2 3aHATHS CEMMHAPCKOI0 TUIIA.
CeMuHapcKue 3aHATUS TI0 yUeOHOMY IIJIaHY HE IPEyCMOTPEHbI

2.3.3 JlabopaTopHble 3aHATHS.

®opmMma
HaumeHnoBaHue .
No a3 ena TemaTtunka 1a00paTOPHBIX 3aHITHI TEKYIIETro
P KOHTPOJIS
1 ]2 3 4

—_—

B OMOU3HKY

Paszgen 1. BBenenue

OHOJIOTMYECKUX MCCIEIOBAHUHN.

3anamue . ®uznueckue NpUHUMOBI B npubopax amsi|Kommoksuym

Nel




2 |Paznen 2.|3ansamue 2. TepMOAMHAMHYECKHUE PACUEThl HEKOTOPHIX | KOIIOKBUYM
TepmoauHamuka napaMeTpoB OMOJOTMYECKUX CUCTEM Ne2
OMOJIOTUYECKHIX
CUCTEM

3|Pazgen 3.3anamue 3. @oTomeTpus, NMpakTUYeCKHe npuiioxeHus|Komioksuym
dorobuonornyeckue|zakona byrepa-Jlambepra-bopa. Ne3
MIPOLIECCHI

4 Paszen 4 |3anamue 4. MopenupoBanue npotueccoB|KookBuym
BrodHepreTHka OHMOAJIEKTPOTreHe3a B MUKPOOHBIX TOIUTUBHBIX JeMeHTax|No4

5 |Pa3nen 5.|3auamue 5. Hexotopsle 3akoHoMepHOCTH (onaunra Kommoksuym
MonekynsipHas O0enkoB. MojenupoBaHue Ha TMpuUMEpe MporpaMMmbl|Nes
onodusnka Fold.it

6 Pasnen 6 3ansamue 6. buonexkrpoxumuueckue mnpouecchl  ¢|KoamokBuym
Brodusuka gppﬁweHeHHeM MPOTOHCENEKTUBHBIX MeMOpaH. 3anamue|Neb.
vemGpan. Paszen 7. 6 paKkTUYecKoe n;;zwéeli{;Hne HaHOTeXgOHOFI/I‘IeCKOFO KomtokBrym
HanoTexHonoruy | COOPYZ0BaHIS y! B MOJIOTUYECKUX | No7

HCCIIETIOBaHUSIX
7 O0630p mpoiiaeHHoro MaTepraia u npoBeaeHue 3aueta |KomiokBuym
10 BOIIpOcam
K 3a4eTy

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (IP0EKTOB)

Kypcossie paboTs —

HE IIPEyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneYeHH sl A CAMOCTOSATEIbLHON padoThI
00y4YaOIIUXCS M0 JTUCHUILINHE (MOIYJIIO)

[Tepedyerp ydueOHO-METOIUUECKOTO OOECIICUEHHUsT TUCIUIUIUHBI 110

HaIMCcaHuio pedepara

Kpacnosipck: COY, 2014. — 60 c.

paboThl  CTYNEHTOB, YTBEPIKICHHBIC
MUKPOOHOJIOTHH ¥ OMOTEXHOJIOTHH. MPOTOKOJ Ne
utons 2017 r

Ne Bug CPC BBITIOJTHEHUIO CAMOCTOSTEIILHOU paboThI

1 2 3
IToxroroBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KadecrBa. QOO1ue
YCTHOMY OIIpocCy, | TpeOOBaHMSI K TMOCTPOCHHIO, W3JOKEHUI0O U  OGOPMIICHHIO
KOJUIOKBUYMY, JOKYMEHTOB y4ueOHOU JesitenbHOCTH. — llepemsmanume. —

Meronuueckrue yKa3aHUs MO OPraHU3alMU CaMOCTOSITEIbHOU
kadenpoit

TE€HETUKH,
21 « 26 »

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaroUIMXCs U3
YyHhCclla WHBAJUAOB U JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSAMH 3710poBbi (OB3)moryr
IPEIOCTAaBIATECSA B (opMax, aJalNTUPOBAHHBIX K OTPAaHHUYCHHSIM HMX 30POBbS U BOCIPHUSATHA

nHpopmanuu:

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOU popMe YBETUICHHBIM MIPUPTOM,
— B popMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina,




— B Ie4aTHo (hopme Ha s3bike bpaits.

JIiist T ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B IIeYaTHOM (opme,

— B (hopmMe 2NIEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina,

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

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu peanuzanmm ydeOHOH pabOTHI MO OCBOEHHIO Kypca "buodmusmka" mcmonb3yroTcs
COBpPEMEHHbIE 00pa30BaTEIbHBIC TEXHOIOTHH:
* UHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH;
® TIPOCKTHBIE METOJbI O0OyUCHHS;
® JICCIIEAOBATCIIBCKUC METOAbI B O6y‘-IeHI/II/I;
e mpobiemMHOE 0OyueHHe

Jns uip ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEYCMOTPEHA OpPraHU3aIus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

4. OneHo4YHbIe CpeACcTBA VI TEKYILIEero KOHTPOJIsl YCIIeBaeMOCTH M IPOMEKYTOYHOM
aTTecTaluu.

4.1®DoHI OLIEHOYHBIX CPEACTB AJIs IPOBEACHUS TEKyLIero KOHTPOJIS.

Texymuit KOHTPOJIb YCIIEBAEMOCTH MPOBOIUTCS (PPOHTAIBHO HAa Ka)KIOM 3aHITUU IS
OTIpe/ieNIeHUs] TEOPETUYECKOW MOATOTOBKU K MPAKTUYECKUM paboTaM B BHJE YCTHOTO OIPOCa,
KOTOpBI OLIEHUBAeTCsl MO MATHOAUIbHON IIKajle, a TakkKe C I[OMOIIbI0 JIOKIalI0B U
KOJUIOKBUYMOB.

IlepeyeHb BOPOCOB /1711 YCTHOTO KOHTPOJISI 3HAHUH CTY/1€HTOB:

Temal: BBenenne B Ouodpusznky
1. INonstue 6nopusuku (b®). Brnan paznuuneix Hayk B b®. [Ipumenenne b® Ha pa3nudHbIx
YPOBHSIX OpPTaHU3alMU KUBOW MaTEpPHUH.
2. Ctpyktypa coBpeMenHoit b®. Mcropus pazputus b®. N3BecTHbIe yuéHble-O0M0pHU3UKHU (B T.HU.
poccuiickue).
3. buoHuKa - MoHATHE, TPUMEPHI, (HU3UIESCKHUE MTOIXOIBI.

Tema 2: TepmoanHaMuKka OHOJIOTHYECKHX CHCTEM
4. TIlousarue Ttepmonunamuku (T][[), 3aKOHBI TEPMOJMHAMHKA 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.
Tepmogunamuyeckoe paBHoBecue. Heraurponusi.
7. Jlunetinas m HenuHeWHas oOmactu TepMmoamHamMuku. Teopema [Ipurokuna. CooTHOIICHUS
Omn3sarepa.
8. CBs13b SHTPONIMU M OMOJIOTHYECKON HH(OPMAITUH.
9. IlpakTryeckue NpUIOKEHNS TEPMOJIUHAMUYECKOTO MOAX0Aa B OMOJIOTHH — TETJIONPOTYKIUS
JKUBBIX CHCTEM, ITpaBwiia beprmana, AseHa.

Tema 3: ®oT00MOIOTHYECKHE TPOLIECCHI



10. DnexkrpomarautHbie u3nydeHus (OMMUM), Ouonormyeckue 3PGEKThl Pa3IUUHBIX YacTEH

cnektpa OMMU.

11. Tlomsarue  ¢otobmonoruu, ob6nacte  ¢orodbmonorndeckux  sBiaeHuit.  Craguu

¢doToOnoIOorHUecKoro mporecca.

12.  Knaccupukamuss W KpaTkas  XapakTepUCTHKA  (OTOOMOJOTHMYECKUX  SIBICHHIA.

OYHKIMOHATHHO-(U3HOIOTHYECKUE U IECTPYKTUBHO-MOIUDULIUpYIoue (OTOPEAKITUH.

13. ®usnueckas npupoaa ceera. KopnyckynsapHO-BOJHOBOM Jyalu3M cBeTa B OMOJIOIMYECKHX

peakuusx. bruonorndecku BaKHbIE THUIIBI MOJIEKYISPHBIX OpOUTANIEH U 3IEKTPOHHBIX COCTOSHUH.

14. DnexTpoHHbIE Tepexo/sl B Onomosnekynax. Cxema S610HCKOTO.

15. JlromuHecuennust 6uocucreM — (hu3MYeckass OCHOBA, THITHI JTIOMHUHECIICHIINH, KBAaHTOBBIN

BBIXOJI, 3aK0H CTOKCa.

16. ITpupoaabie 1 UCKyCcCTBEHHBIE (PIyopOodhOpHI.

17. T'enno3aBucumbie Onoput™bl, padboTel UmkeBckoro. UccnenoBanus Kupnuan.

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

19. IlpakTuyeckoe nmpuMeHeHHEe — GOTOMETPHs, POTOIIECKTPOKOJIOPUMETP, CIEKTPOPHOTOMETP.
Tema 4: buodHepreruka

20. IlonsTne OWOPHEPreTHKM W €€ MECTO B CHCTeME OHOJIOTMYecKuX Hayk. lLleHTpanpHas

npoOseMa OMOIHEPTETHKHY.

21. Ponp 6uonornyeckux MeMOpaH B OnosHepreTnueckux npomeccax. Kimaccudukamnus memopan

C TOYKH 3peHUs] OMO3HEPIeTUKH.

22. O0muye TpUHITUIBI TpaHCPOpMalUK YHEPTUH B OnoMeMOpaHaX. "DHEepPreTUUecKre BaltOThl

JKUBOU KJIETKH.

23. XemuoocMoTHuecKas runoreza Murtdesuia. OCHOBHBIE TUTIOTE3bI 00pa30BaHUS MAKPOIPTOB.

24. IlpyHUMIIBI CTPOCHUS M (PYHKIIMOHUPOBAHMS AIEKTPOH-TpaHCcopTHHIX nener (DTLI).

25. AT®-cuHTeTa3a - MPUHLHUIIBI CTPOCHUS B CBSA3H C BhINoNHsAeMol ¢pyHkuueit. Cesasp ¢ DTLI.

26. buoduznueckne ocHoBbl PyHKIIMOHUPOBaHUE ATd-cuHTETA3HI.

27. Ocobennoctu MoJieKybl AT® kak yHHBEPCATBLHOIO MaKpO3PIUYECKOTO COSTUHEHHUSL.

28. IlpakTrueckre NpUiI0KeHUsI OMOIHEPTETUKN — OMOTOIUIMBHBIE 3JIEMEHTHI, ONOCEHCOPBI.
Tema 5: MoJaekyasipHasi 0uopusnka

29. TlonsTHe, UCTOPUS CTAHOBJICHHSI MOJICKYJIAPHON OMOMU3HUKHU, CBSA3b C APYTUMHU pasleiaMu

Ouonorumu.

30. IlpuHIMMBI CTPYKTYPHOW OpraHu3aIiii OWOMOJMMEpPOB. YPOBHU OpraHU3alMH. ATOMHAas

CTPYKTYypa, KoHpOopMaIus, KOHPHUTypaIus.

31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJIMHA CBsI3€H, MX moyspusamnus, 3(QeKTuBHBIC

aTOMHBIE paAnyChl. BogopoHbie CBS3M — UX POIb B POPMUPOBAHUE MAKPOMOJICKYII.

32. Buasl B3auMozeicTBUl B OmomakpomoJiekyiax. BaH-nep-BaanbcoBbl (OpreHTAIMOHHBIE,

WHAYKIIMOHHBIC, JUCIIEPCHOHHBIC) B3aUMOICHCTBHS. DIIEKTPOCTATUICCKUE B3aUMO/ICHCTBUS.

33. O0BEMHBIE B3aUMOJCHCTBUS B MakpoMmoJjekyiax. [lorsTue rnoOynsl u Oenka, yCIOBUS HX

CYILIECTBOBAHMSI.

34. Ponp ruapodoOHBIX B3aMMOJECHCTBHN B (OPMHPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYPHI

oenkoB. Teopus Dumepa.

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

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

37. IlpakThueckoe TPUMEHEHHE — MOJICIUPOBAHNE OCJIKOBBIX CTPYKTYp C IOMOIIBIO

pacripeieIeHHbIX BBIYUCJICHUH, cucTtema Fold.it

Tema 6. buopusuxka memoOpan

38. IIpunuuns! crpoeHus: OnomeMOpaH, MeMOpaHHbIe OeNku U Tunuabl. OyHKIUN OnoMeMOpaH.

39. CraHOBIICHHE  TPEICTaBIEHWH O  CTPYKType  OmomemOpaH, COBpPEMEHHas

KUJAKOKPUCTATIINYECKAST MOJIEIb.

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



41. MopnenbHbIe JTUMHUIHBIE MEMOpaHBbI — THIIBI, CTPOCHUE, CIIOCOOBI IMOTY4eHUs, UCIIOIb30BAHNUE.
42. ®a30BbIc MMEpexonbl B JUMUIHBIX OMoMeMmOpaHax. buonorndeckoe 3Hauenue. [loHsiTHe U
CBOMCTBA KUJKHUX KPUCTAJUIOB.
43. Knmaccudukarus TpaHCIIOPTHBIX MpoiieccoB B OnomeMmoOpanax. [Ipumepsi.
44. TTaccuBHblit Tpancnopt. Tunsl auddy3un, MemOpaHHbIE MOPHI.
45. Ocmoc u ¢punpsTpanus. YpasHenus @uka, Teopenna, Hepucra-Ilnanka.
46. AKTUBHBII TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPBI.
47. IlpakTrueckoe MpUMEHEHUE — CTPOSHUE, PUHIIUIIBI (PYHKITMOHUPOBAHUS HATPUN-KAJIUEBOTO,
KaJIbLIUEBOT0 HACOCOB. POJIb B KJIETKE U OpraHU3ME.
Tema 7: HanoTexHoJ10rHH
48. TlonsTue(s1) HAHOTEXHOJOTHH, KIacCU(pUKAIUSA OTpaciiell HAHOTEXHOJIOTUH, OMOJIOTHYECKHUE
HaIlpaBJICHUSI.
49. JJHK kak wmarepuan s HaHO-MaHUNynupoBaHus. I'padeHn, dymnepeH, yriepoaHsle
HAHOTPYOKHU — MOHSATUE, IPUMEHEHHE.
50. TIpubopsl HAHOTEXHOJOTHYECKMX HCCICIOBAHMA — AaTOMHO-CHJIOBOH MHKPOCKOII,
AJICKTPOHHBIA MHUKPOCKOM, Ja3epHblid muHIEeT, AMP / DIIP-cnekTpocokonuss — MPUHITUTT
JeCTBUS, BOSMOXKHOCTU sl OMOJIOTHH.

Kpurepun onenkmn:

Onenka «OTIUYHO» / «3auTeHo». OTBEThl Ha MOCTaBJICHHBIE BOIMPOCHI U3JAraloTCs JIOTUYHO,
[OCJIEIOBATEIbHO W HE TPeOYIOT JOMOJHUTENbHBIX TNoscHeHUH. [lomHO packpbIBaroTCs
MPUYMNHHO-CJIE/ICTBEHHBIE CBSI3U MEXAY SBICHUSMHU U COOBITUSMH. [lenaioTcsi 000CHOBaHHBIE
BbIBOIBI. COOJTIOJAIOTCS. HOPMBI JINTEPATYPHOU peun

Onenka «xopouio» / «3aureHo». OTBeThl Ha IIOCTAaBJIEHHBIE BOMPOCHl H3J1araroTcs
CUCTEMATU3UPOBAHO M IIOCIENOBAaTENbHO. Marepuan wu3naraercsi YBEPEHHO. PacKpbITh
MPUYNHHO-CJIEICTBEHHBIE CBSA3M MEXAY SBICHUAMU U COOBITUSMU. JleMOHCTpHUpyeTcs yMeHue
AHAJIM3UPOBATh MAaTE€pHaJl, OJHAKO HE BCE BHIBOJIBI HOCAT ApIyMEHTHUPOBAHHBIN U 10Ka3aTEIbHBIN
xapakrep. CoOr01at0TCsl HOPMBI JINTEPATyPHOH PEUH.

O1eHKa «ylOBJIETBOPUTEIIBHOY / «3aUuTEHOY». JIOMYCKAIOTCsl HapyIIEHUs B MOCIIEI0BATEIbHOCTH
U3JI0KEeHUs. HermonmHo pacKpbhIBalOTCS NPUYMHHO-CIEACTBEHHBIE CBS3HM MEXAY SIBICHUSMU H
COOBITUSMH. J|EeMOHCTPUPYIOTCSI TOBEPXHOCTHBIE 3HAHMUA BOIPOCA, C TPYIOM pEIIAIOTCA
KOHKpeTHbIE 3anauu. MMmerorcs 3aTpynHeHHs ¢ BbIBOJaMHU. JlomyckaroTcs HAapyIIEHUS HOPM
JIUTEPATYpPHOU peyH.

OneHka «HEyTOBIETBOPUTEILHOY» / «HE 3auyTeHO». MaTepuan u3jaraercsi HemocjaeA0BaTelbHO,
cOMBYMBO, HE MPE/ICTABIISET ONPEACICHHON CUCTEMBbI 3HAaHUH 10 JucuuIuinHe. He packpeiBaroTces
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]Y SBICHUSIMH U cOObITHsAMH. He mpoBoauTcs aHamus.
BoiBozibI 0TCYTCTBYIOT. OTBETHI Ha AONOJHUTENBHBIE BOIIPOCH! OTCYTCTBYIOT. FIMEIOTCSI 3aMETHBIE
HapyILIEHUs HOPM JINTEPAaTypPHOU PEUH.

Bomnpocskl K KOJIJIOKBUYyMaM

Konnoksuym 1: Beenenne B 0uodpusznky

[Tonsatue Ouodusuku (bD). Bxman pazmuunsix Hayk B B®. Ilpumenenune bD
Ha pa3/IM4YHbIX YPOBHAX OpraHMu3anuu xkuBol matepuu. CtpykTypa coBpemeHHoN b®. Mctopus
pa3Butusi b®. M3BectHble yuéHble-OMOpu3MKkH (B T.4. poccuiickue). bBuoHnka - mnonsTue,
npUMepbI, (PU3NIECKHE TOIXO/bI.

KouoxkBuym 2: TepMoauHamuka 0H0JOTHYECKHUX CHCTEM

[Tonsitue tepmoaunamuku (TJ]), 3aKOHBI TEPMOAMHAMHKHA M HUX HIPUIOKUMOCTH K
OMOJIOTUYECKUM CHCTeMaM. [epMOJUHAMHYECKHE CHCTEMbI, THIBl SHEPrud U paboThl B
ouocucremax. OCOOCHHOCTH peaju3ali 2-r0 Hadaja TEPMOJIWHAMHKHA B OHMOJOTHYECKHX
cucreMax. TepmogmHamuyeckoe paBHoBecue. Herantponus. JluneitHas u HenuHelHas o6iacTu
tepmoarHamMuku. Teopema Ilpuroxkuna. CootHomenuss Ownzarepa. CBsI3b SHTPONUM U



ounonoruueckorr mHpopmarmu. [IpakTnyeckue NPUIIOKEHHUS] TEPMOIMHAMHUYECKOTO IMOAXOAa B
OMOJIOTUN — TETUTONPOIYKIIUS KUBBIX CHCTEM, IipaBuia beprmana, AieHa.

Konnoksuym 3: @oTo0uo0rnuecKkne Npouecchbl

OnexkrpoMaruutHele uznydeHus (OMMU), 6uonorndyeckue 3¢p¢GeKTsl pa3IUyHBIX yYacTel
cnektpa OMMU. I[lonsitue ¢oroduonoruu, obnacte (oToOuomorndeckux sBiaeHuit. Craauu
¢$oToOMOTOTHYECKOT0 nporecca. Kiaccuduxarms u KpaTKas XapaKTepUCTUKA
¢oroOuonornueckux  ABNeHUH. DYHKUMOHATBHO-(PU3HOIOTUYECKHE U JECTPYKTUBHO-
monudummpyromue Qoropeakuuu. Ousudeckas mnpupona ceera. KopmycKynsipHO-BOTHOBOU
Iyaqu3M CBeTa B OHMOJOTMYECKHX PEAKIMAX. BUOIOTHYecKn Ba)KHbIE THUIBI MOJICKYISIPHBIX
opOuTaneil M SJIEKTPOHHBIX COCTOSHHM. DJIEKTPOHHBIE Tepexoabl B Omomonekynax. Cxema
Sl6nonckoro. JlromuHecueHuuss OuocucteM — (U3NYECKas OCHOBA, THUIIBI JIOMHHECHEHIINH,
KBaHTOBBIM  BbIXON, 3akoH Crokca. IlpupomHeie W  HCKycCTBEHHBIE  (IyopodOpBHI.
I'enno3aBucrumbie OMOPUTMBHI, paboTsl UnxeBcKoro. Uccnenosanus
Kupnuan. doromerpuueckue MetTo sl aHanu3a. [Ipumennumocts 3akona byrepa-Jlam6epra-bapa.
[IpakTrueckoe npuMeHenne — Goromerpusi, criekrpodoromeTp, 3akoH byrepa-Jlambepra-bapa.

KoasnoxkBuym 4: buosnepreruka
[TonsiTe OMOPHEPTETHKU M €€ MECTO B CHCTeMe OMoJIoTHUeckuX Hayk. [leHTpanbHas nmpobiema
OouosHepreTuku. Ponp  Omosiormdeckux  MeMOpaH B~ OHMOIPHEPreTHYECKHUX  IMPOIECcCax.
Knaccudukanms MeMOpan ¢ TOUYku 3peHust OnosHepreTuxku. OOIIMe TPUHIMIEI TpaHCHopMauu
SHepruu B OnoMeMOpaHaX. "DHEpPreTHUecKue BaTIOTHI JKUBOM KIIETKH. XEMHOOCMOTHYECKAS
runore3a Mutdemia. OCHOBHbIE THIIOTE3bl 00pa30BaHUSI MaKpo3proB. [IpUHLUIIBI CTPOEHUS U
GYHKIMOHUPOBAHUSA dSJEKTpOH-TpaHCcopTHBIX 1enerd (DTLl). AT®-cunTeTasa - NPUHIMITHI
CTpoeHusi B CBs3u C BeimosHseMon ¢yHkuued. Csa3p ¢ DTLI. buopusndyeckne OCHOBBI
¢ynkunonupoanue ATd-cunrerassl. OcoOeHHOCTH MoJekyiasl AT® kak yHUBEpCaIbHOTO
MaKpO3PrHYECKOro COeUHEeHUs. [IpakTHuecKue MpuioKeHus: OMO3HEPreTUKH — OMOTOIUIMBHBIE
3JIEMEHTBI, OOCEHCOPBI.

KoanokBuym 5: MoJiekyjasipHasi ouogusnka
[TonsiTHE, UCTOPHUS CTAHOBJICHUS MOJEKYISIPHOW OMO(MU3HWKHU, CBA3b C JIPYTUMH pa3jeliaMu
Oouosnorun. [IpUHIMIBI CTPYKTYpPHOM OpraHu3allMd OHOIOJMMEPOB. YPOBHU OpraHU3AlUU.
AToMHasi CTpyKTypa, KoH(popmanus, KOHPUTypauus. XapaKTepUCTUKUA CTPOCHHUS MOJCKYII:
JUITMHA CBSI3€H, UX Moisipu3anus, 3G pexkTUBHBIE aTOMHBIE paauychl. BogopoHbie cBsS3U — X pOJib
B (opmupoBaHHe MakpoMoJyieKyid. Bumbl B3aumMopeicTBuii B OuoMakpomonekynax. Ban-mep-
BaanbcoBbl  (OpHEHTAaLMOHHBIE, HHAYKIMOHHBIE,  JTUCIHEPCUOHHBIE)  B3aUMOJEHUCTBUA.
DnekTpocraTudeckue B3auMonaencTBus. OOBEMHBIE B3aUMOJICHCTBUS B MaKpPOMOJIEKYJax.
[TonsiTre T100YBI M O€JTKa, YCIOBUS UX CYIIECTBOBaHUs. Posib THaAp0ohOOHBIX B3aUMOICHCTBUIN B
(dbopMUPOBaHUU TPOCTPAHCTBEHHOU CTPYKTYpHI OenkoB. Teopus Oumiepa. Boga kak yHUKaIbHOE
XUMUYecKoe coenuHenne. Kitactepnas cTpyktypa Boabl. Mogens  “Oenok-mamimHa’”.
Mounekynsipabie MOTOpBI. [IpakTHdeckoe MpuMEHEHHE — MOJCIIMPOBAHUE OCITKOBBIX CTPYKTYP C
MOMOIIIBIO pacTIpeIeICHHBIX BhIYHCIICHNH, cuctema Fold.it

Konnoksuym 6. buopuszuka memopan
[Tpuntumnel cTpoeHuss GmomemOpaH, MeMOpaHHbIe Oenku W Jaunuasl. OyHKIIMU OMOMEMOpaH.
CraHOBJICHHE MIPEACTABICHUI O CTPYKType OMOMeMOpaH, COBPEMEHHAS KUAKOKPUCTATUTMYECKAS
Mozenb. JImHaMuKa MOJIeKyJl B MeMOpaHax — atepabHas quddy3us, Gaur-daon moaBUKHOCTD.
MopnenpHbIe THMHAIHBIE MEMOpPAHBI — THUIIBI, CTPOCHHE, CIIOCOOBI TOMYy4YEHUs, HCIOIh30BaHHE.
®da3oBble Mepexoibl B JIUMUAHBIX OunomemOpaHax. buonormyeckoe 3nHauenue. [lonsiTue u
CBOWCTBA KUAKUX KpUCTaLIOB. Kiaccugpukanus TpaHCIOPTHBIX MPOIECCOB B OMoMeMOpaHax.
[Tpumepsl. IlaccuBnblii Tpancniopt. Tunsr quddy3un, memOpannbie mopsl. OcMoc U GrIbTparus.
VYpasuenus ®uka, Teopenna, Hepucra-Ilnanka. AKTHUBHBIA TPaHCIOPT — POJIb B KJIETKE, TUIIBI U
npumepsl. [IpakThyeckoe MpUMEHEHUE — CTPOCHHE, NMPUHIUMBI (PYHKIMOHUPOBAHUS HATPHIi-
KaJHMEBOT0, KaJIbIIIEBOI0 HACOCOB. PoJIb B KJIE€TKE U OpraHu3Me.



Konnoksuym 7: HanorexHosnoruun
[TonsiTue(s)) HAHOTEXHOJOTHH, KJIACCU(UKAIUA OTpacie HaHOTEXHOJOTUH, OMOJOTHYECKUE
Hanpasnenus. JIHK kak wmarepman pans HaHo-maHunyiaupoBanus. ['paden, ¢ymiepen,
yIJIepOJHblE HAHOTPYOKM — TMOHATHE, npuMeHeHue. IIpubGopsl HAHOTEXHOJIOTMYECKHX
UCCJIEOBAHUM — aTOMHO-CWJIOBOM MHKPOCKOIL, DJIEKTPOHHBIM MHUKPOCKOII, JIA3E€PHBIA IHHIIET,
SIMP / DI1P-crieKTpOCOKOMHS — MPUHIIUTI JEHCTBUSI, BO3SMOKHOCTH

KpuTtepuu onieHKH KOJJIOKBHYMA:

- OIICHKA «OTJMYHO» BBICTABISETCS, €CIM CTYASHT JEMOHCTPUPYET BCECTOPOHHEE,
CUCTEeMAaTHYECKOE U ITyOOKOE 3HaHWE MaTepHalia, YMCHHE CBOOOHO BBIOHATH PAKTHUCCKHE
3a/laHusl yMEET CBOOOIHO JIOTHYECKH, apryMEHTHPOBAHHO, YETKO U C)KATO M3J1araTh OTBETHI HA
BOTIPOCHI C MCIIOIh30BAaHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOpPOIIO» BBICTABISAETCS, €CIH CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CUCTEeMAaTHUYCCKUE 3HAHHMS MaTepuajga, OTBETHl COJEPKAT HEKOTOPYI0 HETOYHOCTh HJIU HE
OTJINYAIOTCS ITOJTHOTOH M3JI0KEHUS,;

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

- OIICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABIISACTCS, €CIM CTYACHT HE IMOATOTOBHJICS, HE
OTBETHJI Ha BOMPOCHI MJIM OTBETHJI HEMPABHUIBLHO; IMOKA3all ClIa0ble 3HAHUS U JIOMYCTUI TPyObIe
OIINOKHU

OueHoYHbIE CpeacTBAa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBUIYaTbHBIX ICUXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOANMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
NPEOCTABIISCTCS JOMIOJHUTEIFHOE BPEMS /7S IOATOTOBKU OTBETA;

— IIpY TIPOBEJICHNUU IPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUYCHHS MHBAINIOB U JIHII C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS MCIOIB30BAHNE TEXHUUECKUX
CpPE/ICTB, HEOOXOMMBIX UM B CBS3U C X MHIUBHUIyaIbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
M WHBAINAOB TMPOIEIypa OLEHUBAHUS pE3yIbTaTOB OOYYEHHS 110 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHWBaHMS PE3yIbTATOB OOYYEHUS] WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 10 JTUCHUIUIMHE (MOXYJIO) TPENyCMaTpUBAET INPEIOCTABICHHUE
uHpopManuu B ¢opMax, AJANTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBBS M BOCIIPHSITHS
uHpOpMaLUu:

JUst IUI ¢ HapyIICHUSIMH 3PEHUS:

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

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

JUnist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIIBLHOTO anIapara:

— B I1e4aTHO (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

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

4.2 ®oHA OLIECHOYHBIX CPEACTB IS MPOBeIeHUs IPOMEKYTOYHOM aTTecCTALMH.

Bomnpocek! 111 MOATOTOBKH K 324€Ty



1. Ionsarue ouodmsuku (bD). Bxknaa paznuunsix Hayk B b®. [Ipumenenune b® Ha paznmuyHbIX
YPOBHSIX OpPTaHU3aIlUU KUBOW MATEPUH.

2. CtpykTypa coBpeMenHoi b®. Mcropus pazputus b®. U3BectHble yuéHbie-Onodu3nku (B T.4.
poccuiickue).

3. buoHuka - moHaTue, MpuMepbl, (PU3MIECKUE MOIXOIBI.

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

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

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

7. Jluneiinas u HenuHeiHas obnactu TepmoauHamuku. Teopema Ilpuroxuna. CooTHOIIEHUS
Omn3sarepa.

8. CBs13b SHTPONIMU M OMOJIOTHYECKON HH(OPMAITUH.

9. IlpakTryeckue NpUIOKEHNS TEPMOJIUHAMUYECKOTO MOAX0/Aa B OMOJIOTHH — TETIONPOTYKIUS
JKUBBIX CHCTEM, ITpaBwiia beprmana, AseHa.

10. DnexkrpomarautHbie u3nydeHus (OMMU), Ouonormyeckue 3PGEKThl Pa3IUUHBIX YaCTEH
criektpa OMMU.

11. Ilomsarue  ¢orobuonorun, obnacte  (orodbmomornueckux  spieHuil.  Craguu
($h0oTOOHMOIOTHYECKOTO TIpoIIecca.

12.  Knaccudukanuss ©  KpaTkas  XapakTEPUCTHKAa  (HOTOOMOJIOTUYECKUX  SBIICHUM.
OYHKIMOHATBHO-(U3UOIOTHUECKHE U IECTPYKTUBHO-MOIUpULIMpyrouue GoTOpEeaKIiy.

13. ®usuveckas npupoaa cBera. KopmycKyasspHO-BOJHOBON Tyalli3M CBETa B OMOJOTHYECKHX
peakuusx. buonorndyecku BaKHbIE THUIIBI MOJIEKYISPHBIX OpOUTANICH U 3IEKTPOHHBIX COCTOSHUH.
14. DnexTpoHHbIE Tepexo/sl B Onomosnekynax. Cxema S61m0HCKOTrO.

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

16. IIpupoaHbIe U UCKYCCTBEHHBIE PIIyOpPO(OPHL.

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

18. ®oromerpuueckue MeTo bl ananu3a. [IpumenumocTs 3akoHa byrepa-Jlambepra-bapa.

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

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

21. Ponp 6uonornyeckux MeMOpaH B OnosHepreTndeckux npomeccax. Kimaccudukamnus memopan
C TOYKH 3peHUs] OMO3HEPTEeTUKH.

22. O0uue mpUHIKITEI TpaHCcPopMaluK YHEPTUU B OnoMeMOpaHax. "DHepreTHIecKue BaltOThI
JKUBOU KJIETKH.

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

25. AT®-cunTeTa3a - NPUHITUIIBEI CTPOSHUS B CBSI3U ¢ BbIosHseMon pynkiueit. Ceszb ¢ OTLI,
26. buoduznueckne ocHoBbl PyHKIIMOHUpOBaHNE ATd-cunTETAa3HI.

27. OcobernHoctr MoJeKynbl AT® Kak yHHBEPCATBHOTO MAKPOIPTHIECKOTO COSTUHCHUS.

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

29. TonsTHE, UCTOPUS CTAHOBJICHHS MOJEKYISIPHOW OMO(MU3HKH, CBS3b C APYTUMHU pa3jeliaMu
Ouonorumu.

30. IlpuHIMMBI CTPYKTYPHOW OpraHu3aIiii OWOMOJMMEpPOB. YPOBHU OpraHU3alMH. ATOMHAas
CTPYKTYypa, KoHPOopMaIusi, KOHPHUTypaIus.

31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJIMHA CBsI3eH, WX moyspusanus, 3(QexTuBHBIC
aTOMHBIE paanychl. BogopoaHblie ¢B31 — X poiib B (POpMUPOBAHIE MAKPOMOJIEKYJI.



32. Bunbl B3aummojeiicTBuii B Omomakpomornekynax. Ban-nep-BaanscoBsl (OpHeHTalMOHHBIE,
WHAYKIIMOHHBIE, JUCTIEPCUOHHBIE) B3aUMOJCHCTBHS. DIIEKTPOCTaTUUECKUE B3aUMOIEHCTBUS.

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

34. Ponbp ruapodoOHBIX B3aMMONEHCTBHI B (OPMHUPOBAHUU HPOCTPAHCTBEHHON CTPYKTYpPHI
6enkoB. Teopus dOurepa.

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

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

37. IlpakThyeckoe TNPUMEHEHHE — MOJACIHPOBAHUE OEIKOBBIX CTPYKTYp C TIOMOUIbIO
pacrpeicIeHHbIX BbIUncieHui, cucrema Fold.it

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

39. CraHOBIIGHHE  TPEICTaBIEHWW O  CTPYKType  OmomemOpaH, COBpPEMEHHas
KUJKOKPUCTAJUTMUECKasi MOJIETb.

40. lunaMuka MOJIeKyJ1 B MeMOpaHax — jarepaibHas 1uddy3ust, haumn-Ghomn moaBuKHOCTb.

41. MopnenbHbIe JTUMHUIHBIE MEMOpPaHBbI — THIIBI, CTPOCHUE, CIIOCOOBI IMOITY4EHUs, UCTIOJIb30BAHNUE.
42. da3zoBeie mepexoabl B JUMHUAHBIX OnoMeMmOpaHax. buonormyeckoe 3Hadenue. [loHsTre u
CBOMCTBA KUJKHUX KPUCTAILIOB.

43. Knmaccudukamus TpaHCIIOPTHBIX TpoiieccoB B OnomeMmOpanax. [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 IIPUMEPBI.

47. IlpakTrueckoe MpUMEHEHUE — CTPOSHUE, PUHIIUIIBI (PYHKITMOHUPOBAHUS HATPUN-KAJIUEBOTO,
KaJIbLIUEBOT0 HACOCOB. POJb B KIIETKE U OpraHU3ME.

48. IlonsTHe(s) HAHOTEXHOJIOTHH, KJIAaCCU(UKAITUS OTpacieii HAaHOTEXHOJIOTHH, OMOJIOTHUYECKHE
HaTPaBIICHUSL.

49. JIHK kax wmatepuwan 1l HaHO-MaHUIynupoBanus. ['paden, dymiaepeH, yriepomaHbie
HaHOTPYOKU — MOHATHUE, TPUMEHEHHE.

50. TIlpuGopsl HAHOTEXHOJOTHYECKHUX HCCICIOBAHMM — aTOMHO-CHJIOBOH MHKPOCKOIL,
AIIEKTPOHHBI MHUKpOCKON, Jda3epHbld mumHuer, SIMP / OIIP-cmekrpocokonuss — MpUHIIMII
NeICTBUS, BO3MOXHOCTH JJIs1 OMOJIOTHH.

Kputepuu onenku 3auéra:

- «GauYTCHO» BBICTABJIACTCA, CCJIU CTYACHT YCBOMJI OCHOBHYIO U 3HAKOM C ,Z[OHOJIHHTGJIBHOﬁ
JIUTEPATYpOil, PEKOMEHTIOBAHHOM MPOrpPaMMON; JIEMOHCTPUPYET BCECTOPOHHEE,
CUCTEMATHUYCCKOC U FJ'Iy60KO€ 3HAHUC NPOTpaMMHOI'0 MaTepuraia, yMCHUC CBO60,Z[HO BBITIOJIHATH
IpaKTUYECKHE 3aJaHusi, TpeOyemble OOLIEKYNbTYpHbIE U MpodecCHOHaIbHbIE KOMIIETEHLUU
c(OpMHUPOBAHBI; YMEET CBOOOJHO JIOTUYECKH, apTyMEHTHPOBAHHO, YETKO M CXKATO H3Jarathb
OTBETHI Ha BOIIPOCHI C UCIIOJIb30BAHNEM HAyYHOU TEPMHUHOJIOTHH;

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

OueHouHble CpencTBa Uil MHBAJIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXHOCTSMH
3JI0POBbSI BEIOMPAIOTCS C YIETOM UX HHIUBUIYATHHBIX IICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIAaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MPEAOCTABISACTCS TOMOJHUTEILHOE BpeMs JJIs MOATOTOBKH OTBETA HA 3a4€TE;

— IIPU NIPOBEICHUU MPOLIETYPHl OLICHUBAHUSI PE3yJIbTaTOB 00yUEHHUs MHBAIMJIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSI MPEyCMATPUBAETCS UCIIOIb30BAHNE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHIWBUIYaIbHBIMU OCOOCHHOCTSIMU;

— TIpH HEOOXOAUMOCTH JJIsi OOYJAIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 370POBbBSI
U UHBaJUAOB IIpOLEAypa OLIEHWBAHUS PpE3YNbTaTOB OOYYEHHS IO JUCIHUILUIMHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Ipouienypa oleHUBaHUsI PE3yabTATOB OOYYCHHS] MHBAJIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHHIUIMHE (MOIYIIO) TPENyCMAaTPHBACT TPEIOCTABICHHE
uHpopMmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
nHpopmanuu:

JUist L ¢ HapyLEHUsIMU 3PEHUS:

— B TIeYaTHOUW popMe YBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

JIist T ¢ HApyIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

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

— B TIeYaTHOM (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

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

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

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

2. HukwusH, A. buodusuka : koncrekt neknuii / A. Hukusia, O. JlaBeimoBa ; MUHHCTEPCTBO
oOpazoBanusi u Hayku Poccuiickoit ®enepanun, PenepanbHoe TOCYIapCTBEHHOE
010/ KETHOE 00pa30BaTEIIbHOE YUPEIKICHUE BHICIIETO MPO(eCCHOHATBLHOTO 00pa3oBaHuUs
«OpenOyprekuit rocyaapCcTBEHHBIN yHUBEpcHTET». - OpenOypr: OI'Y, 2013. - 104 c.; To
xKe [D51eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291.

Jl51s ocBOGHMS AUCUMILTMHBI HHBAIUIAMH U JUIIAMH C OTPAHUYEHHBIMUA BO3MOXKHOCTSMHU
3I0POBbSl MMEIOTCSI M3JaHHS B DJICKTPOHHOM BHJE B JJEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlaab» n «Opaiiry.

5.2 lonostHMTeILHASL JIATEPATypa:

1. Camoiinos, B.O. Menununackas 6nodusuka: yuaeonuk mis By3oB / B.O. Camoiinos. - 3-e u3a.,
uctp. u pomn. - CII6.: CnenJIur, 2013. - 604 c.: Tabn., wi. - bubnuorp. B kH. - ISBN 978-5-299-
00518-9; To xKe [DnexTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. unkensiuTeii, A.B. ®usuka 6enxoBbix Mosekyn / A.B. @unkensiuTeiin. - Mocksa; MkeBck:
W3narensctBo MHCTUTYyTa KOMIIBIOTEPHBIX HccienoBanuil, 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. KondopmanuoHHslli aHanu3 O€nKOB: Teopus M NpuiioxkeHus / A.M.
Annpuanos; nox pen. I'.B. Manaxosoii. - Munck: benopycckas Hayka, 2013. - 518 c. - ISBN 978-
985-08-1529-3; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

5. buodusuueckas skonorusi / B.A. Teepmucno, A.D. Cumopoma, JI.B. Sxosenko, B.T.
Tpodumos. - M.: U3znarensctBo 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.



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

5.3. Illepuoauyveckne U3IaHNUS:

Hepnoama 3a Kakue Mecto Cpok
Ne Ha3zBanmue HOCTh
roJbl XpaHeH | xpaHeH | PyOpukarop
n/n | N3gaHusa BBIX0/12
XpPaHUTCS us us
(B rom)
OHMOJIOTUYECKH
1 Buoduszuka 6 1959-2013 43 IIOCT. e HayKH,
3KOJIOTUS
U3HUKO-
VYcenexu b
2 12 1945-2013 3 MOCT. MaTeMaTUYECK
du3nUecKux HayK
1€ HAyKU
Bbuonornueckue GAoNOrHaECKH
3 12 1961-1992 u3 IIOCT. e HayKH,
HAyKH
3KOJIOTHS
buonorus. OHMOJIOTHYECKU
4 PedeparuBnbIii 12 1970-2013 3am PXK | mocr. e HAYKH,
*kypHan. BUHUTU 9KOJIOT U
BHOMEIHITHHCKAS (u3ixco-
5 JUn 12 2001- 3 10 et MaTeMaTUYECK
Paauo3JIEKTPOHUKA
1€ HAYKU
duzuKo-
6 buorexuonorus 6 1996-2012 3 MOCT. MaTeMaTUYECK
1€ HAyKU

6. Ilepeyenr pecypcoB  HHG(POPMANUMOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTEepHeT», HEOOXOAMMBIX JIS OCBOEHMSI TUCUUIJIMHBI (MOIYJIs).

1. www.kubsu.ru - opunmanshsii caiit Kybanckoro rocy1apcTBEHHOIO YHUBEPCUTETA;
. http://www.icb.psn.ru - UHCTUTYT OMOPHU3UKHU KIETKU
http://www.ibp.ru - Uacturyr 6nopuzuku CO PAH

http://www.kibb.knc.ru/ - Kazanckuii ”HCTUTYT OMOXUMUH U OUODHUUKU

http://www.biophys.msu.ru/ - Kadeapa 6nobuzuku MI'Y
http://biophysics.spbstu.ru/ - Kadhenpa ouodpuzuku CIIGI'TY

SN AW

7. Meroauueckue yKa3aHusi s O00y4alIIMXCH IO OCBOEHHIO JHCUHHUIJIMHBI
(Mmoxyas).
Jleknus:
Pa60Ta Ha JICKIOUU SBJIACTCA OY€Hb BAXXHBIM BHUIO0OM CTy,Z[CH‘ICCKOI\/'I ACATCIIBHOCTH IJId U3Y4YCHUA
JUCIUIUIMHBL, T.K. Ha JIEKIUH MPOUCXOAUT HE TOJBKO COOOIIEHHE HOBBIX 3HAHWUH, HO H
cucTeMaTH3anus U 000O0IIeHHEe HAKOIUIEHHBIX 3HAHUHN, (OPMHUPOBAHUE HA UX OCHOBE HJICHHBIX
B3IJISI0B, YOEXKIEHUH, MHUPOBO33PEHHUS, pa3BUTHE IO3HABATENbHBIX M MpodeccroHalIbHbBIX
UHTEpeCcOB. JICKTOp OpHEHTUPYET CTYIEHTOB B yuyeOHOM marepuaiie. Kparkue 3amvcu JeKnui
(KOHCTIEKTHPOBAHKE) TTIOMOTAET YCBOUTHh MaTepuall.
Hamnucanue KOHCIIEKTa JICKIIHI: KPaTKO, CXeMaTHYHO, TIOCIEIOBATEIEHO PUKCHPOBATH OCHOBHBIC
MOJIOKEHHUS, BBIBOABI, (POPMYIMPOBKH, OOOOIIEHMS; IMMOMEYaTh BAXKHBIE MBICIIH, BBIICIATH
KJIIOYEBbIE CJI0Ba, TePMUHBI. KOHCIIEKT JydIie nmoapas3AessaTh Ha IMyHKTHI, aparpadsl, coOaroaas
KpacHyto cTpoky. [IpuHIuMNManbHble MecTa, ompesesieHus, GopMynbl ClelyeT COMpPOBOXKIATh
3aMEUAHUSIMU: «BAXKHO», «0CO00 BAXXKHOY», «XOPOIIO 3alIOMHUTHY» W T.I. WU MOJYEPKUBATH
KpacHo# pyukoi. [lenecoobpa3Ho pazpaboTaTh COOCTBEHHYIO CUMBOJIMKY, COKPAIICHHS CJIOB, YTO
IMMO3BOJIUT CKOHUOCHTPUPOBATL BHHUMAHHUC Ha BaXXHBIX CBCIACHUIAX. HpOCHYIHI/IBaHI/Ie 1 3a1ucCh
JIEKIMU MOKHO TPOU3BOAUTH IMPH TOMOIIM COBPEMEHHBIX YCTPOMCTB (IUKTO(GOH, HOYTOYK,



http://www.ibp.ru/
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HeTOyK M T.1.). PaGoras HaJx KOHCIIEKTOM JIEKIMH, BCErAa CIEAyeT HMCIOJIb30BaTh HE TOJBKO
y4eOHHK, HO U Ty JHUTEPATypPy, KOTOPYIO TOMOJHUTEIHFHO PEKOMEHIOBAI JIEKTOP, B TOM YHCIIE
NEepUOJIMYECKUE W3JaHMA COOTBETCTBYIOIIEH HampaBieHHOCTU. [lo pe3yiabraram paboThl ¢
KOHCIIEKTOM JICKIIUU CJeqyeT 0003HAUYUTh BOMPOCHI, TEPMHHBI, MaTepHaj, KOTOPbI BBI3BIBACT
TPYIHOCTH, IIOMETUTH M IIONBITATHCA HAUTH OTBET B PEKOMEHIyeMou mureparype. Ecin
CaMOCTOSITENIbHO HE yJIaeTCsl pa300paThcsi B MaTepuaie, Heo0XoauMo chOpMyITHPOBATh BOIIPOC U
3a1aTb NOPCHOAABATCIIFO HAa KOHCYJbTAllMHU, Ha HaGOpaTOpHOM 3aHATUH, Ha O6H.[€HI/II/I B
KOHTAKTHBIC Yachl. JICKIIMOHHBIN MaTepHall sSBIseTCs 0a30BbIM, C KOTOPOTO HEOOXOAUMO HAYaTh
OCBOEHHE COOTBETCTBYIOIIETO pa3zelia WK TeMbl. [1aH MOATOTOBKH K JIEKIIUU:

. 03HAKOMUTHCS C TEMOM JIEKLIUU

. 03HAKOMUTHCS C MIPEATIOKEHHBIMHA BOIIPOCAMU
. U3YYUTh COOTBETCTBYIOIIMIA MaTepuan

. 03HAKOMUTHCS C JTUTEPATYPOH 10 TEME

JlabopaTopHbie padoThI

B mporiecce moaroToBku K 1abopaTopHON pabOTEHEOOX0AMMO 03HAKOMUTHCS ¢ pabodeit
IpOTrpaMMOM TUCHMIUIMHBL, TeMaMH M IUTaHAaMU JaO0OpaTOpPHBIX  3aHATHH, yAENss ocoboe
BHUMaHHUE LEIAM M 33JadaM, CTPYKTYpE€ M COJEpKAHUI0 IHUCLHUILUIMHBI, IPOBECTH aHAIM3
OCHOBHOU y4eOHOU JIUTEpaTyphl, TIOCIE Yero paboTaTh ¢ PeKOMEHIOBAHHOM JOMOIHUTEIHHON
autepaTypoil. IIpu ycTHOM BBICTYIJIEHUU 1O KOHTPOJIBHBIM BOIIPOCaM JIaDOpaTOPHOTO 3aHSTUS
HYXHO M3JIarath (He YMTaTh) MaTepHajl BHICTYIIEHUS cBOOO1HO. He00X01MMO KOHIIEHTPUPOBATh
CBOE BHUMaHHUE Ha TOM, YTO BBICTYILJIEHHE OOpaIlleHO K ayAUTOPUHU, a HE K IIPEroAaBareio, T.K.
3TO 3HAYMMBIA aCMeKT MNpo(ecCHOHAIbHBIX KomreTeHIHuH. Ilo okoHYaHWMM 1abopaToOpHOTrO
3aHATHUSA CIEQyeT OBTOPUTH BBIBOJBI, CKOHCTPYMPOBAHHBIE B X0J/I€ YCTHOI'O OIpOCa, MPOCIEAUB
JIOTUKY MX IIOCTPOEHHS, OTMETUB IIOJIOXKEHHUS, JIEKallhe B UX OCHOBE. [l 3TOro B TeueHue
orpoca IpYrux yyaluxcs ciellyeT JenaTh MoMeTKU. boiee Toro, B ciaydae HETOUHOCTEH U (MIIH)
HEMOHUMAaHUsl KakKoro-mubo BOIpoca MPOHACHHOTO MaTepuallia CleAyeT oOpaTuThCs K
MpEnoAaBaTeNio JUisl MOTYyYeHHs] HEeOOXOAMMON KOHCYJIbTAllMM M Pa3bSICHEHUS BO3HUKILIEH
cutryanuu. Cxema MoAroTOBKHU K JIaOOpaTOpHBIM paboTaMm:

® 03HAKOMHUTKCS C TEMOMH, LIETBIO U 3aJjauaMu pabOThI;
® pPacCMOTPETh NPEMI0KEHHBIE BOITPOCHI;

U3Y4UTb JIEKLIIMOHHBIN MaTepual, OCHOBHYIO U IOTIOJHUTENIBHYIO JINTEPATYPY;
O3HAKOMUTHCS € JIAOOPATOPHBIMU 33IaHUSMHU U XO/I0M UX BBIIIOJHEHUS;
O3HAKOMUTHCS ¢ 000PYZOBAHUEM 3aHATHUS;
BBITOJIHUTH 33/1aHUSI B COOTBETCTBUU C XOJJOM PabOTHI;
MUCEMEHHO 0()OPMUTH BBITIOTHEHHYIO Pa0oTYy;
IIOJIBECTU UTOT U CIENATh CTPYKTYPUPOBAHHBIE BBIBOIBI.

CamocrosiTesbHast padoTa

CamocrodrenbHas padoTa CTyI€HTOB JUCLIUITIIMHE OCYIIECTBIISIETCS € LENbIO YIilyOeHus,
paclIMpeHus, CUCTEMAaTU3alMM W 3aKPEIUICHUs IIOJYYEHHBIX TEOPETHYECKUX 3HAHUM,
(opMHpOBAaHUST YMEHUI HMCIIOJIB30BaTh JOKYMEHTALUIO U CHELMAIbHYIO JINTEPATypy, Pa3BUTUSA
MIO3HABATENBHBIX CMOCOOHOCTEH M aKTUBHOCTH, a TakXke (OPMHPOBAHUS CAMOCTOSTEIHLHOTO
MBILIIEHHSI, CIIOCOOHOCTEM K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpealn3alii,
pa3BUTHS MCCIENOBATENbCKUX yMeHHMH. [lepes BBIOJHEHMEM CaMOCTOSATENBHOW padOThI
HE00X0IMMO YETKO MOHUMATh IIeNIM U 33Ja4u pabOThl, CPOKH BBIMOJIHEHUS, OPUEHTUPOBOYHBIH
00BbEM, OCHOBHBIE TPEOOBAHHUS K pe3yibTaTaM padOoThl, KPUTEPUH OLIEHKU. Bo BpeMsl BBIIOJITHEHUS
CaMOCTOSITENIbHOW paboThl TpenojaBaTelb MOXET TMPOBOAMTH KOHCYJIbTauu. KOHTpOb
pe3yIabTaTOB CaMOCTOSTEIBHOM pabOThl CTYIAEHTOB MOXET OCYHIECTBIATHCS B IMHCbMEHHOH,
YCTHOM WJIM CMELIaHHOH (opme, ¢ TpeACTaBICHHEM MPOAYKTa TBOPUECKOH IesITeIbHOCTH
cTyaeHTa. B kauectBe ()opM U METOAOB KOHTPOJISI CAMOCTOSATEIBHOM PabOThl CTYAEHTOB MOTYT
ObITh HUCMOJB30BAaHBl JIAOOPATOPHBIE 3aHATUS, KOJJIOKBHYMBI, 3a4yeTbl, TECTUPOBAHHE,



CaMOOTYEThI, KOHTPOJIbHBIE PabOTHI U Ap. KpuTepusiMu OleHKH pe3ylbTaTOB CaMOCTOSATEIbHOM
paboThl CTYAEHTA SIBISIIOTCS: YPOBEHb OCBOCHMS CTYIEHTOM Y4eOHOro MmaTepuaina; yMEHHUs
CTYACHTA HMCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUSA NPHU BBIIIOJIHCHUHW WHIHWBUAYAJIbHBIX BaHaHHﬁ;
c(hOpMUPOBAHHOCTHOOIICYUECOHBIX YMEHHM; OOOCHOBAHHOCTh M UYETKOCTh HM3JIOKCHHS OTBETA;
odopmIIeHHE MaTepraia B COOTBETCTBUHU ¢ TpeOoBanusiMu. [11aH moAroToBKu:

® U3YYUTh COOTBETCTBYIONIMI JIEKIIMOHHBIA MaTepHall

® H3Y4YUTHh OCHOBHYIO JINTEPATYPY I10 TEME

® H3YYUTH JOIIOJIHUTEILHYIO JUTEPATYPY IO TEME

e 0(GOpPMUTH BBINOJHEHHYIO pPabOTy MUCHBMEHHO WJIM B BHJE IPE3CHTAUU B

3aBUCUMOCTH OT 3aJaHUus
® cJenaTh CTPYKTYPUPOBAHHBIE BBIBOIBI.

IHoaroroska Kk 3a4éry

[Tpu monaroroBke K 3a4€Ty HEOOXOIMMO OPHUEHTHPOBATHCS HA KOHCIEKTHI JEKIUH, padodyro
IporpaMMy JUCHUIUIMHBL, HOPMAaTUBHYIO, YU€OHYIO U pEKOMEHAYEMYIO JInTepaTypy. OCHOBHOE B
MOJrOTOBKE K cJjaue 3adeTa - 3TO MOBTOPEHHE BCEr0 MarepHala JAUCHUIUIMHBI, 0 KOTOPOMY
HeoO0XoauMo caaBaTh 3adeT. [Ipy MoAroToBke K clave 3adera Bech 00beM pabOThl HYXKHO
pacnpenensaTb paBHOMEPHO IO JTHSM, OTBEIEHHBIM JUIsl TIOJTOTOBKH, KOHTPOJIUPOBATH KaXbIil
JIeHb BBINIOJIHEHHE HAMEUYeHHOH paloTbl. B mepwoa moAroToBKM K 3adeTa CTYACHT BHOBb
oOparaercs K y)ke u3ydeHHoMY (IIpoiiIecHHOMY) yuyeOHOMYy MaTepuaiy. [loaroroBka BKIto4aeT B
ceOst TpH dTarna: caMoCTosITeNIbHast padoTa B TEUEHUE CEMECTPA; HEMOCPEACTBEHHAs TOATOTOBKA B
JTHU, TIPEAMICCTBYIONMINE 3a4eTy M0 TeMaM Kypca. [ ycremHol ciaun yka3aHHbIe B pabodeid
nporpamMMe (opMupyeMble KOMIIETEHIIMHM B PE3yJIbTaTe OCBOCHUS AMCLUUIUIMHBI TOJDKHBI OBbITH
MPOJEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4eTy HE0OXO0IMMO HAYMHATh C MEPBOM JIEKIIMU U IEPBOH
1abopaTopHOil paboTHI.

IoaroroBka nmpe3eHTanmii:
® 3HAKOMHTHCS C TEMOM, IIEIIBI0 1 3aJadaMH
® COCTaBHTh IJIaH MPE3EHTAIMH COTJIAaCHO OCBOEHHOMY TEOPETHUYECKOMY MaTepually
® [IPOM3BECTU NMOMCK B JICKIMOHHOM MAaTepuajie, OCHOBHOM W JOMOJHHUTEIbHON
muTepatype GaKTHIeCKOro MaTepuaa o TeMe

® [IPOM3BECTHU MMOUCK WIUTIOCTPATUBHOIO MaTepuaia B CETH "MHTEpHET"
® COCTaBHTh MPE3EHTALUIO TPU MTOMOIIM crienranuzupoBanHoro [10
® COCTaBHTb JIOKJIAJ O WUTIOCTPATUBHOMY MaTepHaly Mpe3eHTaluu
® OTpENneTUpoBaTh MPE3EHTALINIO Mepes caauen
KonnokBuymsI:

® 03HAKOMHUTHCS C TEMOM U BOIIPOCAMH KOJJIOKBUYMa

® U3Y4YUTb JCKIUOHHBIA MaTepuai

U3Y4YUTh OCHOBHYIO JINTEPATYpPy IO TEME

U3YYUTb JOTIOJHUTEIbHYIO JIUTEPATYPY 110 TEME

HanucaTbh OTBET Ha MPEAI0KEHHBIN BOIIPOC

00bEeM MUCHbMEHHOTO OTBETA OT 3 110 4 CTpaHUL, BpeMsl BHIIOJIHEHUS 10 90 MUHYT

B ocBoeHMH MUCHMIUIMHBI MHBAJIMIAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOKHOCTSIMU
30pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas ydeOHas pabora (KOHCYJbTAIMH) —
JIONIOJTHUTEIIbHOE Pa3bsICHEHNE y4eOHOT0 MaTepHaa.

WuauBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SIBIAIOTCA BaXXHBIM  (DaKTOPOM,
CIIOCOOCTBYIOIINM MHANBUAYAIH3alUU O0ydEeHHUS U YCTAaHOBJICHUIO BOCITUTATEIIFHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OOy4arollMMCs HMHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBBSL.



8. IlepeyeHb MH(POPMANUOHHBIX TEXHOJOTHI, HCNOJIb3yeMbIX MPH OCYIIECTBJIECHUH
00pa3oBaTeIbLHOIO MPoIecca MO0 JUCHUILIHHE (MOTYJIIO).

8.1 llepeuenb MH(OPMAITMOHHBIX TEXHOJIOT M.

— KoHcynbTHpOBaHUE MOCPEACTBOM 3IEKTPOHHOM MOYTHI.

— Wcnionp30BaHue EKTPOHHBIX MPE3EHTAIIMN TP MPOBEICHUN JTa0OPaTOPHBIX 3aHATHH.

8.2 Ilepeuenb HE0OXOUMOT0 MPOTPAMMHOI0 O0ecreYeHusl.

®3/2017 ot 05.12.2017

Ne Ne norosopa [lepedyeHpb MMIIEH3MOHHOTO MPOrPAMMHOTO 00eCTIeUeHUs
/11
1. | No73—-ADD/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10
2. | No73—-ADD/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Jlor. Ne344/145 ot [IpenocraBiieHME HEUCKITIOUUTENBHBIX UMYIIIECTBEHHBIX MPaB
28.06.2018 Ha MCIIOJIb30BaHUE TMPOTPAMMHOTO 00eCIIeueHUs
«AHTHUILIATUaT» Ha OJIUH TOJ
4. | Kontpakt No74-ADD/44- | beccpounas nuieH3us Ha 25 moab3oBareneid: StatSoft Statistica

Ultimate Academic for Windows 10 Russian/13 English
Cerenas Bepcus (Concurrent User)

8.3IlepeueHb MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant [lmocy,
— «l"apaHT».

9. MarepuajabHo-TexHUYeckass 0a3a, HeoOXoauMasi JJsl  OCYLIECTBJICHUS
00pa30BaTeJbLHOI0 NMPoLecca No AMCHUIIAHE (MOYJII0).
No B paGor MarepuanbHO-TeXHHYECKOe  o0ecreyeHue  AUCIUIUTHHBI

(MOJTyIsI) ¥ OCHAIICHHOCTH

Jlekunonusele 3auaTua | Aynuropun 422, 425, OCHalIEHHbIE NPE3CHTALMOHHOU
TEXHUKON (mpoexTop, JKpaH, KOMIIBIOTEP/HOYTOVK,
ayIMoCUCTeMa) U  COOTBETCTBYIOIIMM  MPOrpPaMMHBIM
obecneuenuem (110).

JlaGopaTopHbie Aymutopuss 419, 412 ocHameHHas — 1aboOpaTOpPHBIM

3aHATUSA o0opynoBaHueM 10 Kypcam OHOGU3MKH U (PHU3HOTOTUH
pacteHuii; yueOHble TabnuIbl, ipoekTop Epson, momBecHoit
9KpaH, HOYTOYK. Y4yeOHas MeOeb.

['pynmioBsie Aymutopuss 410, (kxaOwHET), OCHAIICHHBIM TMEPEHOCHBIM

(MHAMBUAYATBHBIC) MYJIBTHMEIUHHBIM ~ 000pyZOoBaHUEM  (TPOEKTOp, OKpaH,

KOHCYJIbTAIIUU HOYTOYK). YueOHast MeOenb

Texyuuit ~ KOoHTpOJb, | Ayautopuss 419, 412  ocHameHHas  1a00paTOPHBIM

MPOMEXYTOUHAS obopymoBaHueM 1O Kypcam Ouousnku u (HU3MOIOTUH

arTecTauus pacTeHuii; ydyeOHbIe TaOIUIBI; MPOeKTOp Epson, moaBecHOi
9KpaH, HOYTOyK. YueOHas meOerb.

CamMmocrogTennHas Kabuner nnsi camocrosTenbHOW padoThl 437, OCHAIICHHBINA

pabora KOMIBIOTEPHON TEXHHKOW C BO3MOXKHOCTBIO TOJKIIOYEHUS K

cet «VHTEepHET», MpOrpaMMoON HKPAHHOIO YBEIWYEHHS U
00ECIIEYeHHBIM JOCTYIIOM B 3JIEKTPOHHYIO HMH(OpMAIOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.




3an Oubmuorekn KyOI'Y ocHameHHBII  KOMITBIOTEPHOM
TEXHHUKOHN C BO3MOKHOCTBIO IMOJKIKOYEHHUS K ceTu «HTepHEeT»,
MpOrpaMMOM  SKPAaHHOTO YBEIMYCHHS M  OOCCICUYCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEpPCUTETA




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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Penenzenr

HaconoB A.W. cT. Hay4. COTpYIHUK
JlabopaTopuu reHeTUKHA U MUKPOOHOJIOTUN
OI'bBHY CKOHIICBB




