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1 Henu u 321244 U3y4YeHUs1 AUCHUILINHBI (MOIYJIs).
1.1 Ileanb ocBoOeHHUS TUCHHUILIHHBI.

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

1.2 3agauu IUMCHUILIHHEIL.

3aaun OCBOEHUS JUCIUILIMHBI — COOPMHUPOBATH Y CTYICHTOB:
CIIOCOOHOCTh MPUMEHSTh MPUHIUMBI CTPYKTYPHOW ¥ (PYHKIHMOHAIBLHON  OpraHU3aluu
OMOJIOTMYECKUX OOBEKTOB M BIIAJICHUE 3HAHWEM MEXaHM3MOB TOMEOCTATHUYECKOW pPETYIISAINH;
BJIQJICHUE OCHOBHBIMU (DU3HMOJIOTHUECKUMH METOJAAMH aHAJIM3a U OIEHKU COCTOSIHHS KUBBIX
CHCTEM

1.3 MecTo AucuumJIMHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Hucuunnuna "buodwuszuka" otHocuTcs K 0a3zoBoit wactu bioka 1 "/IucuurmimuHbl
(Momynu)" yuyeOHOroO IUIaHa, YyuTaeTcs Ha 4 Kypce B 7 ceMecTpe.

Kypc "buodpusmka" sBisercs OmHOM W3  0a30BBIX  y4EOHBIX  JTUCIUIUIAH
po¢)eCCHOHAIBHOTO ITMKJIA TIOJTOTOBKU OakayiaBpoB 1o HampasiaeHuto 06.03.01 buonorus mo
npodmisim: buoskonorusi, buoxumusi, ['enetuka, 3oonorus, MukpoOuonorusi. s ycBoeHus
Kypca CTYACHTY HEOOXOOMMO OPHEHTHUPOBAThCA B MpoOIeMax U3y4aeMbIX B IpeaMeTax
«Marematuka», «Xumus», «3oonorusn», «bortanuka», «Hemoek», «bUOXUMUS U MOJIEKYJIsSpHAs
ouonorus», «dusnonorus pacreHuit»y. HrToroBoii ¢hopMOil KOHTPOINSI 3HAHUUN SBISETCS 3aYeT.
Marepuansl JUCHUTUIMHBI HCIONB3YIOTCS CTYJICHTAMH B HAy4yHOW pabOTe TpH TOJITOTOBKE
BBIMTYCKHOM KBaTH(UKAMOHHON pabOThI, a TAK)KE B XOJ€ MOJIy4eHHUsI 3HAaHUH BO BTOPOIl CTyNEeHU
BBICIIIETO 00pa3oBaHHs (MarucTparype), KpailHe Ba)KHbI B OCYIIECTBICHHHM IPAKTHYCCKON
JeSTeNIbHOCTH OakajiaBpa OMOJIOTHH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/bTaTaMi 0CBOCHHS 00pa30BaTe/IbHOI IPOrpaMMBbl.

[TnanupyeMbIMH pe3yibTaTaMd OOy4EHHUS MO JUCLMIUIMHE, SBISIOTCS 3HAHMS, YMEHHUS,
BJIQJICHUSA W/WIM OMBIT JEATEJIbHOCTH, XapaKTepU3YIOUIME 3Tanbl/ypoBHH (OpMHUpPOBAHUS
KOMIIETEHIIMH M oOecreuyuBaoNe JOCTHKEHHE IUJIaHUPYEMBIX pEe3YyJIbTaTOB OCBOCHMS
o0pa3oBaTenbHOI NMporpaMMsl B 1ieioM. [lepeuens komnereHui, GopMUpPYyEMBbIX B pe3ybTaTe
U3y4eHHs! JTUCLUIUIMHBL, IPUBEEH B Ta0IuLe

N Nunexc | Conepxanue B pesynpraTte wu3ydeHHs Y4eOHOW JTUCHUTLIMHBI

’ KOMIIET | KOMIeTeHIH (WM e€ | 00ydarolecs JOIKHbI

e CHLUH | YaCTH) 3HATH yMeTh BJIAJIETh

1. OIIK-4 | cnocoOGHOCTBIO OcHoBbl  ctpoenus | [lons3oBats | HaBeikamu
[IPUMEHATH IPUHLUIELI | Y Ci OMEpUPOBAHUA
CTPYKTYpHOiA i | GYHKIMOHMPOBAaHH | GU3UYECKU | TEPMOJUHAMH
b yHKIHOHATBHO 1 OMOJIOTMYECKUX | M YEeCKUMHU

CHCTEeM C TOYKH | 000py/ZOBaH | KOHCTAaHTAMHU

OpTaHU3aIH 3penHs HeMm B
OMOTOrYecKHX (bu3HUECKUX Ouoornyec
00BEKTOB M | 3aKOHOB, B TOM | KUX
BJIaJICHUEM 3HaHUEM




No WNnnexc | Conepxanue B pesynprare wusydeHus y4eOHOW AWCIUILTUHBI
} KOMIIET | KoMmreTeHIn (Wwin e€ | oOydaronirecs J0KHBI
T etm 4aCTH) 3HATH yMeTh BJIAJIETh
MEXaHU3MOB qucie HCCIIEIOBaH
FOMEOCTaTUYECKOU TCPMOAMHAMUKH HAX
perymsimm;
BJIaJICHUEM
OCHOBHBIMH
(bU3HOTOTHYECKIUMH
METOAAMU aHaIu3a |
OLIEHKA  COCTOSIHHSA
KHUBBIX CUCTEM
2 OIIK-5 | cnoco6HOCTBIO [TpuHIMIBI [Tpumensts | HaBpikamu
IPHMEHATh  3HaHHE | PEANHM3ALMK busuko- OIIEPUPOBAHUS
NPHHITAIOB buznaecknx XUMHAYECKH | 0a30BBIMHU
ICTOUHOR 3aKOHOB Ha | ¢  3HaHuA | popMyIaMU B
KIIETOYHOM YpPOBHE | JUIS obmactu
Oprafisaiiu OpraHu3aIuu UHTEpIpeTa | MeMOpPaHHOTO
OrosormaecKux MaTepuu 012051 TpaHCIIOPTa,
00BEKTOB, JKCIepUMEH | (hoJTMHTA
OMO(pU3NIECKUX u TaJbHBIX OEITKOBBIX
GHOXHMUUYECKIX JaHHBIX MaKPOMOJIEKYJT
OCHOB, MEMOpaHHBIX
MIPOIIECCOB u
MOJICKYIISIPHBIX
MEXaHU3MOB
KHU3HEIEATSIIbHOCTH

2. CTpyKTYypa M coiepKaHNe JMCIUIIIHHBI.

2.1 PacnipeaesieHre TPyA0€MKOCTH AUCHHMILIMHBI 110 BHaM padoT.

OOm1ast Tpy1I0EMKOCTb AUCHUILUIMHBI COCTaBIseT 2 3a4d.ell. (72 4.), uX pacupezencHue 1mno
BUJAM pPalOT MPEACTaBICHO B TaOIHIIE

Bun yuebnoit paboTbl Bcero | Cemectpsl
(uackr)

4acoB | 7

KonrakTHas padora, B TOM 4ncie: =

AyIHMTOpHBIE 3aHATHS (BCEro) 40 40

3aHATHS IEKLIMOHHOTO THIa 12 12

3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATUS)

JlaGopaTopHbIe 3aHATHS 24 24

HNnas konTakTHas padora:

KonTpons camoctositensHol padoTsl (KCP) 4 4

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

CamocrosiTesibHast paboTa, B TOM 4ncje

Kypcosas paboma




IIpopabomxka yuebrnoeo (meopemuueckoeo) mamepuana 16 16

Buinonnenue unousudyanvHulx 3a0anutl (n0020moeka coodweHull,

. 158 | 15,8
npeseHmayuii)
KonTpounb:
[ToaroroBka K 3Kk3aMeHy
OO0mas Tpy10eMKOCTh qac. 72 72

B TOM YHCJIe KOHTaKTHas padora | 40.2 | 40.2
3a4. efl. 2 2

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Paznensl qucHMIUTUHBL, U3ydaeMbie B 7 ceMecTpe (ounas ¢hopma)

KommuecTtBo wacon
Breayauto
Ne | HaumeHoBaHue pa3aeioB YAHUTOP
P Bcero AyanTopras pabora Has pabora
JI I13 | JIP CPC
1 Tema 1. Brenenue B 6nodusuxy 8 2 2 4
2 Tema 2. Tepmoaunamuka | 12 2 4 6
OMOJIOTHYECKUX CUCTEM
3 | Tema 3. ®ortobuonoruyeckue mporeccol | 10 2 4 4
4 | Tema 4. buosHepreTruka 10 2 4 4
5) Tema 5. Mostekymnsipaas Onodusuka 12 2 4 6
5 Tema 6. buodusuka memoOpan. Tema 7. | 10 2 4 4
Hanorexnomnornu
7 O630p mpolaeHHOrOo MaTepuaia U | 5,8 0 2 3,8
MIPOBEJICHUE 3a9eTa
Wtoro nmo qucoumniuge 12 24 318

[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — nmaGopaTtopHble
3anstusa, CPC — camocrosTensHas padoTa CTyIeHTa

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHsATHSA JEKIMOHHOI0 THIIA.

Dopma
Hanveropare Conepxanue pasnena FEKYILETO
Nepasnena P P Y
KOHTPOJIS
12 3 4
1. [Tonstue 6uodusuku (b®P). Briag paznuuHbIX HayK B|YCTHBIN OIpoc
p 1 b®. IIpumenenne bBb® Ha pa3snUuYHBIX YPOBHAX
asaelt 1. OpraHu3anyu )KuBor matepun. CTpyKTypa COBpEMEHHOU
Beenenue B R
b®. Uctopuss passutus bdP. MU3BecTHblE yuEHBIE-
6uopu3uKy

6uodpusuku (B T.4. poccuiickue). buonuka - mousrue,
pUMepBbI, (PU3NYECKHE MOIXO/bI.

2. [TonsiTne TEPMOAUHAMUKHA (T, 3aKOHBI| Y CTHBIN OITPOC

Pasnen 2. TEPMOJMHAMHKY B UX MPHIIOKHUMOCTH K OMOJIOTHYECKUM
TepMmoguHamuka

cuctemMaMm. TepMOJMHAMHYECKHE CHUCTEMBI, THIIBI
OHOJIOTUYECKUX
CHCTEM sHepruu W paboTel B Owocucremax. OcoOeHHOCTH

pcannsanuun 2-ro HadYajla TEPMOAWMHAMHKN B




OMOJIOTNYECKUX cucremax. TepmonuHammuyeckoe
paBHOBecue. Hersurponus. JIuHeliHas M HenuHEHas
obmactn  TepmonuHamuku. Teopema Ilpuroxkuna.
CootHomienns  Ownzarepa. CBs3b  JHTPONIMM U
OMO0JIOrNYeCKON UHpOpMaLUK. IIpakTnueckue
IPWIOKEHU ~ TEPMOJMHAMMYECKOrO  IOAX0Ja B
OMOJIOTUU — TEIUIONPOIYKLUS KUBBIX CUCTEM, IIPaBUIIA
beprmana, Annena.

Paznen 3.
DoTOOHOJIOTUYECKHE
TIPOIECCHI

OnexrpoMarautHeie n3nydenus (OMMUN), buonornyeckue
3¢ dekThl pa3nuuHbIX yacTei criektpa DMU. Tlonstue
¢dbotobuonoruu, 061acTh GOTOOMOIOTUIECKHX SIBICHUU.
Cranun (h0oTOOHOIOTHYECKOTO
nporecca. Knaccudukaius u Kpatkas XapakTepUCTHKA
doroOuonorndeckux  sBieHUH.  DYHKIMOHAIBHO-
(U3NOJIOTHYECKUE U JACCTPYKTHBHO-MOIU(PHUIIHPYIOLITHIE
(doTopeakium. Ousnueckas npupoaa CBeTa.
KopnyckyisipHO-BOJIHOBOM IyaJn3M CBETa B
OMOJIOTMYECKHX PeaKLusiX. buomornuecku BayKHbIE TUTIBI
MOJICKYJISIPHBIX opoOuranei u DJIEKTPOHHBIX
COCTOSIHUI. DIEKTPOHHBIE MEPEX0/Ibl B OMOMOJIEKYIax.
Cxema Sl6noHckoro. JIFOMHUHECIICHIIUSI OMOCHCTEM —
(bu3nveckas OCHOBA, THITbI JIIOMUHECIICHIINHY, KBAHTOBBIN
BbIX0JI, 3aK0H Crokca. IIpuponHbIe U HCKYCCTBEHHBIC
bayopodopsl. ['enmno3aBucUMBbIE OHOPHUTMEI, PAOOTHI
mxesckoro. UcciaenoBanus

Kupnuan.  @otomerpuueckue  METOAbI  aHAIM3a.
IIpumenumMocCTh 3aKOHa byrepa-Jlam6epra-bapa.
[IpakTHueckoe MIPUMEHEHUE — dboromeTpus,

cnektpodoTomeTp, 3akoH byrepa-JlambGepra-bapa.

YceTHBIN onpoc

Paznen 4.
buosHepreruka

[lonsiTue OWOdHEpreTMKM U €€ MEeCTO B CHCTEME
omomornuecknx  Hayk. LleHTpanmpHas  mpoOiema
OouosHepreTuku. Ponp Ouonornueckux MeMOpaH B
OuosHepreTueckux  mpoueccax.  Kiaccuduxanus
MeMOpaH ¢ TOYKHM 3peHust Ouosnepretuku. OOuue
NPUHIUIBI TpaHC(HOPMALIUU SHEPTHH B OMOMeMOpaHax.
"DHepreTuyecKkue BaJIIOTHI” YKUBOM KIJIETKH.
XemuoocMotuueckass runore3a Mutdemna. OCHOBHbIE
TUIoTe3bl  00pa3oBaHUs  Makpo3proB.  [IpuHIUMBI
CTPOECHUS U (GyHKIIMOHUPOBAHUS 3JIEKTPOH-
TpaHcnopTHbIX 1eneit (DTL). AT®-cuHreTaza -
NPUHLMIIBI  CTPOEHUS B CBSI3M C  BBINOJHIEMON
¢ynkuueit. Cesa3p ¢ OTL. buodusnueckue OCHOBBI
¢yukuonupoBanne ATd-cunrterazpl. OcobeHHOCTH

MOJIEKYJIbI ATO Kak YHUBEPCAIBHOTO
MaKpO3PIHYECKOT0 COEIMHEHMUSI. [IpakTrnueckue
NPUIIOKEHHUS ~ OMOdPHEPreTMKH  —  OMOTOIUIMBHBIE

9JIEMEHTHI, OMOCEHCOPBI.

YcTHBII onpoc

‘(Pazmen 5.

[lonsiTe, WCTOpPUS  CTAHOBIEHUS  MOJIEKYJISIPHOM
OMO(GU3NKHU, CBSI3b C JPYTUMU pa3jeiamMu OWOJIOTHH.

YeTHBIN onpoc




MonekynspHas
onodusmka

[IpuHIUIIBI CTPYKTYPHOUW OpraHU3aluyd OMOTOJIUMEPOB.
YpoBHU OpraHu3aIu. ATtoMHas CTPYKTYpa,
KoH(popManus, KOH(UTyparus. XapakTepuCTUKH
CTPOCHHUSI MOJIEKYJI: JUIMHA CBSI3ed, MX MOJIApU3alus,
3¢ dexTHBHBIE aTOMHBIE paauychl. Bomopoanbie cBs3u —
UX poilb B (opMupoBaHHME MaKpOMOJICKYI. Buisl
B3aUMOJCHCTBUI B OWOMakpomosiekynax. Ban-aep-
BaanbcoBbl (opueHTaIMOHHBIC, UHYKIIMOHHBIE,
JUCTIEPCUOHHBIE) B3aMMO/ICIICTBUSI.
DnekTpocTaTudyeckue  B3ammojeidcTBus.  OOBEMHBIC
B3aUMO/ICHCTBUS B MakpoModiekynax. [lonstue rinodyms
u Oenka, YyCIOBHS HMX CyllecTBoBaHus. Poib
ruapodoOHBIX  B3aUMOACHCTBUN B  (HOpMUPOBAHUH
MPOCTPAHCTBEHHON  CTPYKTYphl ~ OenkoB.  Teopus
Oumepa. Boma kak  yHUKalbHOE  XHUMHYECKOE
coenunenue. Kiacrepnas crpykTypa Boabsl. Mojenb
“OeNoKk-MaIHa”. MonekynspHbie MOTOPBI.
[IpakTueckoe  mpUMEHEHHWE —  MOJCIIMPOBAHUE
OCJIKOBBIX CTPYKTYp C TIOMOIIBIO pacrpeaesieHHbIX
BBIYKCIIEHMH, cucTema Fold.it

Pa3nen 6.
buodwusnka memOpan

[TpuHIuMIBE cCTpOSHUS OMOMEMOpaH, MEMOpaHHBIE OCIIKU
n sunuasl. @Dysknum  OuomemOpan. CraHOBIEHHE
IIPEJCTABICHUN O CTPYKType OMoMeMOpaH, COBpeMEeHHast
KHUJAKOKpUCTaIInYecKast MoJenb. JIMHaMuKa MOJIEKYJ B
MeMOpaHax — JaTtepanbHas auddysus, Quumn-draon
MOJIBUKHOCTb.  MOJIENbHbBIE JIMIUAHBIE MEMOpaHbl —
THUIIBI, CTPOCHHE, CIIOCOOBI MOJIyUEHHs], UCII0Ib30BaHUE.
da3zoBble  TepexoAbl B JIMIMUAHBIXOHMOMEMOpaHax.
buonoruueckoe 3HaueHue. [TonsaTue u cBONCTBA XKUIKUX
KpHUCTAJIJIOB. Knaccudukanus  TpaHCHOPTHBIX
nporeccoB B OuomemOpanax. ITpumepsl. ITaccuBHblit
tpaHcnopt. Tumnbl nupdysun, memOpaHHBIE MOPBI.
Ocmoc u ¢unbtpauus. YpaHenus @Puka, Teopenna,
Hepucra-Ilnanka. AKTUBHBIH TpaHCHOPT — poOJib B
KJIETKE, TUIIBI U TpuMepbl. [IpakTHuueckoe npuMeHeHue —
CTpO€HHUE, TPHUHLUUIBI (YHKIMOHUPOBAHUS HATpHUil-
KaJIMeBOT0, KaJbLIMEBOTO HAcocoB. Poib B KieTke U
OpraHu3Me.

YcTHbli onpoc

7.|Pazmen 7.
Hanorexnonoruun

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.
CeMuHapckue 3aHATUS TI0 yUeOHOMY IJIaHY HE IPETyCMOTPEHbI

2.3.3 JlaGopaTopHble 3aHATHSI.

. dopma
HanumenoBanue TemaTunka 1a60paTOPHBIX 3aHATUH
No TEKYIIETOo
pazena
KOHTPOJISI
1 |2 3 4

B OMousuky

1|Pasnen 1. BBenenue

OMOJIOrHYECKUX HCCIICTOBAHUI.

3anamue 1. ®uznueckue NPUHIMUNBI B npubopax it Koinoksuym

Nel




2 |Pa3nen 2.|3ansmue 2. TepMOAMHAMHYECKHUE pACUEThl HEKOTOPHIX |KOJIOKBUYM
TepmoauHamuka napaMeTpoB OMOJIOTMYECKUX CHCTEM Ne2
OHOJIOTHYECKHUX
CUCTEM

3|Paznmen 3.|3anamue 3. @oTomeTpus, MpakTHYECKUE MNpuiioxkeHus | KomiokBuym
®orobuonornyeckue(zakona byrepa-Jlambepra-bapa. Ne3
MIPOLIECCHI

4 Paszen 4 |3anamue 4. MopenupoBanue npouecco|KomokBuym
BrodHepretika OHMOAJIEKTPOTreHe3a B MUKPOOHBIX TOIUTMBHBIX 3JeMeHTax | N4

5 |Paznen 5.|3auamue 5. Hekotopsie 3akoHomepHOCTH (onaunraKommokBuym
MonekynsipHas O0enkoB. MojenupoBaHue Ha MpuMepe MporpaMmsbl|Nes
onodusnka Fold.it

6 Pasnen 6 3ansamue 6. buonexkrpoxumuueckue mnpouecchl  ¢|KomokBuym
Buodusmka l;pI/IHMGHeHI/IeM MIPOTOHCEIEKTUBHBIX MEMOpaH. 3ansamue|Ne6.
g, sz 7. IPETISE08 I s Kooy
Hanorexnosoruu =

HCCIIeTOBAaHUSIX
7 O0630p npoieHHOr0 MaTepuaia u mposeaeHue 3auera |KosmokBuym
0 BOIIpOcam
K 3a4eTy

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)

Kypcosblie paboTb! —

HC IIPEAYCMOTPCHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4YarIUXCs M0 JUCHUILIMHE (MOYJIIO)

HepequL y‘le6H0'MeTOHH‘{eCKOFO obecreueHus JAUCIHHUITIIIMHBI 110

Harnucanuio pedepara

Kpacnosipck: COY, 2014. — 60 c.

paboThl  CTYNEHTOB, YTBEP)KJICHHBIE
MUKpPOOUOIOTHH U OMOTEXHOJOTHH. MPOTOKON No
uronsd 2017 T

Ne  Bug CPC BBITMIOJTHEHUIO CAMOCTOSATEIbHONU padoThI

1 ]2 3
IToaroroska kK | CTO 4.2-07-2012 Cucrema MeHepKMeHTa kKayecrtBa. OOmme
YCTHOMY OIpoCy, | TpebOBaHUsI K IOCTPOCHMIO, H3JIOKEHUI0 U  O(POPMIICHHUIO
KOJUIOKBUYMY, JOKYMEHTOB y4yeOHOU pnesitenbHOCTH. — llepemsnmanume. —

Mertoanueckre yKazaHus O OpraHU3alMyd CaMOCTOATENbHOM
kadenpoit

TEHETHKH,
21 « 26 »

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadoThl 00ydaroImuXxcs U3
qycila WHBAIMIOB M JIML C OrPaHWYEHHBIMH BO3MOXHOCTAMHU 310poBbs  (OB3)Moryt
NpeaoCTaBIATECA B q)opMax, aIallTUPOBAHHBIX K OrpaHUYCHUAM HUX 3J0POBbS U BOCHPUATHUA

uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayauodaiina,




— B re4atHoi (opme Ha s3bike bpaits.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJOTHH.

[Ipu peanuzanmm ydeOHOM pabOTHI MO OCBOEHHIO Kypca "buoduszmka" HCIoab3yroTcs
COBpPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH:
¢ UH()OPMALMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH;
® TIPOCKTHBIE METOIbI O0YUCHUS;
®  CCJEI0BATENIbCKUE METO/IbI B O0yUEHUU;
e npoOiemMHOe o0yueHue

HJ’IH Jiu € OrpaHUYCHHBIMH BO3MOKHOCTSAMHU 300POBBA NPCAYCMOTPEHA OpraHU3allusa
KOHCYJIBTaIlI/IfI C UCIIOJIb30BaAHHEM BHCKTpOHHOfI ITIOYThI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.

4.1®DoH/ OLIEHOYHBIX CPEACTB AJIsl IPOBeAeHUs] TEKYIero KOHTPOJIs.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPPOHTAIBHO HA KAXKAOM 3aHIATUU JUIS
OIpe/IeNIEHUs] TEOPETUYECKON MOJATOTOBKU K MPAKTUYECKUM padboTaM B BUJE YCTHOI'O OIIpOCa,
KOTOPbII OLleHMBAaeTCsl MO NATHOAIBHOM IIKajge, a TakXe C [OMOIIBI0 JOKJIAJA0B U
KOJJIOKBUYMOB.

Ilepeyennb BONPOCOB /111 YCTHOTO KOHTPOJISA 3HAHUM CTYICHTOB:

Temal: BBenenune B 0uopusznky
1. Ionsitue 6uodusuku (bP). Bxnan paznuunbix Hayk B b®. [Ipumenenne b® Ha paznnuHbIx
YPOBHSIX OpraHU3alliy KUBOW MaTEPUU.
2. Ctpyktypa coBpeMmenHoi b®. Mcropus pazsurus bd. U3BectHble yuéHble-0M0oPpu3uKu (B T.4.
poccuiickue).
3. buoHuka - moHsiTHE, MPUMEPHI, (PU3HUECKUE TOIXOIBI.

Tema 2: TepmoanHaMuka 0HOJIOTHYECKHX CHCTEM
4. Tlonsatue tepmonuHamuku (TJl), 3aKOHBI TEPMOJMHAMMKM M MX MPHIOKUMOCTh K
OMOJIOTHYECKUM CHCTEMAM.
5. TepmoaMHaMUYECKUE CUCTEMBI, TUIIBI SHEPTUHU U pabOThI B OMOCHCTEMAX.
6. OcoOeHHOCTH peanu3alMd 2-TO Hayaja TEPMOJMHAMHKM B OHOJOIMUECKHX CHCTEMaXx.
TepMmoanHamuueckoe paBHoBecue. Heranrpomnus.
7. JluneiiHasg u HenuHeWHas obnactu TepmoauHamuku. Teopema Ilpuroxuna. CooTHOIIEHUS
Omnzarepa.
8. CBs13b PHTpONHH U OMOJIOTHYECKON HHPOPMAITUH.
9. [IpakTHyeckue MPUIOKEHHUS TEPMOAMHAMUYECKOTO MOAX0/1a B OMOIOTUN — TETUIONPOYKIIUS
JKUBBIX CUCTEM, ITpaBwia beprmana, Annena.

Tema 3: @oT0oOHOIOrHYECKHE MPOLIECCHI



10. DnexktpomarHutHbeie u3nydeHus (OMMU), Oumomormueckue >H(PEKTH PA3TUIHBIX YaCTEH

cnektpa OMMU.

11. Ilomstme  ¢oroOuonmoruu, obmacth  (oTodbmonornyeckux  spneHuid.  Cranuu

¢doToOnoIOrHUecKOro mporecca.

12.  Kiaccudukanus ©  KpaTkas  XapakTepucTuka  (OTOOMONIOTHYECKHX  SBICHHU.

OYHKIMOHATHHO-(DU3HOIOTHYECKUE U IECTPYKTUBHO-MO U DULIUPYIONHE (POTOPEAKITHH.

13. ®usnyeckas mpupoaa ceera. KopmyckynsipHO-BOJHOBOU Jyan3M CBETa B OMOJIOTHYECKHUX

peakuuax. bruonornyecku BakKHbIE TUIIBI MOJIEKYIISIPHBIX OpOUTAJICH U 3JIEKTPOHHBIX COCTOSTHUH.

14. DnexTpoHHBIE Tepexo/sl B Onomonekynax. Cxema S0610HCKOTO.

15. JlromuHecuennus OuocucreM — (hU3MYECKass OCHOBA, THITHI JTFOMUHECIICHIINH, KBAHTOBBIN

BBIXOJI, 3aK0H CTOKCa.

16. ITpupoaabie 1 UCKycCTBEHHBIE (PIIyopOodOpHI.

17. I'enmno3aBucumbie OnopuTMbl, padboTel UmkeBckoro. Uccnenopanus Kupiauan.

18. doromerpudeckre MeToabl aHanu3a. [[pumenuMocTs 3akoHa byrepa-Jlambepra-bapa.

19. IlpakTrdeckoe npuMeHeHue — GoToMeTpusi, POTOITEKTPOKOIOPUMETP, CIEKTPOPOTOMETP.
Tema 4: buodnepreruka

20. Ilonstue OWMOdPHEPreTUKH W €€ MeCTO B CUCTeMe Ouoiornyeckux Hayk. lleHTpanbpHas

npo0jieMa OMOIHEPIeTHKHY.

21. Ponp 6uonoruueckux MmemMOpaH B OMo3HepreTndyeckux npoueccax. Knaccudukaius memopan

C TOYKH 3peHUs] OMO3HEPTEeTUKH.

22. O6muMe NpUHLHUIBI TpaHCchOpMalli SHEPTUU B OnoMeMOpaHax. "DHepreTHUecKue BaIOTh

JKUBOU KJIETKH.

23. XemunoocMmoTudeckas runore3a Muryeina. OCHOBHbIE TMIIOTE3bl 00PA30BaAHKS MAaKPO3PIOB.

24. IlpyHOMTIBI CTPOCHUS M (DYHKIITMOHUPOBAHUS AIIEKTPOH-TpaHcopTHHIX nenei (DTLI).

25. AT®-cunTeTasa - IpUHLMIIBI CTPOEHUS B CBA3M C BbioJHsAeMol pyHkuunei. Cssp ¢ OTLL.

26. buoduznyeckue ocHOBHI HyHKIIMOHUPOBaHUE AT®-cHUHTETa3HI.

27. Ocobennoctu Mosekyibl AT® kak yHUBEPCAIbHOTO MAKPOIPrHUECKOI0 COETUHEHUS.

28. IlpakTrueckre NpUIoKeHUs: OMOIHEPTETUKH — OMOTOIIMBHBIE 3JIEMEHTHI, OMOCEHCOPHI.
Tema 5: MousekyasipHasi 6uopu3nka

29. TloHsiTHE, UCTOPHS CTAHOBIIEHHS MOJIEKYISIpHONH OMO(MU3MKH, CBA3b C IPYTUMH pa3lienaMu

Ouonoruu.

30. IlpuHUMIIBI CTPYKTYPHOM OpraHu3aniu OHUOMOJIMMEPOB. YPOBHHM OpraHU3alMud. ATOMHAas

CTPYKTypa, KOHpopMaIus, KoHPUrypamus.

31. XapakTepUCTUKHU CTPOEHHS MOJIEKYJ: JJIMHa CBs3eil, ux mnonspuzanus, 3p(eKTUBHbIC

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

32. Bunbel B3aummojeiicTBuii B Omomakpomornekynax. Ban-nep-BaanscoBsl (OpHeHTalOHHBIE,

WHAYKIIMOHHBIE, TUCIIEPCUOHHBIE) B3aUMOAECUCTBUS. DIEKTPOCTATUYECKUE B3aUMOIEHCTBUSI.

33. O0bEMHBIE B3aMMOAEHUCTBUS B MakpoMoJieKynax. [onstue rmolymsl U Genka, ycaoBUS UX

CYIIIECTBOBAHMS.

34. Ponbp ruapodoOHBIX B3aMMOJEHCTBHIA B (OPMHUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI

6enkoB. Teopus durepa.

35. Boja kak yHMKaIbHOE XMMHUYECKOE coelMHEeHne. KnacTepHas CTpyKTypa BOJIBI.

36. Mopensp “Oenok-mamnHa”. MoseKysIsipHbIe MOTOPBI.

37. IlpakThyeckoe TNPUMEHEHHE — MOJETUPOBaHHE OEJIKOBBIX CTPYKTYpP C TOMOIIbIO

pacrpeeIeHHbIX BBIUMCIICHHH, cucTeMa Fold.it

Tema 6. buogusnka memOpan

38. IIpunune! ctpoeHus: OuomemMoOpaH, MeMOpaHHble Oenku U Tunuabl. DyHkIuKM 6nomemMOpaH.

39.  CraHoBieHME  TpEACTaBICHUH O  CTpyKType  OuMoMeMOpaH,  COBpeMEHHas

KUAKOKPUCTAIIINYECKas! MOJIEIb.

40. JInnamuka MOJIEKyJ1 B MeMOpaHax — jarepaibHast Tuddy3us, Gaum-¢ion moABUKHOCTb.



41. MopenbHbIe TUMUIHBIE MEMOPaHBI — TUIIBI, CTPOSHUE, CIIOCOOBI MOIYUYEHHS, UCTIOIh30BaHHE.
42. ®a3o0BbIc MEepexoibl B JUMUIHBIX OnoMeMmOpaHax. buonmornueckoe 3nauenue. [lonsrue u
CBOMCTBA XKUJKUX KPUCTAILJIOB.
43. Knmaccudukamus TpaHCIIOPTHBIX IIPpolieccoB B OnomeMOpanax. [Ipumepsr.
44. TTaccuBHblit Tpancnopt. Tunsl auddy3un, MemMOpaHHbIE MOPHI.
45. Ocmoc u ¢punsTpamus. YpasHenus Ouka, Teopemna, Hepucra-ITnanka.
46. AKTUBHBII TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IIPUMEPBI.
47. IlpakTueckoe MpUMEHEHHUE — CTPOCHHE, MPUHIUIIBI G YHKIIMOHUPOBAHUS HATPUN-KAJTUEBOTO,
KaJIbLIUEBOT0 HACOCOB. PoJIb B KJIETKE U OpraHU3ME.
Tema 7:HanorexHosiornu
48. Tlonsatue(s1) HAHOTEXHOJIOTUH, KIaccu(HUKAIUSA OTpaciaeil HAHOTEXHOJIOTUH, OMOIOTHYECKUE
HaIpaBIICHUS.
49. JIHK kak Marepuwan IJii HaHO-MAaHHWITYJIHpOBaHUS. ['paden, QymiepeH, yriepoaHbie
HAHOTPYOKHU — MOHATHUE, IPUMEHEHHE.
50. TIpuGopsl HAHOTEXHOJOTUYECKMX HCCICJOBAHMA — aTOMHO-CHJIOBOW MHUKPOCKOIL,
AJICKTPOHHBIA MHUKPOCKOM, JazepHbld muHIET, SIMP / DIIP-criekTpocokonus — MPUHITAIL
JIEHCTBUSI, BO3SMOKHOCTH JJIs OMOJIOTHH.

Kputepumn ounenku

Ouenka «OTIUYHO» / «3aureHo». OTBEThl Ha MOCTaBICHHBIC BOIMPOCHI M3JAraroTCs JIOTUYHO,
MOCJIEA0OBATENbHO M HE TpeOyIT JOMOJIHUTENbHBIX MosicHeHuil. IlomHO packpbiBatoTCs
MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXAY SBICHUSAMH M COOBbITUAMU. Jlemaiorcs 0OOCHOBaHHbBIE
BbIBOIbI. COOIOAI0TCS HOPMBI JTUTEPATYPHOU pedn

Ouenka «xopouo» / <«3aureHo». OTBeThl Ha TMOCTABIEHHBIE BOMPOCHI H3JIAraroTCs
CUCTEMATU3UPOBAHO U IIOCIIENOBATEIbHO. Marepuan wu3iaraeTcsi YBEpPEHHO. PacKphITbl
MPUYUHHO-CJIEICTBEHHBIE CBS3H MEXKAY SBJICHUSMU M COOBITHAMH. JIeMOHCTpUpYETCS yMEHUue
aHAJIM3UPOBATh MaTE€pHall, OJJHAKO HE BCE BHIBOJBI HOCAT apI'yMEHTUPOBAHHBIHN U 10Ka3aTeIbHbIN
xapaktep. CoOII0Jat0TCsl HOPMBI JIUTEPATYPHOU PEeUu.

OrneHKa «yIOBJIETBOPUTEILHOY / «3auTeHO». Jl0MycKaroTCs HapyIIeHHUs B TIOCJIEA0BATEIbHOCTH
n3JI0kKeHUsl. HemonHo packpbIBarOTCS NPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKAY SBICHUSAMU U
coObITUSIMHU. J[EeMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOINPOCA, C TPYAOM pELIArOTCs
KOHKpeTHble 3anauu. Mmerorcs 3aTpyaHeHus ¢ BbIBoJaMu. JlomMycKarOTCs HapylLIEHHsT HOPM
JUTEPATYpPHOU peyH.

OreHka «HEYJOBJIETBOPUTEIBHO» / «HE 3auTe€HO». MaTepuas HU3jaraercst Herocjiea0BaTeNbHo,
cOMBYMBO, HE MPEJCTABIISAET ONPEEICHHON CUCTEMBI 3HaHUH 1o nucuuiuinae. He packpeiBatoTcs
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]y SBICHUSIMH U COObITHSAMH. He mpoBoauTcs aHamus.
BoiBosbI 0TCYTCTBYIOT. OTBETHI Ha AOMOJIHUTENBHBIE BOIPOCH! OTCYTCTBYIOT. MIMEIOTCs 3aMeTHBIE
HapyILEHUs HOPM JINTEPAaTypPHOU PEUH.

BOHpOCLI K KOJUVIOKBUYMaM

KonnokBuym 1: BBenenune B 0uoduznky

[lonstue Ouodpuszuxku (bP). Bxuan paznuunbix Hayk B b®d. Ilpumenenne bO
Ha Pa3JIN4HbIX YPOBHSIX OpraHU3aluu kuBor matepun. CTpykrypa coBpeMeHHOM b®. McTopus
pazsutus b®. H3BectHble yuéHble-OMOU3UKU (B T.4. poccuiickue). buonuka - moHsTHE,
pUMephl, GU3NUECKHUE OIXOIBI.

Konnoksuym 2: TepmoannamMuka 0M0JI0THYECKHX CHCTEM

ITonstne tepmoauHamuku (T/[), 3aKOHBI TEPMOAMHAMMKM M HMX HPUIOKUMOCTb K
OMOJIOTUYECKMM cUCTeMaM. TepMOJMHAMUYECKHE CHUCTEMbl, THUIIBl SHEpPruu U paboThl B
6uocucremax. OcCOOEHHOCTH peanu3alui 2-T0 Hayaja TEPMOJAWHAMHKH B OHMOJIOrMYECKHX
cucremax. TepmoanHamuueckoe paBHoBecue. Hersntponus. JIuneitHas u HenuHelHas obnactu
tepmoguHamuku. Teopema Ilpuroxuna. CoorHomenus Omnszarepa. CBsi3p SHTPONMH H



O6uonornyeckoit nHpopmanuu. [IpakTnyeckne NpUIOKEHUs] TEPMOJUHAMUYECKOTO IMOAXO0Ja B
OMOJIOTHH — TETUIONPOIYKIIHS KUBBIX CUCTEM, paBmiia beprmana, Aniena.

KonnokBuym 3: @oroduoi0rudecKue npouecchl

OnexkrpoMarauTHele u3nydeHus (OMMU), 6uonornueckue 3PQPEeKThl Pa3INYHBIX YacTeil
cnektpa OMMU. Ilonsitue ¢oroduonorun, obnacts (oToOmomorndeckux siBieHuid. Craauu
¢$oToOMOIOrHIECcKOro nporecca. Kiaccuduxarms U KpaTkas XapaKTepUCTHKA
¢doroOuonornueckux  ABNeHUNA. DYHKIUOHAIBHO-(PHU3HOIOTUYECKHE U JeCTPYKTUBHO-
mMomudumpyronme (oropeakuu. @usnueckas mnpupoaa cBera. KopmycKyaspHO-BOJIHOBOM
Jyalu3M CBeTa B OHMOJOrMYECKHX peakUuusxX. BUomornyecku BakKHbIE THIBI MOJIEKYISPHBIX
opOuTaneld M SJIEKTPOHHBIX COCTOSHHM. DJIEKTPOHHBIE Mepexoaspl B Oumomoinekynax. Cxema
Sl6nonckoro. JlromuHecueHuss OMocucTeM — (U3NYECKas OCHOBA, THIIBI JIOMHHECHECHIINY,
KBAaHTOBbI  BbIXOZ, 3akoH Crokca. IlpuponHble U HCKYCCTBEHHbIE  (PIIyopOoQOpBbl.
I'enno3aBucumbie OUOPUTMBI, paboThI YukeBcKoro. HccnenoBanus
Kupnuan. doromerpuueckue MeTo sl aHanu3a. [I[pumenuMocts 3akona byrepa-JlamGepra-bapa.
[TpakTnyeckoe npumeHenue — poromerpus, crnekrpodoromerp, 3akoH byrepa-Jlambepra-bapa.

KosoxkBuym 4: buosnepreruka
[TonsiTHe OGMO’HEPreTHKHU U €€ MECTO B cucTeMe Ouosoruueckux Hayk. LleHTpanpHas nmpobiaema
O6uosHepreTuku. Ponp  Ouonornyeckux MeMOpaH B OHMOZHEPreTMYECKMX  Ipoleccax.
Knaccugukanus memOpan ¢ Touku 3peHus 6nosHepreTuku. OO1e NpUHIUIBL TpaHChopMaIu
SHepruu B OmomeMOpaHax. "DHepreTuyeckue BaJIIOThI” JKUBOHM KIETKH. XEMHOOCMOTHYECKas
runote3a Mutuenna. OCHOBHbIE THIIOTE3bl 00pa30BaHUS Makpod3pros. IIpuHIMIBI cTpOeHUS U
byHKIIMOHUpOBaHUS 3JeKTpOoH-TpaHcropTHRIX Ieneil (DTL[). ATd-cunTeraza - NPUHIUIIBI
CTpoeHus1 B CBs3u ¢ BbimosHsiemMon ¢Gynkmued. CBsa3p ¢ DTL. buodusnyeckre OCHOBBI
¢yuknuonupoBanue ATd-cunteraspl. OcobeHHOocTH MOjeKyiabl AT® kak yHUBEPCAJIbHOTO
MakKpo3pruyeckoro coequHenus. [lpaktuyeckue npuaokeHus: OMOIHEPreTUKN — OUOTOIIMBHbBIE
AIIEMEHTBI, OMOCEHCOPHI.

KosoxkBuym 5: MoJiekyjasipHasi ouogusnka
[TonsiTve, UCTOpUSI CTAHOBJIEHUS MOJEKYISIPHONW OHMOGU3UKH, CBSA3b C IPYTMMH pas3jeliaMu
O6uonoruu. IlpuHIUNOBI CTPYKTYpHOH OpraHu3aluy OHOIMOJUMEPOB. YPOBHU OpraHU3alMH.
AToMHasi CTpPYyKTypa, KoH(popMmalus, KOHQUTypauus. XapaKTepUCTUKU CTPOCHHUS MOJEKYJI:
JUIMHA CBsA3eH, UX nossipu3anys, 3G pekTuBHbIe aTOMHbIE paguychl. BogopoaHble CBsA3M — UX POJIb
B (opmupoBanue maxpomoisiekyid. Bunbl B3aumopeiicTBuii B Onomakpomosekyinax. Ban-nep-
BaanbcoBel  (OpHMEHTALlMOHHBIE,  WMHIYKLIMOHHBIE,  JIUCIEPCHOHHBIE)  B3aUMOJICHCTBHUS.
OnekTpocTraTuueckue B3auMojaencTBua. OOBbEMHBIE B3aUMOJEHCTBUS B MaKpOMOJIEKYJax.
[TonsTue rno0ymsl 1 O6eKa, ycI0BUs UX cyllecTBOBaHUS. Posib ruipooOHBIX B3aUMOACHCTBUI B
(GbopMHUPOBaHUH MMPOCTPAHCTBEHHOM CTPYKTYphI OenkoB. Teopus duimepa. Boga kak yHUKaJIbHOE
XUMHu4yeckoe coeauHenue. KiacrepHas cTpykTypa Boabl. Mojens  “Oenok-MaminHa’.
Monekynsipabie MoTOpbl. [IpakTHueckoe MpuMEHEHHE — MOJIEIMPOBAHNUE OEIKOBBIX CTPYKTYp €
HIOMOIIBIO PACIpe/IeTIeHHbIX BhIUMCIeHHH, cictema Fold.it

KonnoxkBuym 6. Buodusuka memopan
[Tpuniuns! cTtpoeHust 6uomemOpaH, MeMOpaHHble Oenku M Junuabl. OyHKIUKM OmoMeMOpaH.
CraHoBJIeHHE MPEJICTABIICHUI O CTPYKTYpe OroMeMOpaH, COBpeMeHHas KUIKOKPUCTATITHIECKas
Mojenb. JlnHaMuKka MoJIeKyJ1 B MeMOpaHax — j1atepaibHas Tuddy3ust, Gpaumn-(iaorn moaBuKHOCTb.
MonenbHble JTUNUIHBIE MEMOpPAHbl — THUIBI, CTPOCHHE, CIOCOObI MOITY4YEeHHs, UCIIOIb30BAHHE.
da3oBble mepexonbl B JMINUAHBIX OMoMeMOpaHax. buosnoruueckoe 3HaueHue. I[lonarue u
CBOICTBa KUAKUX KpUCTAJUIOB. Kitaccudukamus TpaHCIOPTHBIX MpolieccoB B OmomeMmOpaHax.
[Tpumepst. IlaccuBnslii Tpancnopt. Tumnsl nuddys3un, MemopanHbie TOpsl. OcMOC U GUIBTpaLUAL.
VYpasuenus ®duka, Teopenna, Hepucra-Ilnanka. AKTUBHBINA TPaHCIIOPT — POJIb B KIJIETKE, TUIIBI U
npuMepsbl. [IpakTHueckoe NMpUMEHEHHE — CTPOCHHE, MPUHIMINbBI (YHKIHMOHUPOBAHUS HATPHii-
KaJIMEBOT0, KaJIbLINEBOT0 HAacOCOB. PoJib B KiIeTKE U OpraHu3Me.



Konnoksuym 7:HaHnoTexHo10rMu
[TonsiTne(s) HAHOTEXHOJOTHUH, KJIAacCHU(UKAIUS OTpaciied HAHOTEXHOJOTHH, OWOJOTHYECKUE
nanpasnenusi. JIHK kak wMarepwan s HaHO-MaHuUnynupoBaHus. ['padeHn, dymnepen,
yIJIepOAHbIE HAHOTPYOKM — TOHSATHE, mpuMeHeHHe. [IpubGopbl HAHOTEXHOJOTHYECKUX
UCCJIEOBAHUM — aTOMHO-CHWJIOBOM MHKPOCKOII, 3JIEKTPOHHBIM MHUKPOCKOII, JIA3€PHBIA ITHHIIET,
SIMP / DI1P-cnieKTpOCOKOMHS — MPUHIIUIT JeHCTBUS, BO3SMOKHOCTH

Kputepuu onieHKH KOJJIOKBHYMA:

- OIICHKa «OTJIMYHO» BBICTABISICTCS, €CIH CTYIACHT JIEMOHCTPHPYET BCECTOPOHHEE,
CHUCTEMAaTHYECKOE U ITyOOKOE 3HAaHUE MaTepHajia, yMEHHE CBOOOIHO BBIOIHITH MPAKTHUCCKUE
3a/laHusl yMEeT CBOOOIHO JIOTHYECKH, apTyMEHTUPOBAHHO, YE€TKO M CXKATO M3JIaraTh OTBETHI HA
BOIIPOCHI C MCIIOJIH30BAaHUEM HAYYHON TEPMUHOJIOTHH;

- OLIEHKA «XOpPOIIO» BBICTABISAETCS, €CIM CTYACHT MPOJEMOHCTPHPOBAI XOPOIINE
CHUCTEeMAaTHYCCKUE 3HAHHMS MaTepHaja, OTBETHI COJEPKAT HEKOTOPYIO HETOYHOCTh HIIM HE
OTJIMYAIOTCS ITOJTHOTON M3JI0KEHU,

- OIICHKA «yJIOBJICTBOPUTEIILHOY» BBICTABIISICTCS, €CJIM CTYICHT JIaeT HEMOIHBIC OTBETHI Ha
BOTIPOCHI, JIONyCKAeT HETOYHOCTH B (DOPMYITHPOBKAX;

- OILICHKA «HEYJOBJICTBOPHUTEIBHO» BBICTABIICTCS, €CJIM CTYICHT HE MOATOTOBHIICS, HE
OTBETHJI HA BOIIPOCHI WJIM OTBETHJI HEMPABHIILHO; MTOKA3aJl cladble 3HAHUS M JOIYCTHII TPyObIe
OIIINOKHU

OneHouHble cpencTBa Uil HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSAMH
3JI0pOBBSI BRIOUPAIOTCS C YIETOM UX WHAMBHUIYATBHBIX ICHXO()U3UIECKUX 0COOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 37J0POBbS
NPEOCTABIISETCS JOTIOIHUTEIFHOE BPEMS JIJIs IOATOTOBKHU OTBETA;

— [IpU NPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB IpoOLEIypa OLEHMBAHUS pPE3YJIbTaTOB OOyYeHHMs IO JUCLUIUIMHE MOXET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

ITponietypa ornieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs WHBAJIUAOB M JIUI[ C OrpPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeaycMaTpuBaeT IPeIoCTaBICHNE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHMSIM HX 3[0POBbS U BOCIPHUATHS
uH(popMauu:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnnapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBEACHHUS POMEKYTOYHOM aTTeCTAllUH.

Bonpocs! 1J1s1 MOATOTOBKH K 3a4€Ty



1. ITonsarue 6uodmsuku (bD). Bxnax pazmuuneix Hayk B b®. [Ipumenenne b® Ha paznuyuHbIX
YPOBHSIX OpTaHU3aLlUU KUBOW MaTEPHH.

2. Ctpykrypa coBpeMenHoi b®. Mcropus pazpurus b®. U3BectHbie yu€Hbie-0nodu3uku (B T.4.
poccuiickue).

3. buoHuka - noHsTHE, MPUMEPHI, (PU3UUECKUE TOIXOIBI.

4. Tlonsitue TtepmomunamMuku (TJl), 3akOHBI TEPMOAMHAMUKM U UX MPUIOKUMOCTh K
OMOJOrMYECKUM CHCTEMAM.

5. TepmoaMHAMUYECKUE CUCTEMBI, TUIIBI JHEPTUU U PabOThI B OMOCHCTEMAX.

6. OcobOeHHoCTH peanu3ald 2-TO Hayajla TEPMOJAWHAMHKH B OHOJOTHYECKUX CHCTEMax.
TepMmoguHamuueckoe paBHoBecue. Heraurponus.

7. Jluneiinasg u HenuHelHas oOnactu TepmoaunHaMuku. Teopema Ilpuroxkuna. CooTHOIIEHUS
Omn3sarepa.

8. CBsI3b 2HTPONIUHU U OMOJOTUYECKON HH(OpMAITUH.

9. [IpakTuyeckue NpUI0KEHUS TEPMOIMHAMUUECKOTO M01X0/1a B OMOJIOTUH — TETIONPOIYKIUS
JKUBBIX CUCTeM, IpaBwiia beprmana, Annena.

10. DOnextpomarHutHbeie u3nydeHus (OMMU), Ouonormueckne 3PQPeKThl Pa3TUUYHBIX YACTEH
cnektpa OMU.

11. Tlomstme  ¢orobuonoruu, obmactb  Qoroduonornueckux  sBieHudd.  Craguu
(h0oTOOHMOIOTHYECKOTO TIpoIIecca.

12. Knaccubukamus W KpaTkasd  XapakTepucTuka  (OTOOHMONOTHYECKUX  SBJICHUH.
OYHKIMOHATBHO-(U3HOIOTHUECKUE U IECTPYKTUBHO-MO U pULiupyroue GoTopeaKiim.

13. ®usnyeckas npupoaa csera. KopmyckynsipHO-BOJIHOBOM Ayannu3M cBeTa B OMOIOTHUECKUX
peakuusax. buosornuecku BakHbIE TUIIBI MOJIEKYJISIPHBIX OpOUTANIEH U 3JIEKTPOHHBIX COCTOSHUM.
14. DnexTpoHHBIE Tepexo/ipl B Onomonekynax. Cxema S0610HCKOTO.

15. JlromunecneHus OuocucteM — (puanyueckass OCHOBA, THIBI JIIOMHUHECICHIIMHM, KBAHTOBBIN
BBIXOJI, 3aK0H CTOKCa.

16. IIpupoaubie U UCKycCTBEHHBIE (P1yopOodOpHI.

17. I'enno3aBucumbie Ouoputmbl, padboTel YmxkeBckoro. Uccnenopanus Kupnuan.

18. ®oromerpudeckue MeToabl aHanu3a. [IpumenumocTs 3akona byrepa-Jlambepra-bapa.

19. Tlpaktuyeckoe mpuMeHeHHEe — (HOTOMETpPHS, CIIeKTpoPoTOMETp, 3akoH byrepa-JlamGepra-
bapa.

20. Ilonstue OWMOdPHEpPreTUKH U €€ MECTO B CUCTeMe Ouojorndeckux Hayk. lleHTpanpHas
npobiaemMa GMO’HEPTreTHKH.

21. Ponb 6uonornyeckux MeMOpaH B OMosHepreTudeckux nporeccax. Knaccupukanus memopan
C TOYKH 3pEHHsI OMOIHEPTETHKH.

22. O0mue NpUHIUIB TpaHC(POPMALIMU SHEPTUU B OnoMeMOpaHax. "DHepreTuueckue BaJltOThl”
JKUBOM KIIETKHU.

23. XemuroocMoTHyeckas runotre3a Muruenina. OCHOBHbIE THIIOTE3bI 00pa30BaHUSI MAaKPOIPrOB.
24. IlpuHUUIIBI CTPOEHUS ¥ PYHKIIMOHUPOBAHUS AJIEKTPOH-TpaHCHOPTHBIX nenei (OTLL).

25. AT®-cuHTeTa3a - MPUHLUIIBI CTPOEHUS B CBA3M C BhIMOIHsAeMON GpyHKIuei. Ces3b ¢ OTLI.
26. buodpuznueckre ocHOBHI pyHKIMOHUpOBaHNEe ATd-cHHTETa3HI.

27. OcobGennoct MoJieKybl AT® kak yHHBEPCAIBLHOTO MaKpO3PTUYECKOTO COSTUHEHMS.

28. IIpakTHueckue MpUIOKEHU OMOIHEPTETUKU — OMOTOILUIMBHBIE JIEMEHTHI, OMOCEHCOPBHI.

29. TlonsTrHe, UCTOPUS CTAHOBJICHHUS MOJICKYISAPHONH OMO(MU3UKHU, CBSI3h C APYTUMHU pasleiaMu
O6uonoruu.

30. IlpuHUMIIBI CTPYKTYPHOM OpraHu3aluu OWOMOJMMEPOB. YPOBHM OpraHM3aludd. ATOMHas
CTPYKTYypa, KOH(popMaIus, KOHPUrypamus.

31. XapakTepuCTHKH CTPOSHUS MOJIEKYN: AJUHA CBs3eH, WX moispu3anus, >(HQeKTUBHBIC
aTOMHBbIE paanychl. BogopoaHbie cBS3M — UX poiib B GOPMUPOBAHUE MAKPOMOJIEKYJI.



32. Bunel B3ammojeiicTBuil B Omomakpomornekynax. Ban-nep-BaanscoBsl (OpHeHTalMOHHBIE,
WHAYKIIMOHHBIE, TUCIIEPCUOHHBIC) B3aUMOACHCTBUS. DIEKTPOCTATHUYECKHE B3aUMOICHCTBUSI.

33. O0bEMHBIE B3aMMOACHUCTBUS B MakpoMoJieKynax. [lorstue rmolynasl U Genka, yCIoBHUS HX
CYIIIECTBOBAHHMSI.

34. Ponp ruapodoOHBIX B3aMMOJEHCTBHI B (OPMHUPOBAHUU HPOCTPAHCTBEHHON CTPYKTYPBI
6enkoB. Teopus durepa.

35. Boja kak yHUKaIbHOE XUMHUYECKOE coeiMHeHne. KiactepHasi cTpyKTypa BOJIbI.

36. Mojens “Oenok-mammuaa”. MONEKyJISIpHBIE MOTOPBI.

37. IlpakTuueckoe TPUMEHEHHE — MOJEIUPOBAHUE OEIKOBBIX CTPYKTYp C IIOMOILBIO
pacripeie/ieHHbIX BhIUMCIIeHui, cuctema Fold.it

38. IIpunuuns! crpoenus: OnomeMOpaH, MeMOpaHHbIe Oenky U TUnH bl OyHKIMH GHoMeMOpaH.
39. CraHOBJIGHHE  MpEICTaBICHUMN 0 CTPYKTYpeE OonomemOpaH, COBpPEMEHHas
KUAKOKPUCTAIINYECKAS] MOJIEIb.

40. lunaMuka MoJIeKyJ1 B MeMOpaHax — jarepaibHas qudy3us, Giaumn-¢aor moaBuKHOCTb.

41. MopenbHbIe JTUIMHUIHBIE MEMOpaHBbI — THITBI, CTPOCHHE, CTIOCOOBI IMOTY4eHHs, UCII0TIb30BAHNUE.
42. ®a3o0Bble Nepexoabl B JUMUAHBIX OnomeMmOpanax. buonoruueckoe 3nHauenue. [lonstue u
CBOICTBA KUJKUX KPUCTAJIOB.

43. Knaccudukaius TpaHCIIOPTHBIX MpolieccoB B OnomeMOpanax. [Ipumepsr.

44. TTaccuBHbli Tpancnopt. Tunsl auddy3un, MeMOpaHHbIE TOPHI.

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

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

47. IlpakTuyeckoe MpUMEHEHHUE — CTPOCHHE, MPUHIUIIBI G YHKIIMOHUPOBAHUS HATPUN-KAITUEBOTO,
KaJIbLIUEBOT0 HACOCOB. PoJIb B KJIETKE U OpraHU3ME.

48. Ilonarue(s1) HAHOTEXHOJIOTUH, KIaccU(PHUKAIUSA OTpaciaeil HAHOTEXHOJIOTUH, OMOTIOTHYECKHE
HaIpaBJICHUS.

49. JIHK kak Marepuan AJii HaHO-MaHWIyIupoBaHus. ['paden, ¢ymiepeH, yriepoaHbie
HAHOTPYOKHU — MOHATHUE, IPUMEHEHHE.

50. TIIpuGopsl HAHOTEXHOJOTHYECKMX HCCIECJOBAHMM — aTOMHO-CHUJIOBOM MHUKPOCKOIL,
AIIEKTPOHHBIA MHUKPOCKOM, Jja3epHbld muHOer, SIMP / OIIP-cnekTpocokonus — MpUHIIHII
NENCTBUS, BO3MOXXHOCTH J1JIsl OMOJIOTHH.

Kpurepun onenku 3auéra:

- «3a4TEHOY BBICTABJIACTCS, €CIIU CTYACHT YCBOWI OCHOBHYIO ¥ 3HAKOM C JONIOJIHUTEIBHOU
JIUTEPATYPOH, PEKOMEHI0BaHHOM MIpOrpaMMOi; JIEMOHCTPUPYET BCECTOPOHHEE,
CHCTeMaTHYeCKOe U TIyOOKOe 3HaHHE MPOrpaMMHOT0 MaTepuana, yMeHUe CBOOOHO BBINOJIHATh
IpPaKTUYECKHE 3aJaHusi, TpeOyeMmble OOLIEKYJIbTYpPHbIE U NPOPECCHOHAIbHbIE KOMIIETEHIIUU
c(OpMHPOBAHbI, YMEET CBOOOAHO JIOTHUECKH, apryMEHTHPOBAHHO, YETKO M C)KAaTO H3JaraTb
OTBCTHI HAa BOITPOCHI € UCITOJIB30BAHUCM HaquOfI TEPMHHOJIOTUH

- «HE 3a4TEHO» BBICTABJISCTCS, €CIU CTYIAEHT HE MOATOTOBUICS K 3a4€Ty, HE OTBETUI HA
BOITPOCHI NJIK OTBETHUJI HCTIPABHUJIbHO, IMOKa3aJl cjiabble 3HaHUS U A0IYCTHUIT rpy6r,le OHH/I6KI/I;

OneHouHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BEHIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEOCTABIIACTCA JOMOJHUTEIIBHOE BPEM I IOArOTOBKH OTBETA HA DK3aMEHE;

— MIPU NIPOBEJIEHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 00YyUEHHUSI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIOJIIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX MHJIUBUIYaTbHBIMU OCOOCHHOCTSMU;

— IpU HEOOXOUMOCTH JJIs1 00YHaIOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBAJWAOB IIpOLeypa OLIEHUBAHUS pE3yNbTaTOB OOYyYEHHUS 10 AUCHMILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Mpouenypa oleHUBaHUS PE3yIbTATOB OOYUCHHS WHBAJIHMIOB M JIMI[ C OTPAaHHMYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBbSI IO TUCHUIUITMHE (MOIYJIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopMalu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYCHHUSM HUX 3J0POBbSI M BOCIPHUSTHS
nHpopmanuu:

JInst Ll ¢ HapyLIICHUSIME 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JUuist T ¢ HApYIISHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

5. IlepedyeHb OCHOBHO¥ U 10NOJHUTEJIBLHOH YUeOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOCHUS TMCHMILUINHBI (MOAYJIs1).
5.1 OcHoBHasi 1MTEpaTypa:

1. Bombskenmreitd, M.B. buodusuka [ DnextporHbIi pecypc] : yaebd.mocodrne — IIEKTPOH.
maH. — Cankr-Ilerepoypr : Jlamp, 2012. — 608 c. — Pexum nocryna:
https://e.lanbook.com/book/3898

2. Hukwusn, A. buodusuka : koncnekt neknuii / A. HukusH, O. JlaBbioBa ; MUHHUCTEPCTBO
oOpa3oBanusi u Hayku Poccuiickoii ®@enepanun, DenepanbHoe TOCYIApPCTBEHHOE
OromxeTHOEe 00pa3oBaTelIbHOE YUPEKICHHE BHICIIETO MPO(heCcCHOHATBFHOTO0 00pa30BaHUs
«OpeHOyprckuii TocyJapCTBEHHBIN YHUBEpcUTET». - OpenOypr: OI'Y, 2013. - 104 c.; To
xe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291.

JI1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIML[AMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
310pOBbS. MMEIOTCSI M3JaHMsI B AJIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «¥Opai».

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

1. Camoiinos, B.O. MenunuHckas Ouodusuka : yuebHuk 11 By3os / B.O. Camoiinos. - 3-e usn.,
ucnp. u jor. - CII6. : CnenJIut, 2013. - 604 c.: Ta6mn., un. - bubmuorp. B xH. - ISBN 978-5-299-
00518-9; To xKe [DmexkTpoHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. ®unkenpmreliH, A.B. ®usnka 6enkoBbix Monekyn / A.B. @unkenbmTeiiH. - Mocksa; MbkeBck:
N3znarensctBo MHCTHTYTA KOMIIBIOTEPHBIX HccienoBanuii, 2014. - 423 c. - ISBN 978-5-4344-
0193-7, To xKe [DneKTpOHHBIHI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

4. Anpnpuano, A.M. KondopmanuoHHblii aHanu3 OenkoB: Teopuss W mnpuioxeHus / A.M.
Annpuanos; oj pea. [.B. Manaxooii. - Munck: benopycckas mayka, 2013. - 518 ¢. - ISBN 978-
985-08-1529-3; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

5. buodwusuueckas skonorus / B.A. Tsepmucnos, A.D. Cunopona, JI.B. Sfkosenko, B.T.
Tpodumos. - M.: U3natensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1 ; To xe
[Onextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.
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http://biblioclub.ru/index.php?page=book&id=469608
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http://biblioclub.ru/index.php?page=book&id=468806

5.3. Illepuoauyveckue U3IaHNs:

Hepnoma 3a kakue MecTo Cpok
Ne Ha3zBanmue HOCTh
rojbl XpaHeH | xpaHeH | PyOpukarop
n/n | N3gaHus BBIX0/1a
XpPaHUTCHA us us
(B roa)
OHMOJIOrNYECKHU
1 buoduszuka 6 1959-2013 g3 TOCT. e HayYKH,
SKOJIOT U
Ycnexu (usuo-
2 12 1945-2013 u3 IIOCT. MaTeMaTUYECK
¢u3nUecKux HayK
ue HaYKU
Bbuonornueckue Gronoririeckn
3 12 1961-1992 g3 TOCT. e HayYKH,
HAyKH
JKOJIOT U
buonorus. OUOJIOTHYECKHA
4 PedeparuBHbIii 12 1970-2013 3aim PXK | mocr. e HaYyKH,
)kypHan. BUHUTU JKOJIOT U
buomenunimackas (prsnKo-
5 JUn 12 2001- 3 10 net MaTeMaTUYECK
PaIMOAICKTPOHHUKA
ue HayKu
¢dusuko-
6 BuorexHoiorus 6 1996-2012 q3 [1OCT. MaTeEMaTUYECK
ue HayKd

6. Ilepeyenr pecypcoB  HMHGPOPMAIMOHHO-TEJEKOMMYHMKANMOHHON  ceTH
«HTepHET», HEOOXOAMMBIX /1JI5l OCBOCHHS TUCHUILIUHBI (MOTYJIst).

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

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

http://www.kibb.knc.ru/ - Kazanckuii HHCTUTYT OMOXMMUH U OMODUIUKH
http://www.biophys.msu.ru/ - Kapenpa ouodpuznku MI'Y
http://biophysics.spbstu.ru/ - Kadenpa 6uopuzuxu CIIGITY

oMW

7. Meroauyeckue yKa3aHUsl JJIsi OOYYalOIIMXCS 10 OCBOCHHMIO JAHCHMIIIMHBI
(mopyasi).
Jlexnus:
Pabora Ha nekuuu sBIsSETCS OUE€Hb BaXKHBIM BUJIOM CTYJEHUECKON JEATENbHOCTH JUIsl U3yUEHUs
JUCLHUIUIMHBL, T.K. Ha JIGKIMUM HPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HaHUM, HO U
cucTeMarusanus U 0000IIeHNe HAaKOIUIEHHBIX 3HaHUH, (P OPMHUPOBAHHUE HA UX OCHOBE HUJEHHBIX
B3IIAJIOB, YOEXKICHUN, MHPOBO33PEHUS, DPa3BUTHE IO3HABATEIbHBIX M NPO(ECCHOHATBHBIX
UHTEpecoB. JIEKTOp OpUEHTUPYET CTYIEHTOB B yueOHOM Marepuane. KpaTkue 3anmucu jexuuit
(KOHCIIEKTHPOBAHHUE) TOMOTAET YCBOUTh MaTEpUal.
Hanucanue koHcneKTa JIEKIUNA: KPaTKO, CXeMaTUYHO, ITOCJIEI0BATEIbHO (PUKCUPOBATH OCHOBHBIE
MOJIOKEHUS, BBIBOJBI, (HOPMYTUPOBKH, OOOOIIEHHUS; IMOMeYaTh Ba)KHBIE MBICIH, BBIICIATH
KIIIOYEBBIE CJI0BA, TEpMUHBI. KOHCIIEKT yyllle moApa3enaTh Ha MyHKTHI, maparpadsbl, co0moaas
KpacHyto CTpoky. lIpuHIMNuanbHble MecTa, OmnpeaeieHus, GopMyibl CIEAYeT COMpPOBOXKIAThH
3aMEUYaHMUSIMH: «Ba)KHO», «OCO00 BaKHO», «XOpOIIO 3allOMHHUTH» M T.NI. WIH MOAYEPKUBATH
KpacHoii pyukoil. LlenecooOpa3Ho pa3paboTaTb COOCTBEHHYIO CUMBOJIUKY, COKPALIEHHUS CIOB, YTO
MO3BOJIUT CKOHIIEHTPUPOBAaTh BHUMAaHHE Ha BaXKHbIX cBeldeHUsX. [IpocnymmBanue u 3amuch
JEKIIMM MOKHO MPOU3BOJIUTH NMPH IMOMOIIM COBPEMEHHBIX YCTPOMCTB (AMKTO(GOH, HOYTOYK,



http://www.ibp.ru/
http://www.kibb.knc.ru/
http://www.biophys.msu.ru/
http://biophysics.spbstu.ru/

HeTOYK W T.m.). PaboTas Haj KOHCIEKTOM JIEKIIMiA, BCErja CJIEAyeT HCIOJIb30BaTh HE TOJBKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOMOJHUTEIHHO PEKOMEHOBAJ JIEKTOP, B TOM YHCIIE
NEpUOINYECKHE W3JaHHUs COOTBETCTBYIOIIEH HampaBieHHocTH. [lo pesymbratam paboThl C
KOHCIIEKTOM JIEKIMH CJIelyeT 0003HAUYUTh BOINPOCHI, TEPMHUHBI, MaTepuai, KOTOPbIA BBI3bIBAET
TPYIHOCTH, TOMETUTh M TMONBITATHCS HAWTH OTBET B pEKOMEHJyeMou sureparype. Ecnu
CaMOCTOSITENILHO HE yJIaeTCs pa300paThecsi B MaTepuae, Heo0XoaumMo chopMyIupoBaTh BONPOC U
3aJaTh TNPENoJaBaTell0 Ha KOHCYJIbTAllMM, Ha JaOOpaTOPHOM 3aHATHH, HAa OOIICHHHM B
KOHTaKTHBIE yachl. JICKIIMOHHBII MaTepuan sBisieTcs 0a30BbIM, C KOTOPOr0 HEOOXOIMMO HauaTh
OCBOEHHUE COOTBETCTBYIOILEIO pa3zeiia Win TeMbl. [1aH MoAroToBKU K JEKIUU:

. 03HAKOMUTBCSI ¢ TEMOM JIEKIIMH

. 03HAKOMUTHCS C MIPENTIOKEHHBIMUA BOIIPOCAMU
. U3YyYUTh COOTBETCTBYIOIIMN MaTepHa

. 03HAKOMUTBCS C TUTEPATYPOH 10 TEME

JlabopaTopHbie padoThl

B npouecce moaroToBku K J1abopatopHoi paboTEeHE00X0AMMO 03HAKOMUTHCS ¢ pabouei
IpPOrpaMMOM JMCUUIUIMHBI, TEMaMU M IJJaHAMHU JIaOOpaTOpHBIX  3aHSATUM, yaensst ocoloe
BHUMaHUE LEJIAM M 3aJadaM, CTPYKTYpE M COLCPKaHUI IUCLMILIMHBI, IIPOBECTH aHAJIN3
OCHOBHOI yueOHOM JINTEpaTyphl, OCIE Yero paboTaTb ¢ PEKOMEHJA0BAaHHOM JONMOJHUTEIBHON
autepatypoil. IIpu yCTHOM BBICTYIUIEHMM IO KOHTPOJIBHBIM BOIPOCaM JIAOOPATOPHOIO 3aHATHS
HYKHO M3JIarath (He YMTaTh) MaTepHUall BHICTYIJIEHUS! cBOOOIHO. Heo0X0 MO KOHIIEHTPUPOBATh
CBO€ BHHMAaHHE Ha TOM, YTO BBICTYIIJICHHE OOpaIlleHO K ayAUTOPHH, a HE K MPENoAaBaTelo, T.K.
3TO 3HAUYUMBIM AacleKT NpoQecCHOHANbHbIX KommeTeHUud. Ilo okoHuaHuu aOOPATOPHOrO
3aHATHA CJIEAYET NOBTOPUTH BBIBOJBI, CKOHCTPYUPOBAHHBIE B XOZE€ YCTHOT'O ONPOCA, MPOCIEANB
JIOTUKY MX IOCTPOEHHUS, OTMETUB IOJIOKEHHUS, JIeKallhe B UX OCHOBE. [l 3TOro B TeueHue
orpoca JIpyrux yJauuxcs clieyeT aenaTh noMeTku. bosee Toro, B ciaydyae HeTOUHOCTEN U (WIIK)
HETMOHMUMAaHUsl KaKoro-TMOo BOIpoca MPOWACHHOTO MaTepuala CleayeT oOpaTuThCs K
IPENoJIaBaTeo A TMOJIy4YEeHUS HEOOXOOUMOM KOHCYJIbTAlUM U Pa3bsICHEHUs BO3HMKILIEH
cutyarnuu. Cxema moJAroTOBKHU K J1JAOOpaTOPHBIM paboTam:

® 03HAKOMUTHCS C TEMOM, LIEJIBIO U 3a/1a4aMu pabOThI;

pPaccMOTPETh NMPEATIOKEHHBIE BOIIPOCHI;
W3YYUTD JIEKIIMOHHBIN MaTepual, OCHOBHYIO U JJOTIOJTHUTEIbHYIO JTUTEPATYpY;
03HAKOMHTbHCSI C MPAKTUUECKUMH 3a/IaHUSIMU U XOJIOM MX BBITIOJIHEHMUS,
03HAKOMUTHCSI ¢ 000PYAOBAHNUEM 3AHSATHUS;
BBITIOJIHUTD 33/1aHUS B COOTBETCTBUU C X0JI0M padOThI;
MMCBMEHHO 0()OPMUTH BBITOJIHEHHYIO paboTy;
MTOJIBECTU UTOT U CIENATh CTPYKTYPHUPOBAHHBIE BBIBOIBI.

CamocrosiTesibHas padoTa

CaMocTosiTenbHast paboTa CTYACHTOB TUCITUTUIMHE OCYIIECTBISETCS C IIENbI0 YIITyOIeHus,
pacuiupeHusi, CHUCTEeMaTHU3allMk W 3aKpPeIUIeHUS TOJIYYCHHBIX TEOPETHUYECKUX 3HAHHM,
dbopMUpOBaHUS YMEHHI HCIOIH30BaTh JOKYMEHTAIMIO M CIENHUATIBHYIO JTUTEPATYPY, PA3BUTHUS
MO3HABATENIbHBIX CIMOCOOHOCTEH W aKTUBHOCTH, a Takke (OPMHPOBAHUS CAMOCTOSTEIHLHOTO
MBIIUICHHSI, CIIOCOOHOCTEN K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeaTu3alluy,
pa3BUTHS HCCIENOBATENIbCKUX yMeHHH. [lepen BBIMOJHEHHWEM CaMOCTOSITENBHON pPabOThI
HEOOXOMMO YETKO MMOHUMATh IEIH U 3a7a4d padOThl, CPOKH BBHITIOJHEHHUS, OPUEHTHPOBOYHBIN
00BeM, OCHOBHBIE TPeOOBaHMSI K pe3yiibTaTaM paObOoThI, KpUTEPUU OIICHKU. BO BpeMsi BHITIOTHEHUS
CaMOCTOSITEIbHOW pa0OThl TPErnojiaBaTelib MOXKET MPOBOJIUTH KOHCYJIbTamuu. KOHTpoIb
pEe3yNIbTaTOB CaMOCTOSITENILHON pPabOTHl CTYIEHTOB MOKET OCYIIECTBISTHCS B MHCHMEHHOM,
YCTHOW WJIM CMEIaHHOW (opme, ¢ MpeACTaBICHUEM IPOJYKTa TBOPYECKON MESITEIbHOCTH
CTyneHTa. B kauecTBe opM M METOIOB KOHTPOJISI CAMOCTOSTENILHON paObOThI CTY/IEHTOB MOTYT
OBITh HCIIOJB30BAHBI J1AOOpaTOpPHBIE 3aHATHS, KOJUIOKBUYMBI, 3a4€Thl, TECTHPOBAHHE,



CaMOOTYEThI, KOHTPOJIbHBIE pa0dOTHI U Ap. KpurepusiMu OlleHKH pPe3yabTaTOB CaMOCTOSITEIBHON
paboThl CTyAEHTa SBIAIOTCS: YPOBEHb OCBOEHHUS CTYACHTOM YyueOHOro Marepuaya; yMeHUus
CTYJEHTa UCIOJb30BaTh TEOPETUUECKUE 3HAHUS NPU BBIIOJIHEHUN WHIUBUAYAIbHBIX 33JlaHUM;
c(hOpMHUPOBAHHOCTHOOIICYUEOHBIX YMEHUN; 0OOCHOBAHHOCTh U UYETKOCTh H3JIOKEHHUS OTBETA;
odopmieHre MaTepraia B COOTBETCTBUU C TpeOoBaHusAMU. [11aH moaAroTOBKH:

® U3YYUTh COOTBETCTBYIOUIMI JIEKIIMOHHBIA MaTepual

® U3y4YUTh OCHOBHYIO JIUTEPATYypy 10 TEME

® U3Y4YUTbH JONOJIHUTEIBHYIO JINTEPATYPY IO TEME

e 0(QOpMHUTH BBINOJHEHHYIO pPabOTy MUCHBMEHHO WJIM B BHJIE IPE3CHTAMH B

3aBUCHUMOCTH OT 3aJjaHMsI
® cJeNaTh CTPYKTYPUPOBAHHbBIE BBIBOIBI.

IHoaroroBka Kk 3a4éry

[Tpu nmoaroroBke K 3au€Ty HEOOXOAMMO OPUEHTHPOBATHCS Ha KOHCIIEKTHI JIEKLUH, pabodyro
IpoTrpaMMy JUCUUIUIMHBL, HOPMAaTUBHYIO, Y4€OHYIO M peKOMEHAyeMYIo TuTeparypy. OCHOBHOE B
IIOArOTOBKE K cJade 3adeTa - 3TO INOBTOPEHHME BCErO0 MaTepHaja JUCLUIUIMHBI, 110 KOTOPOMY
HeoOXoauMo caaBaTh 3k3aMmeH. [Ipu moAaroToBke Kk cpaye 3adera BeCh 00bEM pabOThl HYKHO
pacnpeneniaTe paBHOMEPHO 110 AHSIM, OTBEAEHHBIM Ul IIOATOTOBKH, KOHTPOJIUPOBATh KaXKIbIN
JICHb BBINIOJIHEHHE HAMEYEHHOW paloThl. B mepuoa MOATOTOBKM K 3adeTa CTYACHT BHOBb
oOpariaercs K y)xe u3ydeHHOMY (IIpoiiieHHOMY) yueOHOMY Marepuainy. [lonroroBka BKIItoYaeT B
ceOs TpH dTana: cCaMoCTOsTeNIbHAs padoTa B TECUEHUE CEMECTPA; HEMOCPEACTBEHHAs TOAIOTOBKA B
JTHY, IPEIIECTBYIOIINE IK3aMeHy 0 TeMaM Kypca. [l ycnemHoi caaun ykazanHsle B paboueit
nporpamMMe (HOpMUpPyeMbIe KOMIIETEHIIMM B PE3yJIbTaTe OCBOSHUS JUCIUILTUHBI JODKHBI OBITh
IPOIEMOHCTPUPOBAHBL; TOTOBUTHCS K 3K3aMEHY HEOOXO0JMMO HAYMHATH C IEPBOH JICKIIUH.

IMoaroroBka nmpe3eHTanMii:
e 3HAKOMHTLCS C TEMOM, IIEJIBIO U 3aJ1a4aMH
® COCTaBWTH IUIaH MIPE3EHTALIUH COTJIACHO OCBOCHHOMY T€OPETHYECKOMY MaTepuaty
L] HpOI/I3B€CTI/I IIOUCK B JICKIIMOHHOM MaTepI/IaJIe, OCHOBHOfI nu IIOHOJIHHTCJIBHOﬁ
nuTepatype pakTHIecKoro Marepraia o TeMe

® [IPOM3BECTH MOUCK WIIIOCTPATUBHOIO MaTepuaia B CeTH "HHTepHeT"
®  COCTaBUTb MPE3EHTALUIO IIPU MTOMOUIH crienuaiu3upoBadHoro 110
®  COCTaBHTb JIOKJAJ O WJUTIOCTPATUBHOMY MaTepuaily Ipe3eHTaluu
® OTPENETUPOBATH IIPE3CHTALHIO IIepe]] clade
KonnokBuymbr:

® 03HAaKOMHUTKCS C TEMOM M BOIIPOCAMU KOJIJIOKBUYMa

W3Y4UTh JIEKIMOHHBIN MaTepHua

U3Y4YUTH OCHOBHYIO JINTEPATYPY IO TEME

U3YYUTH JOTIOJIHUTEIBHYIO JTUTEPATYPY IO TEME

HanucaTbh OTBET Ha MPEIJIOKEHHBIA BOIIPOC

00bEM MUCbMEHHOTO OTBETA OT 3 J10 4 CTpaHHUL, BpeMsl BHIIOIHEHUS 10 90 MUHYT

B OCBOCHUU JUCHUITIINHBI HUHBAJIMIaMHU u JIMgaMu C OrpaHU4YCHHBIMHA
BO3MOXKHOCTSIMU3JIOPOBBSl  OONBIIOE 3HAUE€HHWE WMEeT WHAWBUAyallbHas yueOHas paboTa
(KOHCYNBTAIUN ) — TOTIOJTHATEIIEHOE Pa3bsiCHEHNE yueOHOTO MaTepHraa.

NuauBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCO6CTBYIOH_[I/IMI/IH)II/IBI/I,ZIyaJ'H/ISaHI/II/I O6yquH$I N YCTAHOBJICHHUIO BOCIIMTATCJIBHOI'O KOHTAKTa
MEXIyMIpernoaaBareieM U OOydJalouUMCs WHBAUAOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOXHOCTAMU3A0OPOBbA.



8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCNIOJIb3YEeMBbIX NPH OCYLIECTBJICHUH
00pa30BaTeJbHOI0 NMPOLECcca MO AUCHUILIHHE (MOYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

— KoHcynbTHpOBaHUE IOCPEACTBOM IEKTPOHHOM MTOYTHI.

— Mcnonp3oBaHue 3JIEKTPOHHBIX MPE3CHTAIMNA IPY MPOBEICHUH JTa00paTOPHBIX 3aHATHIH.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOIO o0ecreyeHusl.

No Ne norosopa [lepeueHp JHULIEH3MOHHOTO TPOTPAMMHOI0 O0eCIeUeHus
n/m
1. | Ne73-AD®/223-03/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10
2. | Ne73—-AD®/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHME HEUCKITIOUUTEIBHBIX UMYIIIECTBEHHBIX ITPaB
28.06.2018 Ha WCIOJIb30BAHKE MPOTPAMMHOI0 00ECTICYCHHUS
«AHTHUIIIarAaT» Ha OJUH TOJ
4. | Kontpakt Ne74-AD®d/44- | beccpounas nuieH3us Ha 25 nonb3oBareseii: StatSoft Statistica
®3/2017 ot 05.12.2017 Ultimate Academic for Windows 10 Russian/13 English
Cerenas Bepcust (Concurrent User)

8.3Ilepeuenb MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynbrant [Lmrocy,
— «l"apaHT».

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoauMMasi VI  OCYHIeCTBJICHHS
00pa30BaTe/ILHOIO MPOLECCa MO0 JUCHHUILIHHE (MOLYJIIO).
No Brjt paGor MarepuanbHO-TeXHUYeCKOe  oOecrnedyeHue  JAUCLUIUIMHBI
(MomyJIs1) M OCHAIIEHHOCTD
1. Jlexunonnsle 3anaTud | Aynutopun 422, 425, oOcHalleHHBIE NPE3EHTALMOHHOU
TEXHUKOM  (TpoeKkTop, 9KpaH,  KOMIIBIOTEP/HOYTOYK,
ayquoCcHCcTeMa) M COOTBETCTBYIOIIMM  NPOTPaMMHBIM
obecnieuenuem (110).
2. JlaGoparopHble Aynuropuss 419, ocHaileHHas NPE3EHTALMOHHOM TEXHUKOMN
3aHATUSA (mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK, ayAMOCHUCTEMA) U
COOTBETCTBYIOIIUM IporpaMMHbIM obecnieuenueM (110).
3. I'pynmossie Aynautopus 410, (kabuHer)
(MHAUBUAYATbHBIC)
KOHCYJIbTAllUH
4. Texymmii  koHTponb, | Aynuropus 412, 419.
POMEKYTOYHAs
aTTecTanus
S. CamocTosiTenbHas Kabuner nns camoctosTenbHOM paboTel 437, ocHallEHHBIN
paboTta KOMIBIOTEPHON TEXHUKON C BO3MOXXHOCTBHIO MOAKIIOUECHUS K
cetu «MHTEepHET», NPOTpaMMOIl HKPAHHOTO YBEIHUYEHHUS U
00ecrevyeHHbI TOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMAalHOHHO-
00pa30oBaTeNbHYIO CPEly YHUBEPCUTETA.
3an OubOnuorexku KyOI'Y  ocHalIeHHBII KOMIOBIOTEPHOM
TEXHUKOM ¢ BO3MOKHOCTBIO MOJIKIIOUEHUS K ceTH «HTepHeT»,




MPOrpaMMOM  SKPAaHHOTO  YBEJIMYECHHS H  OOCCIICUCHHBIN
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO
Cpeny YHHBEpCHUTETa




PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«buoduzukarn
Hanpasienus 06.03.01 buosiorus

PabGouass mnporpamma mno agucnuiuindHe «buodusnka» A CTYIEHTOB
ouonornyeckoro axkynsrera ®I'bOY BO "KyOI'Y" cocTaBneHa B COOTBETCTBUU C
tpeboBanmsimu denepanpHoro ['ocymapctBeHHOro OOpa3oBaTEeILHOTO CTaHAApTA
TpeTbero mokoJienus. [Iporpamma cocraBieHa B TMOJHOM COOTBETCTBHHM C
TpeOoBaHUsIMU ydeOHOTO0 miana no HanpasneHus 06.03.01 buonorus.

PaGouass mporpamma mpennonaraeT pacmpeneiieHne TeM | HW3ydeHHUe
Marepuajiia 1o pasjaeinaMm. ['paMOTHO CTPYKTypUpOBaHa, W OXBaTbIBACT BCE
aKTyaJbHbIC HAMPABJICHUS MO AUCIIUILIMHE HA CETOAHSIITHUN JIEHb.

Bce paspmenst paboueld mporpamMMbl  HampaBieHbl Ha (OpPMHpPOBaHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIIUH, B MTOJIHOM MEPE OTBEYAIOT TPEOOBAHUSIM K
pe3yJbTaTaM OCBOCHHUS y4eOHOM nucHMIuiMHBI B cooTBeTcTBUM ¢ PI'OC BO
TpeThero mokosieHus. Kaxaplil pa3nen mporpammbl pacKpbhIBa€T pacCMaTpUBAEMBbIE
BONPOCHI B JIOTMYECKON MOCIEA0BATENBHOCTH, OIMPENCTIEMON 3aKOHOMEPHOCTAMHU
00y4YeHHS CTYJICHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpPeOyeMbIX
KOMIETEHIIMM, YMEHUW U HaABBIKOB CTYJCHTOB MpEAyCMaTpPUBAIOTCA Kak
ayIUTOPHBIE, TAK U CAMOCTOSITEIIbHBIE 3aHATHA. KonnuecTBO ayIUTOPHBIX 3aHATUI
U BHEAyJAUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPEeOOBAHUSIM Y4e€OHOTO
TJIaHa.

KoHTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS YYE€OHOW JAUCIUTLIIMHBI
OCYILECTBIISIIOTCSI B CTPOTOM COOTBETCTBUU C TPEOOBAHUSIMU Yy4e€OHOIO TUIaHa Io
nucturinHe. PazpaboTannbie U npejyiaraeMeie B mporpamme GOpMbI U METO/IBI,
MO3BOJIAIOT B MOJHOM MEpE OCYIIECTBIISATh KOHTPOJIb M OLIEHKY PE3yJIbTaTOB
o0ydeHus (copMHPOBAHHBIX KOMIICTCHIIMM, OCBOCHHBIX HABHIKOB M YMCHUH,
YCBOCHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4YEOHBIX UW3JIaHUN, WHTEPHET-PECYPCOB,
OCHOBHOM JINTEPATypPhl BKIIOYAET aKTyaJIbHbIE ICTOYHUKHU, K KOTOPBIM y CTYJEHTOB
UMeeTCs CBOOOIHBIN TOCTYTI.

JanHas pabouas mporpamMmMa MOXKET ObITh PEKOMEHJO0BaHA IJid HU3Yy4CHUs
nucuuruinabl «bruodusukay Ha Ouonornueckom axkynprete ®I'HOY BO "KyoI'v".

Penienzent

/4\ ____ Bomkosa C.A. moneHT kadenps OMOTEXHOIOTHH,
P CAET ouoxumun u 6nopusrku GI'bOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHbld YHUBEPCUTET




PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«buoduzukarn
Hanpasienus 06.03.01 buosiorus

PabGouass mnporpamMma mno agucnuiuinHe «buodusnka» nans  CTyIEHTOB
ouonorunyeckoro axkynsrera ®I'bOY BO "KyOI'Y" cocTaBneHa B COOTBETCTBUU C
tpeboBanmsimu denepanpHoro ['ocymapctBeHHOro OOpa3oBaTEeILHOTO CTaHAApTA
TpeTbero mokoJienus. [Iporpamma cocraBieHa B TMOJHOM COOTBETCTBHHM C
TpeOoBaHUSAMU yueOHOTO aHa no HanpasieHus 06.03.01 buomnorusi.

PaGouass mporpamma mpenamonaraeT paclpeaciicHne TeM U H3yYCHHE
Marepuajiia 1o pasjaeinaMm. ['paMOTHO CTPYKTypUpOBaHa, W OXBaTbIBACT BCE
aKTyaJbHbIC HAMPABJICHUS MO AUCIIUILIMHE HA CETOAHSIITHUN JIEHb.

Bce paspmenst pabouelt mporpamMmbl  HampaBiieHbl Ha (OpMHUpPOBAHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIUH, B MTOJIHOW MEpe OTBEYAIOT TPEOOBAHUSAM K
pe3yJbTaTaM OCBOCHHUS y4eOHOM nucHMIuiMHBI B cooTBeTcTBUM ¢ PI'OC BO
TpeThero mokosieHus. Kaxaplil pa3nen mporpammbl pacKpbhIBa€T pacCMaTpUBAEMBbIE
BONPOCHI B JIOTMYECKON MOCIEA0BATENBHOCTH, OIMPENEISIEMON 3aKOHOMEPHOCTAMHU
00y4YeHHS CTYJICHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpPeOyeMbIX
KOMIETEHIIMM, YMEHUW U HaABBIKOB CTYJCHTOB MpEAyCMaTpPUBAIOTCA Kak
ayIUTOPHBIE, TAK U CAMOCTOSITENIbHBIE 3aHATHS. KOoMM4ecTBO ayIMTOPHBIX 3aHITHI
U BHEAYJUTOPHON pPAaOOTHI CTYJEHTOB COOTBETCTBYET TPEOOBAHUSAM YYEOHOIO
IUIaHa.

KoHTpons u oOIleHKa pe3yJbTaTOB OCBOCHUS YYE€OHOW JAUCIUTLIIMHBI
OCYILECTBIISIIOTCSI B CTPOTOM COOTBETCTBUU C TPEOOBAHUSIMU Yy4e€OHOIO TUIaHa Io
nuctuiinHe. Pa3zpaboTannbie U npejuiaraeMeie B iporpamme (OpMbl U METOJIBI,
MO3BOJIAIOT B MOJHOM MEpe OCYIIECTBISATh KOHTPOJIb M OLICHKY PE3YJIbTaTOB
o0ydeHus (copMHPOBAHHBIX KOMIICTCHIIMM, OCBOCHHBIX HABHIKOB M YMCHUH,
YCBOCHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4YEOHBIX UW3JIaHUN, WHTEPHET-PECYPCOB,
OCHOBHOM JIUTEPATypPhl BKIKOYAET aKTyaIbHbIE HCTOUHUKHU, K KOTOPBIM Y CTYICHTOB
uMeeTcs CBOOOIHBIN TOCTYTI.

JanHas pabouas mporpamMmMa MOXKET ObITh PEKOMEHJO0BaHA IJid HU3Yy4CHUs
nucuuruinabl «bruodusukay Ha Ouonornueckom axkynprete ®I'HOY BO "KyoI'v".

Penienzent

Haconos A.U. cT. Hay4. COTpyAHUK

JlaGopaTopuy TEHETUKN U MUKPOOHOJIOTHUN
OI'bBHY CKOHIICBB




