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1 Hesm 1 3a1auM U3yYeHUs TUCHHMILUIUHBI (MOIYJIfA).
1.1 eanb ocBOeHUSI TUCHMILIIUHBI.

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

1.2 3agaun AUCHMUILINHEL,

3a/1au OCBOCHHUS TUCIUTUIMHEI — C(OOPMUPOBATH Y CTYACHTOB:
CIIOCOOHOCTh IPHUMEHSATh MPHUHIUIBI  CTPYKTYpHOH U (QYHKIHMOHAIBHOW  OpraHHM3aIuu
OMOJIOTUYECKNX OOBEKTOB M BIIAJICHUE 3HAHWEM MEXaHH3MOB T'OMEOCTATUYCCKOW PEeryJIsIuy;
BJIaJICHUE OCHOBHBIMHU (DU3HOJOTHMUYECKMMH METOJaMU aHajin3a M OIEHKH COCTOSHHUS >KHBBIX
CHCTEM

1.3 MecTo AucuIJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMBbl.

JucrunauHa "buodwusuka" oTHocuTcs K 0a3oBoit yactu bimoka 1 "/lucuuriuHbI
(Moxynu)" yueOHOro IUIaHa, YuTaeTcs Ha 4 Kypce B 7 ceMecTpe.

Kypc "buodusuka" sBisgercs oAHOH U3  0a30BBIX  y4eOHBIX  JUCUUIUIMH
MpoeCCHOHAIBHOTO IIMKJIA MOATOTOBKH OakaniaBpoB mo HampasieHuto 06.03.01 buosorus mo
npodunsm: buoskonorus, buoxumus, ['eneruka, 3oornorusi, Muxpobuosnorus.Jlns ycBoeHus
Kypca CTYACHTY HEOOXOJMMO OpHUEHTHPOBAThCA B MPOOJIeMaxu3ydyaeMbIX B TIPeIMETax
«Marematuka», «Xumusn», «3oouorusny», «boranuka», «Henosek», «buoXumMus U MoJeKyIsipHas
ouonorusy», «®usnonorus pacreHuit». MroroBoir GpopMoil KOHTPOIS 3HAHHMA SBISAETCS 3a4er.
Matepuanbl IUCHUIUIMHBI KCIONB3YIOTCA CTYIACHTaMH B HAay4YHOW paboTe Mpu MOJIrOTOBKE
BBIITYCKHON KBAIM()MKAMOHHOW pabOTHI, a TAKXKE B XOJI€ MOJTYyYCHHUSI 3HAHHUI BO BTOPOU CTYIICHU
BBICILIEr0 00pa3oBaHUs (MarucTparype), KpailHE Ba)KHbI B OCYILECTBICHHH MPAKTHYECKON
JesITeNIbHOCTH OakajaBpa OMOJIOTHH.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB 00y4YeHUs] MO AUCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHH 00pPa30BaTEJbLHOM IPOrPaMMBI.

[InanupyeMbIMHU pe3yiabTaTaMi OOy4€HHUs MO JUCUUIUIMHE, SBISIOTCS 3HAHUS, YMEHMUS,
BJIAJICHUS] W/WIA OMBIT JAEATENbHOCTH, XapaKTEpPHU3YIOUIME ATaIlbl/ypOBHU (OPMHUPOBAHUS
KOMIETEHIIMH U oOecreuynBarouiie JOCTHKEHHE IUIAHUPYEMBIX pe3ylbTaTOB OCBOCHHS
o0Opa3oBaTenbHONW MporpaMMel B 1esoM. [lepeuens koMmneTeHui, GopMUpPYyEMBIX B pe3yibTaTe
M3YYEHHUS TUCIUIUIMHBI, IPUBEIEH B TabIuIe

N Nunexc | Conepxanue B pesynpraTte wu3ydeHHs Y4eOHOW JTUCHUTLIMHBI

° KOMIIET | KOMIeTeHInH (WiH e€ | o0yJaronuecs JOJMKHbI

e CHLUH | YaCTH) 3HATH yMeTh BJIAJIETh

1. OIIK-4 | cnocoOGHOCTBIO OcHoBbl cTpoenus | [Tonp3oBark | HaBbikamu
MIPUMEHSATH IPUHLMIBI | 1 CA OIICpUPOBAHNA
CTPYKTYpHO# i | byHKUIMOHMpOBaHU | QU3MYECKH | TEPMOJAMHAMH
dyHKIHOHATEHOM s OWOJIOTMYECKUX | M YEeCKUMHU

CUCTEM C TOYKHU | 00OPYJOBaH | KOHCTAHTAMU

OpTaHHU3aIIH — oM 5
OrosIOrHIeCKHX (bu3HIEeCKHX Ouosoruuec
00BEKTOB U | 3aKOHOB, B TOM | KHX
BJIQJICHUEM 3HaHUEM




No WNnnexc | Conepxanue B pesynprare wusydeHus y4eOHOW AWCIUILTUHBI
i KOMIIET | KoMmreTeHIu (Wwin e€ | o0ydJaronirecs JOJKHBI
T e 4aCTH) 3HATH yMeTh BJIAJIETh
MEXaHU3MOB qHCIIe UCCIIEIOBaH
FOMEOCTaTUYECKOU TEPMOIMHAMHUKH nix
perymsimm;
BJIaJICHUEM
OCHOBHBIMH
(bU3HOTOTHYECKIUMH
METOAAMU aHaIu3a |
OLIEHKA  COCTOSIHHSA
KHUBBIX CUCTEM
2 OIIK-5 | cnocoGHOCTBIO [TpuHIIATIBI [Ipumensars | HaBbikamu
IPUMEHSTh  3HaHHe | PCAIM3alUu ¢buzuko- OTIEPUPOBAHUS
NPHHITAIOB busznIecKkux XUMHUYECKH | 0a30BBIMHU
ICTOHOI 3aKOHOB Ha | €  3HaHWA | popMyIaMHu B
KJICTOYHOM YPOBHE | JUISI obJacTu
Oprafisaiiu OpraHu3aIiu MHTEpHpeTa | MEMOpPaHHOTO
OMOITOrYecKuX MaTepun 1012041 TPaHCIIOPTa,
00BEKTOB, dKCHiepuMeH | (ponaunHra
OMO(pU3NIECKUX u TaJIbHBIX OCIIKOBBIX
GHOXHMUUYECKIX TAHHBIX MaKpPOMOJIEKYJT
OCHOB, MEMOpaHHBIX
MIPOIIECCOB u
MOJICKYIISIPHBIX
MEXaHU3MOB
KHU3HEIEATEIIbHOCTH

2. CTpyKTYpa M cofiep:KaHHe JMCIHUIIIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.

OOmas Tpy10€MKOCTh AUCIUIIIIMHBI COCTaBIIACT 2 3a4.ef. (72 4.), X pacupeaeiacHue 1mo
BUJAM pPalOT MPEACTaBICHO B TaOIHIIE

Bun yuebnoit paboTbl Bcero | Cemectpsl
(uackr)

4acoB | 7

KonrakTHas padora, B TOM 4ncJe: =

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 | 158
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 QM CHUIUIMHBI:
Pacripenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.
Pazgenbl qucuIuIMHbL, U3y4aembie B / ceMecTpe (ounasn ghopma)

KonmgecTBo yacoB
Ne | HanmeHnoBanue pasnenos AyauTopHast pabota Bueaynurop
Bcero Hasi paboTa
J |03 | JIP CPC
1 | Tema l. BBenenue B Onopusnky 8 2 2 4
2 Tema 2. Tepmoaunamuka | 12 2 4 6
OMOJIOTHYECKHUX CUCTEM
3 Tewma 3. doTtobuonornyeckue mpomeccol | 10 2 4 4
4 | Tema 4. buosnepreruka 10 2 4 4
5 Tema 5. MonekynsipHas 6uodusuka 12 2 4 6
6 Tema 6. buopuzuka mem6pan. Tema 7. | 10 2 4 4
HanortexHosornu
7 O0630p mpoiineHHoro Marepuaia u | 5,8 0 2 3,8
MIPOBEJICHUE 3a4eTa
Htoro no aucuurinae 12 24 318

[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemuHapsl, JIP — maGoparopHbie
3anstusi, CPC — camocTosiTenbHast paboTa cTyieHTa

2.3 Copaep:xanue pa3/iei0B TUCHUILINHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

Dopma
Hamveroare Conep:xanue pazaena reKyIero
Nepaznena P P Y
KOHTPOJIs
12 3 4
1. ITonsarue Ouodusuxu (bP). Brian pazauuHbIX Hayk B|YCTHBIN onpoc
p | bo. IIpumenenne b®d Ha pas3IUyUHBIX YPOBHAX
asnet 1. opraHu3aiuu *kuBoi matepun. CTpyKTypa COBpeMEHHOU
Beenenue B R
b®. Uctopuss pazsutuss b®d. U3BecTHbIE y4EHBIE-
onouznKy

omodusuku (B T.4. poccuiickue). buonuka - moHSTHE,
pUMeEpHI, GU3NIECKHE TTOTXO/IBI.

2. [TonsaTne TEPMOJIMHAMUKH (TH), 3aKOHBI| Y CTHBIN OIIPOC

Paznen 2.

TEPMOJAMHAMHKH U UX MPUIOKHUMOCTh K OMOIOTHYECKUM
TepmoarHamuka

cuctemMaMm. TepMOAMHAMUYECKHE CHUCTEMBI, THIIBI
OMOJIOTHYECKUX
CHCTEM SHEpruu U paboTel B Ouocucremax. (OcoOeHHOCTH

peaim3anu 2-ro Ha4Yajla TCPMOIAWMHAMHKU B




OMOJIOTUYECKHUX cucremax. TepmoauHamudeckoe
paBHOBecue. Hersutponus. JIuHeilHas W HenuHeWHas
obnmactu TepmoauHamuku. Teopema Ilpuroxkuna.
CootHomienust  Onzarepa. CBsI3b  SHTPONMU U
OMOJIOTUYECKOI UHPOpPMALIUH. [IpakTnueckue
NPWIOKEHNS  TEPMOJUMHAMMYECKOIO  IOAXoJa B
OMOJIOTUU — TETUTIONIPOIYKIIMS KUBBIX CUCTEM, IPaBUIIa
beprmana, Annena.

Paznen 3.
doTobMoIOrnYecKne
IIPOIIECCHI

DnekTpoMarauTHeIe u3nydenus (OMMU), buonornueckue
s dexTh paznmuuHbx yacteh cnekrpa OMU. Tlonstue
(dhoTobuonoruu, 061acTh HOTOOMOTOTUUECKHUX SBJICHUH.
Crannu (hoTOOMOIOTHYECKOTO
nporecca. Knaccudukaius u KpaTtkasi XapaKTepUCTHKA
(oTOOMOIOTHYECKUX ~ SIBJICHUH. @YHKIMOHAIBHO-
(hbU3HONIOTHYECKHE U JIECTPYKTUBHO-MOIUDUIIUPYIOIINE
(dboTopeakium. duznyeckas npupoaa CBeTa.
KopnyckynsipHo-BoIHOBOMH Jyaanu3M cBeTa B
OHMOJIOTMYECKHX peakiusix. bruogornuecku BaxKHbIE THITBI
MOJICKYJISIPHBIX opoOuTanei u AIIEKTPOHHBIX
COCTOSTHUH. DJEKTPOHHBIC NIEPEX0/IbI B OMOMOJICKYJIax.
Cxema Sl6noHckoro. JlromuHecueHuus OuocucrteM —
(bu3nuecKas OCHOBA, TUIIBI TIOMUHECIICHIIMH, KBAHTOBBII
BbIXOJ, 3aKoH CTokca. IlpuponHbie U UCKYCCTBEHHBIE
¢bayopodopsl. ['ennozaBucumMbie OUOPUTMBI, PAOOTHI
Uuxesckoro. MccnenoBanus

Kupmnan.  ®@oromMerpudeckue  METOABl  aHAIM3a.
[IpumenumocTsb 3aKOHa Bbyrepa-JlamGepTta-bapa.
[IpakTuueckoe IpUMEHEHNE — doromerpus,

cniekTpodoTomeTp, 3akoH byrepa-Jlambepra-bapa.

YceTHBIT onpoc

Paznen 4.
buosneprernka

[lonatue OHOPHEpPreTMKM U €€ MeCTOo B CHCTEME
Oouosnornyeckux  Hayk. LleHTpanbHas  mpoOiema
O6uosHepreTuku. Ponb Ouonormueckux wmeMmOpaH B
OmosHepreTudeckux  mporeccax.  Kmaccudukamms
MeMOpaH ¢ TOYKM 3peHus OuosHepretuku. OOmue
MIPUHLMIIBI TpaHC(hOpMallMU YHEPTUK B OnomemMOpaHax.
"DHepreTuyeckue BaIIIOTHI” JKUBOMN KIJIETKH.
XemuoocMoTHueckass runore3a Mwutdemna. OCHOBHBIE
TMIOTE3bl  00pa30BaHUs ~ Makpo3proB.  IIpuHIMITEI
CTPOECHUS " (GYHKIIMOHUPOBAHUS JJIEKTPOH-
TpaHcnopTHbIX wenedt (OTLL). AT®-cuHTeTaza -
NPUHLIMIIBI  CTPOEHUS B CBSI3U C  BBINOJHIEMON
¢yaknueit. Cesa3p ¢ OTL. buodusmyeckne OCHOBBI
¢ynkunonupoanue AT®d-cunreraspl. OcoOEHHOCTH

MOJIEKYJIbI ATO Kak YHUBEPCAIBHOTO
MaKpO3prHUECKOT0 COEIUHEHMUS. [IpakTnueckue
MPWIOKEHNUS ~ OMOdHEpPreTMKH —  OHUOTOIIMBHBIE

3JIEMEHTBI, OMOCEHCOPHI.

YcTHBII onpoc

(Pa3men 5.

[lonaTne, WCTOpPHSI  CTAaHOBJCHUS  MOJEKYJISPHOU
O6MOo(U3UKHU, CBSI3b C JAPYTMMHU paszfeiamMu OHOJIOTHH.

YeTHBIN onpoc




MonexynspHas
ouoduznka

[TpuHIHIBI CTPYKTYPHOU OpraHU3aliyd OHOMOIUMEPOB.
YpoBHH OpraHU3aIUH. AToMHas CTPYKTYpa,
koH(popmanus,  KoHpurypamus.  XapaKTepUCTHKH
CTPOEHHUSI MOJIEKYJI: JUIMHA CBS3€d, UX MOJApU3aLus,
3¢ (heKTHBHBIC aTOMHBIE paauyCchl. BomopoaHbie CBS3H —
uX poilb B (opMHupoBaHHME MaKpOMOJEKyl. Bumbl
B3aUMOJICHCTBUIL B OHMOMakpoMmoJieKyiaax. BaH-aep-
BaanbcoBbl (OpHeHTalMOHHBIE, WHIYKIUOHHBIE,
JUCTIEPCUOHHBIE) B3aUMO/ICHCTBUSI.
DnekTpocTaTuiyeckue  B3ammojerdcTBus.  OOBEMHBIE
B3aUMOJICHCTBUS B MaKpoMoJieKyJiax. [IoHaTHE r100YIbI
u Oenka, YyciuoBHs WX CyllecTBoBaHus. Poib
ruipoOOHBIX  B3aMMOACHUCTBHI B  (OPMUPOBAHUU
MIPOCTPAHCTBEHHON  CTPYKTyphl  OenkoB.  Teopus
Oumepa. Boma Kak  yHUKaIbHOE  XHUMHUYECKOE
coenunenune. KiacrepHas crpykTypa Boasl. Mojaenb
“Oenok-maluHa’”. MounekynsipHbie MOTODBL.
[IpakTueckoe  mpUMEHEHHWE —  MOJCIIMPOBAHUE
OCNKOBBIX CTPYKTYp C TIOMOIIbIO pacrpeaeeHHbIX
BBIYHMCIIEHHH, cuctema Fold.it

Paznen 6.
buodusuka memOpan

[TpuntMTIBI cCTpOCHUST OOMEMOpaH, MeMOpaHHbBIE OCIKH
u junuiasl. DPynkumum O6umomemOpadn. CTaHOBIIEHUE
MIPEACTABICHUH O CTPYKTYpe OMoMeMOpaH, COBpeMEHHast
KHUJIKOKpUCTAJIJIMUECKast MOeb. JIMHaMUKa MOJIEKYI B
MeMmOpaHax — JarepanbHas JuGQy3us, Guumn-giomn
NOJIBUKHOCTb.  MoJieNbHbIe JIMIUIHBIE MeMOpaHbl —
THUIIBI, CTPOCHHE, CIIOCOOBI MOJTyUSHHsI, UCTIOIb30BaHUE.
da3zoBble  mIepexoAbl B JIMIUAHBIXOMOMEMOpaHax.
buonornueckoe 3uauenue. IloHsTre U CBOMCTBA JKUIKHUX
KpHUCTAJIJIOB. Knaccupukanus ~ TpaHCHOPTHBIX
npoueccoB B OunomemOpanax. Ilpumepst. IlaccuBnblit
tpaHcnopT. Tunbel nudpdy3un, MeMOpaHHBIE TOPHI.
Ocmoc u ¢unbTpauus. YpaBHenuss ®uka, Teopena,
Hepucra-Ilnanka. AKTHBHBIA TpaHCIOPT — poOJIb B
KJIETKE, TUIIBI ¥ IpUMepsbl. [IpakTnyeckoe npuMeHEHNnE —
CTpO€HHE, TPUHIUNBl (QYHKIMOHUPOBAHUS HATPUMA-
KaJIMEBOT0, KaJbLMEBOTO HACcOCOB. Poip B KiEeTKe
OpraHusMe.

YcTHbli onpoc

7.Pa3zmen 7.
Hanorexunomgorun

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

2.3.3 JlaGopaTopHble 3aHATHSI.

. dopma
HaumMeHoBaHue Temartuka nabopaTopHbBIX 3aHITHIMA
No TEKYILIETO
paszzena
KOHTPOJIA
1 |2 3 4

B OMOpU3UKY

1|Pasmen 1. BBenenue

OMOJIOTUYECKUX HCCIIeIOBaHUI.

3anamue . ®uznyeckue NpUHIUNBI B npubopax ais|KomnokBuym

Nel




2 [Paznen 2.[3anamue 2. TepMOAMHAMHUUYECKHE pacueThl HEKOTOPBIX|KomnokBuym
TepMmoauHamuka rapaMeTpoB OMOJIOTHYECKUX CHCTEM No2
OMOJIOTUYECKHUX
CUCTEM

3|Paznen 3.|3anamue 3. ®otomeTpus, NpakTuyeckue npuioxenus Komioksuym
dotobuonornyeckue|zakona byrepa-Jlambepra-bopa. Ne3
IIPOLIECCHI

4 Paszen 4. |3ansmue 4. MoaenupoBanue nporeccoB|KomiokBuym
Broduepretuka OMOdIIEKTPOTeHe3a B MUKPOOHBIX TOIUIMBHBIX 3JIeMeHTax | Nod

5|Paznen 5.3ausmue 5. Hexotopwie 3akoHOMepHOCTH (onaunra|KommokBuym
MonexyinsapHas O0enkoB. MogenupoBaHue Ha TpuUMepe MpPOorpammbl|Ne5
onodusnka Fold.it

6 Pasnen 6 3anamue 6. buonexrpoxumuueckue rmnpoieccsl  c|KoimokBuym
Brodusuia ;Ipldnh&eHeHHeM MIPOTOHCENIEKTUBHBIX MeMOpaH. 3anamue|Ne6.
g, e 7, Ipmssoe s aseesgorenesso Kooy
Hanorexnonoruu -

HCCIIEIOBaHUSIX
7 O0630p npoiiiecHHOrO MaTepuana u nposeaeHue 3aueta |KomnokBuym
110 BOIIpOCam
K 3a4eTy

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)

Kypcosblie paboTsI —

HE IIPEyCMOTPEHbI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUus JJI CaMOCTOSATeIbHOH pPadoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOLYJIIO)

[Tepedyenpr ydueOHO-METOIUUECKOTO OOECIEUEHHUsI TUCIUIUIMHBI 110

Harnucanuio pedepara

Kpacnosipck: COY, 2014. — 60 c.

paboOThl  CTYZIEHTOB, YTBEP)K/ICHHBIE
MUKpPOOHOJIOTMM U OMOTEXHOJOTMH. MPOTOKON Ne
utonst 2017 r

Ne  Bug CPC BBITOJIHEHUIO CAMOCTOSITEbHOM paboThI

1 ]2 3
IToaroroska kK | CTO 4.2-07-2012 Cucrema MeHemKMeHTa KauecTtBa. OOIme
YCTHOMY OIIpoCy, | TpeOOBaHUsI K IOCTPOCHMIO, H3JIOKEHUI0 U  O(POPMIICHHUIO
KOJIJIOKBUYMY, JOKYMEHTOB y4eOHOW nearenbHOcTH. — llepewsganme. —

Meronuueckrue yKa3aHUs IO OpPraHu3aldd CaMOCTOSITEIbHOM
Kadeapoi

TeHETUKH,
21 « 26 »

VY4eOHO-MeToIMYeCKHe MaTepualibl Ul CaMOCTOSITEIbHOM pPabOThl OOydaIOIIMXCS M3
YyHhClla WHBAJWAOB U JIMII C OTIPAaHMYEHHBIMH BO3MOXHOCTAMU 3710poBbsi (OB3)moryr
NPEJOCTaBIATECS B (opMax, aJalTHPOBAHHBIX K OTPAaHMYCHHUSM UX 370POBbS U BOCIPHUATHUS

uH(popMauu:

JUid nu1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B rieyaTHOU popme yBeIMUEHHBIM HIpUPTOM,
— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B (hopme ayauodaiina,




— B IIeyaTHOM opMe Ha si3bike bpaiins.

JIist JTUI ¢ HApYIIECHUSIMA CITyXa!

— B IIeYaTHOM (opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIT C HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoi opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

[Ipu peanuzamuu y4eOHOW pabOTHI MO OCBOEHHUIO Kypca "buodusuka" mcnoiab3yrorcs
COBpPEMEHHbIE 00pa30BaTe/IbHbIE TEXHOJIOIHHU:
¢ uHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH;
® [IPOEKTHBIE METO/Ibl OOYUEHNUS;
® UCCIIEI0BATEIbCKUE METO/Ibl B O0yYECHUH;
e npoOiemMHOe o0yueHue

I[JI)I JiuLg ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMH 300POBBA IMPEAYCMOTPCHA OpraHu3anusd
KOHCYJ’IbTaHHﬁ C UCIIOJIb30BAHUEM BHCKTpOHHOﬁ IIOYTHI.

4. OneHOYHBbIE CPEACTBA VISl TEKYLEr0 KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTaluu.

4.1®DoH] O1IeHOYHBIX CPEACTB AJIsl POBeIeHUsI TEKYIIEro KOHTPOJIS.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IMPOBOAUTCS (PPOHTAIBHO HA KaXKJOM 3aHATHH IS
OTpeieNieHUs] TEOPETUYECKOM MOJATOTOBKU K MPAKTUYECKUM paboTaM B BUJE YCTHOTO OIpOCa,
KOTOPBIA OIEHUBACTCS 1O MATHOAUTLHOW IIKalle, a TaKXe C TIOMOIIBIO JOKJIAJIOB W
KOJUIOKBUYMOB.

IlepeyeHb BONPOCOB /IJisl YCTHOTO KOHTPOJISA 3HAHUM CTY/1€HTOB:

Temal: BBenenune B 0uopuzuky
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. Tlomstue tepmonuHamuku (TJI), 3aKoHBI TEPMOJMHAMMKM M HMX MHPUIOKHUMOCTb 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 HenuHelHas oOnactu TepMmoauHaMuku. Teopema Ilpuroxxuna. CooTHOIIEHUS
Omnzarepa.
8. CBs13b PHTPONHH U OHOIOTHYECKON MHPOPMAIUH.
9. [IpakTHyeckue MPUIOKEHHUS TEPMOAMHAMUYECKOTO MOAX0/1a B OMOIOTUN — TETUIONPOYKIIUS
JKUBBIX CUCTEM, ITpaBwia beprmana, Annena.

Tema 3: @oT0oOHOIOrHYECKHE MPOLIECCHI



10. DnexktpomarauTtHbeie u3nydeHus (OMU), Oumomormueckue >Gh(PEKTH pPa3TUUHBIX YaCTEH

cnektpa OMMU.

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

¢doToOnoIOrHUecKOro mporecca.

12. Kiaccudukanms ©  KpaTkas  XapakTepucTHKa  (HOTOOMOIIOTHYECKUX  SBJICHUH.

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

13. ®usnyeckas npupoaa ceera. KopmycKkynsipHO-BOJHOBOH Jyain3M CBeTa B OMOJIOTHYECKHUX

peaknusax. bruonornyecku BaxKHbIE TUIIBI MOJIEKYJISIPHBIX OPOUTAJICH U 3JIEKTPOHHBIX COCTOSHUH.

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

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

BBIXOJI, 3aK0H CTOKCa.

16. ITpupoaabie 1 UCKycCTBEHHBIE (PIIyopOodOpHI.

17. I'enmnozaBucumbie OnopuTMbl, padboTel UmkeBckoro. Uccnenopanus Kupnuan.

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

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

20. Ilonstue OWMOZPHEPreTUKH W €€ MEeCTO B CHUCTeMe OHOJorMueckux Hayk. LleHTpanbHas

npo0jieMa OMOIHEPIeTHKHY.

21. Ponp 6uonoruueckux memOpan B OnosHeprerudeckux npoueccax. Knaccudukanus memOpan

C TOYKH 3peHUs] OMO3HEPTEeTUKH.

22. O6muMe NpuHIUIBE TpaHChOpMaIlUU SHEPTruu B OnoMeMOpaHax. "DHepreTuuecKrue BaltoThl”

JKUBOU KJIETKH.

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

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

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

26. buodusndeckue ocHOBHI (GyHKIMOHHPOBaHUE AT®D-cHHTETA3HI.

27. Ocobennoctu Momnekynbl AT® kak yHUBEPCaTbHOTO MaKPOIPTUUECKOTO COSTUHEHUSI.

28. IlpakTHueckre NpuIoKeHus: OMOIHEPTETUKN — OMOTOIIIMBHBIE 3JIEMEHTHI, OMOCEHCOPBI.
Tema 5: Mouekyasipaasi Ouopuszuka

29. TlonsTre, UCTOPUS CTAHOBJICHHUS] MOJICKYJSIPHON OMO(HU3HKH, CBSI3b C APYTMMH pa3ernamMu

6uonoruu.

30. IlpuHIMOBI CTPYKTYPHOM OpraHu3aiuu OWOMOJIMMEPOB. YPOBHMU OpraHU3aIMH. ATOMHAas

CTPYKTYpa, KoH(opMaIus, KOHPUTyparus.

31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJWHA CBsI3eM, WX moJspusanus, 3h(eKTuBHbIE

aTOMHbIE paanychl. BogopoaHble ¢Ba31 — X poiib B OPMUPOBAHUE MAKPOMOJIEKYJI.

32. Bunbl B3aumojeiicTBuil B OGmomakpomodsiekynax. Ban-nep-BaanbcoBsl (OpHeHTalMOHHBIE,

UHYKIMOHHBIE, TUCTIEPCUOHHBIE) B3aUMOJICHCTBUSA. DINEKTPOCTATUYECKHE B3aUMOICHCTBHUS.

33. OO6bEMHBIE B3aUMOJAEHCTBUS B MakpomoJekynax. [londarue rnoOynsl u Oenka, yCIoBUS UX

CYILIECTBOBAHMSI.

34. Ponb ruapo¢doOHBIX B3aUMOJEHCTBUI B (OPMHPOBAHUU IMPOCTPAHCTBEHHON CTPYKTYpPHI

oenkoB. Teopus dumepa.

35. Bona kak yHUKaJIBHOE XUMUYECKOE coeTnHeHne. KitactepHas CTpyKTypa BOJBI.

36. Mopensp “Oenok-mamuHa”. MoJeKyIsipHble MOTOPBI.

37. IlpakTuuyeckoe TpPUMEHEHHE — MOJEIUPOBAaHUE OEIKOBBIX CTPYKTYp C TOMOIIBIO

pacnpeneaeHHbIX BBIYHCIICHHH, cucrTema Fold.it

Tema 6. buopuznka memOpan

38. IIpunuuns! crpoeHus: OuomeMOpaH, MeMOpaHHbIe OeTKy 1 TUIH bl OyHKIMH 6HoMeMOpaH.

39.  CraHoBlieHHME  TpEACTaBIEHUH O  CTpyKType  OuomemOpaH,  COBpeMEHHas

KHUJIKOKPHCTAIITNYECKasi MOJIEITb.

40. lunamMuka MOJIeKya B MeMOpaHax — aTepaibHas 1uddy3us, Gaun-¢aon noJBUKHOCTS.



41. MopenbHble TUMUIHbIE MEMOpaHbI — TUIIbI, CTPOEHUE, CIIOCOOBI MOJIY4YEHHUsI, UCTIOJIb30BaHUE.
42. @a3oBble Mepexoabl B JTUMHUIHBIX OMomemOpanax. buonornueckoe 3Hauenue. IloHstue u
CBOMCTBA KUJKHX KPUCTAJUIOB.
43. Knaccudukariys TpaHCIIOPTHBIX MPOIecCCOB B OnoMeMOpanax. [Ipumepsr.
44. ITaccuBHbIi Tpancnopt. Tunbl nuddy3nn, MeMOpaHHBIC TTOPHI.
45. Ocmoc u dunbrpanus. Ypasuenus ®@uka, Teopenna, Hepucra-Ilnanka.
46. AXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPHI.
47. IIpakTHyeckoe MPUMEHEHUE — CTPOCHUE, TPUHIHUIHI () YHKIIMOHUPOBAHUS HATPUN-KaJIHEBOTO,
KaJIbLINEBOT0 HACOCOB. POJb B KIIETKE U OpraHu3Me.
Tema 7:HanoTexHoJI0ruun
48. Ilonarue(s1) HAHOTEXHOJIOTUH, KIacCU(PUKAIUSA OTpaciaeil HAHOTEXHOJIOTUH, OMOTIOTHYECKHE
HaIpaBJICHUS.
49. JIHK kax wmatepuan il HaHO-MaHUITYyIHpoBaHus. ['padeH, ¢ymiepeH, yriepoaHbie
HAaHOTPYOKU — MOHATHE, TPUMEHEHHE.
50. IlpuGopsl HAHOTEXHOJIOTHYECKHUX HCCJICAOBAHMH — AaTOMHO-CHJIOBOM MMKPOCKOII,
AIIEKTPOHHBI MHKPOCKOI, JiazepHblil muuuer, AMP / DIIP-cnekTpocokonuss — MpUHIIHII
NENCTBUS, BO3SMOXXHOCTU 1711 OMOJIOTHH.

Kpurepum ouenkn

OIIGHKa «OTIIMYHO» / «3auteHo». OTBeThl Ha IOCTaBJIEHHBIE BOIIPOCHI MU3JIararoTCsa JIOTUYHO,
MOCNEAOBATEIbHO M HE TpeOyIOT [OMOJHUTENbHBIX mosicHeHui. [lomHO packpbIBatoTCs
MNPUIUHHO-CJIICACTBCHHBLIC CBA3HW MCXKAY ABJICHUAMU U COOBITHSIMH. I[eHaIOTCSI O6OCHOB21HHI)I€
BbIBOJIbI. COOIII01at0TCS HOPMBI JIMTEPATYPHOI peun

Onenka «xopomo» / «3adreHo». OTBeThl Ha TMOCTABICHHBIC BOMPOCHl  HM3JIAraroTCs
CUCTEeMAaTU3UpPOBAHO U IMIOCIIEOBAaTeIbHO. Marepuan wu3jaraeTcsi YBEpPEeHHO. PacKpbIThI
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY SABJIICHUAMH U COOBITHSMU. I[eMOHCTpI/IpyeTCSI YMCHUC
aHAIM3UPOBATH MAaTEepPHAall, OJHAKO HE BCE BHIBOJBI HOCST apryMEHTHUPOBAHHBIN U I0Ka3aTeIbHBIN
xapaktep. CoOII0Ial0TCsl HOPMBI JIUTEPATYPHON PEYH.

OreHka «yIOBIETBOPUTENIBLHO» / «3auTeHO». JlomycKaloTcs HapyIIeHHUs B MOCIEA0BATEIbHOCTH
n3noxennsa. HemoiHO PaCKpBIBAOTCA IMPHUYUHHO-CJICIACTBCHHBIC CBA3HW MCXKIAY ABJICHHUAMHU U
coObITUsIMH. J[eMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOMPOCA, C TPYAOM pPEIIAITCS
KOHKPCTHBIC 3aJjayvu. Nwmerorcs 3aTPpyJHCHUSA C BBIBOJAMMU. I[OHyCKaIOTCSI HapymcHus HOPM
JUTEPaTYpPHOU peun.

OneHka «HEYyJIOBJIETBOPUTEIBHOY» / «HE 3aYTEHO». Marepuas u3naraercsi Herocsae10BaTeNbHO,
COMBYMBO, HE MPEJICTABIISAET OMPEIeJICHHON CUCTEMbI 3HaHUI TI0 AUCUUIUTHHE. He packpbIBatoTcs
MNPUYIUHHO-CIICACTBCHHBLIC CBA3W MCKAY ABJICHHUAMU U cooprTusaMu. He IIPOBOAUTCA AHAJINS.
BoiBobI OTCYTCTBYIOT. OTBETHI HA IOMIOJIHUTENIBHBIE BOITPOCHI OTCYTCTBYIOT. IMetoTCS 3aMeTHbIE
HapyILEeHUs HOPM JINTEPAaTypPHON PEYH.

BOl'lpOCLI K KOJJIOKBUYMaM

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-OMOU3UMKU (B T.4. poccuiickue). buonuka - moHsTHE,
pUMephl, GU3NUECKHUE OIXOIBI.

Konnoksuym 2: TepmoannamMuka 0M0JI0THYECKHX CHCTEM

[lonsatue tepmoaunamuku (T/l), 3aKOHBI TEPMOAMHAMHMKHA M HUX HPUIOKUMOCTH K
OMOJIOTUYECKMM cUCTeMaM. TepMOJMHAMUYECKHE CHUCTEMbl, THUIIBl SHEpPruu U paboThl B
6uocucremax. OCOOEHHOCTH peanu3alui 2-T0 Hayaja TEPMOJAWHAMHKH B OHMOJIOIMYECKHX
cucremax. TepmoanHamuueckoe paBHoBecue. Hersntponus. JIuneitHas u HenuHelHas obnactu
tepmoguHamuku. Teopema [lpuroxuna. CoortHomenus Owmnszarepa. CBsi3p SHTpONMM H



O6uonornyeckoit nHpopmanuu. [IpakTnyeckne NpUIOKEHUs] TEPMOJUHAMUYECKOTO IOAXO0Ja B
OMOJIOTHH — TETUIONPOIYKIIHS KUBBIX CUCTEM, paBmiia beprmana, Aniena.

KonnokBuym 3: @oroduoi0rudecKue npouecchl

OnexkrpoMarautHeie u3iaydeHus (OMMU), Ouomornueckue >PQPEeKTsl Pa3TUUHBIX YaCTeH
cnektpa OMMU. Ilonsitue ¢oroduonorun, obnacts (oroOmomorndeckux siBiueHuid. Craauu
¢$oToOMOIOrHIECcKOro nporecca. Kimaccuduxarms U KpaTkas XapaKTepUCTHKA
¢doroOuonornueckux  ABNeHUNA. DYHKIUMOHAIBHO-(PHU3HOIOTUYECKHE U JECTPYKTUBHO-
mMomudumpyronme (oropeakuu. @usnueckas mnpupoaa cBera. KopmycKyaspHO-BOJIHOBOM
yalu3M CBeTa B OHMOJOrMYECKMX peakUusxX. BUomornyeckn BakKHbIE THIBI MOJIEKYISPHBIX
opOuTanell M SJIEKTPOHHBIX COCTOSHHHA. DJIEKTPOHHBIE Tepexoabl B OuoMmoinekynax. Cxema
Sl6nonckoro. JlromuHecueHuss OMocucTeM — (U3MYECKas OCHOBA, THIIBI JIOMHHECHEHIINY,
KBAaHTOBbI  BbIXOZ, 3akoH Crokca. IlpuponHble U HCKYCCTBEHHbIE  (PIIyopOoQOpBbl.
I'enno3aBucumbie OUOPUTMBI, paboThI YukeBcKoro. HccnenoBanus
Kupnuan. doromerpuueckue MmeTo sl aHanu3a. [I[pumenumocts 3akona byrepa-Jlam6epra-bapa.
[TpakTnyeckoe npumeHenue — poromerpus, crnekrpodoromerp, 3akoH byrepa-Jlambepra-bapa.

KosoxkBuym 4: buosnepreruka
[TonsTHe 6GMO’HEPreTHKHN U €€ MECTO B cucTeMe Ouosorndeckux Hayk. LleHTpanbHas npoGiema
O6uosHepreTuku. Ponp  Ouonornyeckux MeMOpaH B OHMOZHEPreTMUYECKHX  Ipoleccax.
Knaccugukarus memOpan ¢ ToOuku 3peHus 6nosHepreTuku. OO1me NpuHUKIBL TpaHchopMaIiu
SHepruu B OmomeMOpaHax. "DHepreTuyeckue BaJIIOThI” JKUBOHM KIETKH. XEMHOOCMOTHYECKas
runote3a Mutuenina. OCHOBHbBIE TMIIOTE3bI 00pa30BaHUs Makpod3pros. IIpuHIMNBI cTpOeHUS U
byHKIIMOHUpOBaHUS 3JeKTpOoH-TpaHcropTHRIX Ieneil (DTL[). ATd-cunTeraza - NPUHIUIIBI
CTpoeHus1 B CBs3u ¢ BbimosHsiemMon ¢Gynkmued. CBsa3p ¢ DTL. buodusnyeckre OCHOBBI
¢ynkunonnpoanue AT®-cunrerassl. OcoOeHHOCTH MOJeKyiasl AT® Kkak yHUBEpCaIbLHOTO
MakKpo3pruyeckoro coequHenus. [lpaktuyeckue npuaokeHus: OMOIHEPreTUKN — OUOTOIIMBHbBIE
AIIEMEHTBI, OMOCEHCOPHI.

KouioxkBuym 5: MoJiekyasipHasi 6uopu3nka
[TonsTHE, MCTOPUS CTAaHOBJEHUS MOJIEKYJISIpHOM OMO(MU3MKH, CBA3b C APYTUMH paziesiaMu
ouoniornu. [IpUHIMIBI CTPYKTYPHOW OpraHu3aliyd OUOIOIMMEPOB. YPOBHH OpraHU3allvu.
ATOMHasi CTpyKTypa, KoHdopMmauus, KoHpuUryparus. XapakTepUCTUKH CTPOEHUS MOJIEKYII:
JUITMHA CBSI3€H, UX nosisipu3anus, 3pPpeKTUBHbBIE aTOMHBIE pauychl. BomopoHbie cBs3U — UX pOJIb
B (opMUpoBaHME MakpoMojekyia. Buiael B3aumopelcTBuii B OGmoMakpoMonekynax. Ban-nmep-
BaanbcoBel  (OpHMEHTALIMOHHBIE,  MHAYKLUMOHHbIE,  JIUCHEPCUOHHBIE)  B3aUMOJIECHUCTBUS.
OnexkTpocraTueckue B3aumojeicTBus. OOBEMHBIE B3aUMOJICHCTBUS B  MaKpOMOJIEKYJax.
[TonsiTe ro0OybI M OeKa, YCIOBUS UX CylIecTBOBaHUs. Poib Tuapoh0OHBIX B3aUMOICHCTBUI B
(bopMHpPOBaHUHU MPOCTPAHCTBEHHOM CTPYKTYphI OenkoB. Teopus dumepa. Boxa kak yHuKaabHOE
XUMUYecKoe coenuHenune. Kiactepnas cTpyktypa Bomabl. Mogens  “Oenmok-marimHa’”.
MosnekynsipHble MOTOpBL. [IpakTHueckoe NpuMeHEeHUe — MOAETMPOBaHNE OEITKOBBIX CTPYKTYp C
TIOMOIIBIO PaCIpe/IeICHHbIX BBIYMCIICHH, cucTeMa Fold.it

KoanoxkBuym 6. Buopusuka memopan
[TpuHuMnbl cTpoeHus 6uoMeMOpaH, MeMOpaHHble Oenku U Junuael. OyHKIUU OHMOMeMOpaH.
CraHOBIIEHHE MIPEJCTABICHUN O CTPYKTYpe OMoMeMOpaH, COBpeMeHHast KUIKOKPUCTATITNIeCcKast
Mozenb. JImHaMuKa MOJIeKyJl B MeMOpaHax — iarepanbHas uddy3us, Gpaur-dron moaBuKHOCTb.
MojenbHble TUMUAHBIE MEMOpaHbl — THUIIbI, CTPOGHUE, CIOCOOBI MOMYyYEHHsI, UCIIOIb30BaHHE.
@da3oBble Mepexoibl B JUMHAHBIX OunomemOpanax. buosnormueckoe 3Hauenue. [lonsitTue u
CBOWCTBA XKUAKUX KpUCTaLIoB. Kitaccudukaius TpaHCIOPTHBIX MPOLIECCOB B OMOMeMOpaHax.
[Tpumepsrl. IlaccuBnsiii TpancnoptT. Tumnsl quddy3uu, MemopanHbie nopsl. OcMoc U GUIbTpaLKS.
VYpasuenus @uka, Teopenna, HepHcra-IInanka. AKTHUBHBINA TPaHCIOPT — POJIb B KIETKE, TUIIBI U
npumepsl. [IpakTuyeckoe NmpUMeHEHUE — CTPOEHHE, MPUHIUMBI (PYHKIMOHUPOBAHUS HATPHIi-
KaJIMEBOT'0, KAJIbLIUEBOT0 HACOCOB. POJIb B KJIETKE U OpraHU3ME.



KouasnoxkBuym 7:HaHnoTexHo10THH
[ToHsATHE(s)) HAHOTEXHOJOTHH, KiaccH(UKalus oTpacieil HaHOTEXHOJOIMH, OHMOJIOTHYECKHE
Hanpasinenus. JIHK kak wmarepuan nis HaHo-maHunyiaupoBaHus. I'paden, ¢ysuiepen,
yIJIepOJHbIE HAHOTPYOKM — TOHSTHE, npuMeHeHue. [Ipubopsl HAHOTEXHOJIOTUYECKUX
UCCIIIOBAaHUH — aTOMHO-CUJIOBOM MHUKPOCKOII, JIEKTPOHHBIA MHKPOCKOII, JIA3€PHbII NMUHIET,
SAMP / DI1P-cieKTpoCcOKONus — MPUHIUI JEHCTBUS, BO3SMOKHOCTH

Kputepuu onieHK KOJJIOKBHYMA:

- OIICHKA «OTJIMYHO» BBICTABJSACTCS, €CIM CTYIACHT JCMOHCTPHPYET BCECTOPOHHEE,
CUCTEMAaTUUYECKOE U ITyOOKOe 3HAaHUE MaTepuasa, yMEHHE CBOOOIHO BBITIONHSATEH MPAKTUYCCKUE
3aJlaHUsl yMeeT CBOOOJHO JIOTHYECKH, apTyMEHTHPOBAHHO, YETKO M C)KATO M3JlaraTh OTBETHI Ha
BOTIPOCHI C MCIIOIH30BAHUEM HAYIHON TEPMUHOJIOTHH;

- OLIEHKAa «XOPOIIO» BBICTABISACTCS, €CIIM CTYACHT IPOJCMOHCTPHPOBAI XOPOIIHE
CUCTEeMATUYECKUE 3HAHMS MaTepuana, OTBEThl COJEPKAT HEKOTOPYID HETOYHOCTh WM HE
OTJIMYAIOTCS TOJIHOTOM M3JI0KEHUS;

- OIICHKA «yJIOBJICTBOPUTEIHLHOY BBICTABIISIETCS, €CIM CTY/ICHT J1aeT HETOJIHBIC OTBETHI Ha
BOIIPOCHI, JONMYCKAaeT HETOYHOCTH B (POpPMYyITUpPOBKaX;

- OIICHKAa «HEYJOBJICTBOPUTEIHLHO» BBICTABISETCS, €CIIM CTYJICHT HE MOATOTOBHUIICS, HE
OTBETHJI Ha BOTIPOCHI WJIM OTBETWJI HEMPABWIBHO; MOKa3all cliadble 3HAHUS U JOMYCTHI IpyObie
OIINOKHU

OneHouHBbIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM UX MHIUBHYaIbHBIX ICUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JINI]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBBS
NPEIOCTABIISCTCS OTIOJIHUTEIBHOE BPEMSI [UIs TIOATOTOBKH OTBETA;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMHU 370pPOBbS IPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl O0YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa orneHMBaHUsI Pe3yNbTAaTOB OOyYSHHS WHBAIWIOB M JIUI] C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIIEHUSIMA 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUist 1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (hopMe 2IEKTPOHHOTO IOKYMEHTA,

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

4.2 ®oHJ OLICHOYHBIX CPEACTB AJIsl MPOBeIeHNs MPOMEKYTOYHOH ATTeCTALMH.

Bonpocs! 1J1s1 MOATOTOBKH K 3a4€Ty



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

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

3. buoHuka - noHsTHE, MPUMEPHI, (PU3MUECKUE MTOIXOIBI.

4. Tlousitue TtepmomuuamMuku (TJl), 3akOoHBI TEPMOJMHAMHUKHM M UX TMPUIOKUMOCTh K
OMOJOrMYECKUM CHCTEMAM.

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

6. OcoOeHHOCTH peanu3alMyd 2-TO Hayaja TEPMOJWHAMHKM B OHOJOTHMYECKHX CHCTEMaXx.
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 KpaTkKas  XapaKTepucThka  (OTOOHMOJIIOTMYECKUX  SIBJICHUH.
OYHKIMOHATBHO-(U3HOIOTHUECKUE U IECTPYKTUBHO-MO U pULiupyroue GoTopeaKiim.

13. ®usnyeckas npupoaa csera. KopmyckynsipHO-BOJIHOBOM Ayannu3M cBeTa B OMOIOTHUECKUX
peakiusix. bronornuecku BaXHbIE TUITBI MOJICKYJISIPHBIX OpOUTAJIEH U JIEKTPOHHBIX COCTOSTHUH.
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. T'enno3aBucumbie Ouoputmbl, padboTel Ymkerckoro. Uccnenopanust Kupnuan.

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

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

20. IlonsTne OMOZPHEPreTUKM W €€ MEeCTO B CHCTeMe Ouojormueckux Hayk. lleHTpanpHas
npobiaemMa GMO’HEPTreTHKH.

21. Ponp Guonoruueckux MmemMOpaH B OMo3HepreTndeckux npoieccax. Knaccudukaius memopan
C TOYKH 3pEHHsI OMOIHEPTETHKH.

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

23. XemuroocMoTHueckas runote3a Mutuenia. OCHOBHbIE THIIOTE3bI 00pPa30BaHUSI MAKPOIPrOB.
24. IlpuHUUIIBI CTPOEHUS ¥ PYHKIIMOHUPOBAHUS AJIEKTPOH-TpaHCHOPTHBIX nenei (OTLL).

25. AT®-cuHTeTa3a - MPUHLUIIBI CTPOEHUS B CBA3M C BhINONHsAeMON GyHKuuei. Ces3b ¢ OTLI.
26. buodpuznueckre ocHOBBI pyHKIMOHUpOBaHNE ATd-cHHTETa3HI.

27. OcobGennoct MoJieKybl AT® kak yHHBEPCAIBLHOTO MaKpO3PTUYECKOTO COSTUHEHMS.

28. IIpakTHueckue MpUIOKEHU OMOIHEPTETUKU — OMOTOILUIMBHBIE JIEMEHTHI, OMOCEHCOPBHI.

29. TlonsTrHe, UCTOPHUS CTAHOBJICHHUS] MOJICKYJSIPHON OMO(PU3HMKH, CBSI3b C APYTUMHU paszieiaMu
O6uonoruu.

30. IlpuHIHMMIBI CTPYKTYPHOM OpraHu3aIiid OWOMOJMMEpPOB. YPOBHU OpraHU3alud. ATOMHAas
CTPYKTYypa, KoH(popMaIus, KoHpUrypaus.

31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: NJWHA CBSI3eH, WX moJsapusanus, >h(eKTuBHBIE
aTOMHBIE paAnychl. BogopoaHbie CBSI3U — UX poiib B GOPMUPOBAHUE MAKPOMOJIEKYII.



32. Buasl B3auMoACHCTBUN B OMOMakpomoJjiekyiax. Ban-mep-BaanbcoBbl (OpreHTAIMOHHBIE,
WHAYKIIMOHHBIE, TUCIIEPCUOHHBIE) B3aUMOAECUCTBHS. DIEKTPOCTATUUECKHE B3aUMOIEHCTBUS.

33. OOBEMHBIE B3aUMOJACHCTBUS B MakpoMosieKynax. [loHsTue rio0ynasl U 0eka, YCIOBHUS UX
CYLIECTBOBAHMSI.

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

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

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

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

38. IlpuHIUIIBEI CTpOCHUST OMoMeMOpaH, MeMOpaHHbIC OCIKH U TUIUABL. DYHKIIMN OMoMeMOpaH.

39.  CraHoBieHHME  TpEACTaBICHUH O  CTPyKType  OmoMemOpaH,  COBpEeMEHHas
KUJKOKPUCTATIINYECKasT MOJIEIb.

40. JInnamuka MOJIEKYJ B MeMOpaHax — jarepaibHast quddy3us, Guum-¢ion moaBUKHOCTb.

41. MopenbHble JIUMUIHbIE MEMOpaHbl — TUIIbI, CTPOEHUE, CIIOCOOBI MOJIY4YEHHUs, UCTIOJIb30BaHUE.
42. ®a3oBble Nepexoibl B JUMUAHBIX OnomemOpanax. buomnorndeckoe 3nauenue. [lonarue u
CBOICTBA KUIKUX KPUCTAIIIOB.

43. Knaccudukarys TpaHCIIOPTHBIX MPOIECCOB B OmoMeMOpanax. [Ipumepsr.

44. ITaccuBHbit Tpancnopt. Tumnsl nuddy3un, MemOpaHHBIEC TTOPHI.

45. Ocmoc u dunbrpanus. Ypasaenus ®uka, Teopemna, Hepucra-Ilnanka.

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

47. IlpakTHyecKoe MPUMEHEHUE — CTPOCHUE, TPUHIHIBI () YHKIIMOHUPOBAHUS HATPUN-KaJIHEBOTO,
KaJIbI[UEBOT0 HACOCOB. POJIb B KJIETKE U OpraHU3Me.

48. TloHsaTre(s1) HAHOTEXHOJIOTUH, KJIacCU(DUKAIHS OTpaciei HAHOTCXHOJIOTHH, OMOIOTHYSCKUC
HaIpPaBIICHUS.

49. JJHK kak wmarepuwan [uisi HaHO-MaHUIynupoBaHusi. [padeHn, ¢ymnepeH, yriaepoaHsie
HAHOTPYOKHU — MOHSATUE, IPUMEHEHHE.

50. Ilpubopbl HAHOTEXHOJOTUYECKHX HCCICIOBAaHUN — AaTOMHO-CHJIOBOM MHKPOCKOIL,
AJIEKTPOHHBIA MUKPOCKOI, Ja3epHblii mnuHueT, SIMP / DIIP-cniekTpocokonmusi — MPHHIIMII
NeNCTBUS, BO3MOXHOCTH /1711 OMOJIOTHH.

Kpurepun onenku 3auéra:

- «3aUTEHO» BBICTABIISIETCSI, €CIIU CTYIEHT YCBOMJI OCHOBHYIO M 3HAKOM C JIONOJIHUTEIBHON
JUTEPATYpPOH, PEKOMEHI0BAaHHOU IIPOrpaMMOoii; JEMOHCTPUPYET BCECTOPOHHEE,
CUCTEMATUYECKOE U IIIyOOKO€e 3HaHHE MPOrpaMMHOI0 MaTepuasia, yMeHue CBOOOHO BHIOIHATh
NpaKkTUYeCKHe 3a/laHusi, TpeOyemble OOIIEKYIbTypHble U TNpo(ecCHOHAIbHBIE KOMIIETEHIIUU
c(OopMHUpPOBaHbI; YMEET CBOOOJHO JIOTMYECKH, apryMEHTHPOBAaHHO, YETKO M CXaTO M3JaraTh
OTBETHI Ha BOIIPOCHI C UCIIOJIb30BAHNEM HAYYHON TEPMHUHOJIOTHH;

- «HE 3aYTEHO» BBICTABIISIETCS, €CJIU CTYAECHT HE MOJrOTOBMWIICS K 3a4€Ty, HE OTBETHII Ha
BOIPOCHI WJIM OTBETUJI HEMPABUWIIbHO; MTOKa3aJl cabble 3HaHUS U JIONYCTUI rpyOble OIINOKHY;

OneHouHble CpeAcCTBa JUIsl MHBAJIMAOB M JIMIl C OIPAaHUYEHHBIMH BO3MOYKHOCTSMH
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEOCTABIIAETCA TOMOJHATEIBHOE BPEMS JJIs TOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUEHHsI MHBAJIUIOB U JIUIL C
OTPAaHWYEHHBIMH BO3MOYKHOCTSIMHU 370POBBS MPEyCMATPUBAETCS HCIIOIb30BAHNE TEXHUUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYAIOIIUXCSl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U MHBAJIUAOB TpOLEAypa OLCHWBAHUS pE3yJIbTaTOB OOyUYeHHMsI 10 JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.



[Tpouenypa oneHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHI[ C OTPAaHMYCHHBIMHU
BO3MOXXHOCTSIMH 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIO) TPENyCMaTpUBAET IPEIOCTABICHHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JList L ¢ HapyLIEHUsIMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyHIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

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

5. IlepeyeHb OCHOBHOW U 10NOJTHUTEIbHOH Y4eOHOM JINTEPATYPbl, HEO0X0AMMOM /I
OCBOCHUS IMCHUIUIMHBI (MOAYJIs1).
5.1 OcHoBHast 1MTEpaTypa:

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

2. HuxwusH, A. buodusuka : koncnekt nekuit / A. Hukuss, O. JlaBeioBa ; MUHHCTEPCTBO
oOpazoBanuss u Hayku Poccuiickoit ®enepauun, dDenepaibHOe TroCcyJapCTBEHHOE
OropkeTHOE 00pa30BaTEIIbHOE YUPEIKICHUE BBICIIETO PO(ECCHOHATFHOTO 00pa3oBaHUs
«OpenOyprekuii rocyiapcTBeHHbINH yHUBEpCUTETY. - OpenOypr : OI'Y, 2013. - 104 c. ; To
xKe [DJ1eKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291.

Jljig OCBOEHMS AUCUMILTMHBI MHBAJIMAAMH U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsl MMEIOTCS M3JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. Camotiinos, B.O. Menununckas 6uodusuka: yueOnuk s By3oB / B.O. Camoiinos. - 3-e u3j.,
ucnp. u jor. - CII6. : CnernJIut, 2013. - 604 c.: Ta6mn., un. - bubmuorp. B xH. - ISBN 978-5-299-
00518-9; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. GunkenpinTeitd, A.B. ®usnka 6enkoBbix Mosekyn / A.B. ®unkensiTeiH. - Mocksa; MxeBck:
WznatenbctBo MHCTUTYTAa KOMITBIOTEPHBIX UccienoBanuii, 2014. - 423 c. - ISBN 978-5-4344-
0193-7, To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

3. AnpgpuanoB, A.M. Kondopmarnnonuslii aHanu3 OenkoB: Teopust W mpuioxeHus / A.M.
Anpnpuanos; noa pea. I'.B. Manaxosoii. - Munck: benopycckas nayka, 2013. - 518 c. - ISBN 978-
985-08-1529-3; To xKe [DneKTpOoHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

4. buodusmueckas skomorusi / B.A. Tsepnucnos, A.D. Cunopona, JI.B. Sxosenxo, B.T.
Tpodumos. - M.: U3natensctBo KPACAH/, 2012. - 535 c. - ISBN 978-5-396-00419-1 ; To xe
[DnexTponnsiii 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
http://biblioclub.ru/index.php?page=book&id=469608
http://biblioclub.ru/index.php?page=book&id=142264
http://biblioclub.ru/index.php?page=book&id=468806

5.3. Illepuoauyeckne u3IaHNs:

Ilepuoauyu
N 3a kakue Mecto | Cpok
Ne | Ha3Banue HOCTh
roJbl XpaHeH | xpaHeH | PyGpuxarop
n/n | u3aHus BBIX0J1a
XpPaHUTCA ust usi
(B rox)
OMOJIOTYECKH
1 buodwuszuka 6 1959-2013 g3 OCT. e HayKH,
DKOJIOTHS
¢dusuko-
2 yenexu 12 1945-2013 g3 MOCT. MaTeMaTU4ecK
(U3HUYECKUX HAYK
ue HayKu
buonornueckue Ouosorusecku
3 12 1961-1992 g3 OCT. e HAyKH,
HAyKH
DKOJIOTHS
buonorus. OMOJIOTHYECKH
4 PedeparuBubiit 12 1970-2013 3an PXK | mocr. e HAYKH,
xKypHan. BUHUTU JKOJIOTUS
buomenunuHckas usiico-
5 FUt 12 2001- g3 10 ner MaTeMaTH4eCK
pPaZMO’IIEKTPOHHKA
ue HaYKH
($usuKo-
6 buorexnonorus 6 1996-2012 g3 MOCT. MaTeMaTU4ecK
ue HayKu

6. Ilepeyenr pecypcoB  HHG(POPMANUMOHHO-TEJEKOMMYHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAUMMBIX /IJISI OCBOECHUS JUCIHUILIMHBI (MOYJIs1).

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. MeToauyeckne yKa3zaHusi AJs1 OOyYalOMIMXCS IO OCBOEHHMI0 TUCHMILIMHBI
(monyas).
Jleknus:
Pabota Ha nekuuu ABISETCS OYEHb BAKHBIM BUAOM CTYACHUYECKOHN JESITENbHOCTH AJIs U3yUSHHS
JTUCIUTUTMHBL, T.K. Ha JIGKIWW TPOMCXOJUT HE TOJBKO COOOIICHWE HOBBIX 3HaHWH, HO W
cUcTeMaTu3anus u 0000IIeHre HAKOIUICHHBIX 3HaHUN, (OPMHUPOBAHHE HA UX OCHOBE HUJCHHBIX
B3IJIAJIOB, YOKICHUH, MHPOBO33PEHUS, Pa3BUTHE IMO3HABATEIBHBIX M TPO(ECCHOHATBHBIX
uHTEepecoB. JIEKTOp OpUEHTHpYET CTYJEHTOB B yueOHOM Marepuane. KpaTkue 3amucu Jiekuui
(KOHCTIEKTHpPOBaHKE) TOMOTaeT YCBOUTh MaTepual.
Hamnucanue KOoHCIIEKTa JIEKIHIA: KPAaTKO, CXeMaTUYHO, TTOCIEI0BATeIbHO (PUKCHPOBATH OCHOBHBIE
MIOJIOXKEHHS, BBIBOJBI, (HOPMYTUPOBKH, OOOOIICHHWS; MOMeYaTh BaKHBIE MBICIH, BBIIEISATH
KITFOUYEBBIC CII0BA, TEpMUHBI. KOHCIIEKT Jyyliie MoApa3aeNaTh Ha MyHKTHI, maparpadsl, coOmoas
KpacHyr0 CTpoKy. [IpuHIMNUaNbHBIE MecTa, ONpeaeieHus, GOPMYIbl CIEAYET COMPOBOXKIATH
3aMEUAHUSIMU: «BAXKHO», «0CO00 BAXXKHO», «XOPOIIO 3alIOMHUTHY» U T.II. WIH TMOAYEPKUBATH
KpacHo# pyukoit. [lenecoobpa3no pazpaboTaTs COOCTBEHHYIO CUMBOJIMKY, COKPAIICHHS CJIOB, YTO
MO3BOJIUT CKOHIICHTPUPOBATh BHUMAaHHE Ha BAXKHBIX CBeldeHUsX. [IpociymmBanue W 3amuch
JEKIIM MOKHO TPOU3BOJUTH TPH TOMOIIM 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.1m.). PaboTas Haj KOHCIEKTOM JIEKIMH, BCerja CleayeT HCIOJIb30BaTh HE TOJBKO
y4eOHUK, HO U Ty JHUTEPATYpy, KOTOPYIO JONOJHUTEIHHO PEKOMEHJIOBAJ JIEKTOP, B TOM UHUCIIE
NepUOANYECKUE H3JaHHUS COOTBETCTBYIOLIEH HampasieHHocTU. [lo pesynbTaTam paboThl C
KOHCIIEKTOM JIEKLIUU ClieqyeT 0003HAUYUTh BOMPOCHI, TEPMUHBI, MaTepUall, KOTOPBHIA BBI3BIBACT
TPYOHOCTH, MOMETUTh M TIONBITATbCS HAMTH OTBET B pPEKOMEHIyeMoil murepaTrype. Ecmu
CaMOCTOSITENILHO HE y/IaeTcs pa300paThCs B MaTepHuale, He00X0auMo c(hOPMYITUPOBATEH BOIIPOC U
3aJ1aTh IPETOAaBaTelN0 Ha KOHCYJIbTAlluH, HAa IPAKTUYECKOM 3aHATHUH, HAa OOIIEHUH B KOHTAKTHBIE
qacel. JISKIMOHHBIA MaTepual siBisieTcsl 6a30BbIM, C KOTOPOTO HEOOXOIMMO HayaTh OCBOCHUE
COOTBETCTBYIOILIETO pa3zelia Win TeMbl. [11aH moAroTOBKY K JIEKIIUHU:

. 03HAKOMUTKCS C TEMOM JICKITNHU

. 03HAKOMHUTHCS € MPEJI0KEHHBIMU BOIIPOCAMU
. U3Y4YUTh COOTBETCTBYIOIINI MaTepHall

. 03HAKOMHTHCS C JJUTEPATYPOU MO TeMe

JlaGopaTopHblie padoThI

B npouecce moaroToBku K J1aboparopHol paboTeHE00XOAMMO 03HAKOMHTHCS ¢ paboueit
OpPOrpaMMOM TMCHUIUIMHBI, TeMaMU M IJIaHAMH JIa0OpaTOpHBIX  3aHATHUM, yaenss ocoboe
BHUMAHHC LOCIAM U 3adadaM, CTPYKTYpC U COACPKAHWUIO JUCHUIIIIMHBI, ITPOBCCTU AHAJIM3
OCHOBHOI yueOHOU JIUTEpaTyphl, Iocae 4ero paboTaTb ¢ PEKOMEHJI0BAHHOM JOMOIHUTEIbHON
nutepatypoid. [lpu yCTHOM BBICTYIUICHUH 110 KOHTPOJBHBIM BOIIPOCAM JIAOOPATOPHOTO 3aHSATHUS
HY>KHO U3JIarath (He YMTaTh) MaTepHall BHICTYIIEHUSI cBOOOIHO. He00X011MO KOHIIEHTPUPOBATh
CBOC BHMMAHUC HAa TOM, YTO BBICTYIIJICHUC 06pameH0 K ayJuTOpHH, a HC K IPCIOJaBaTCto, T.K.
9TO 3HAYMUMBIN acmekT MNpodecCHOHaIbHBIX KommeTeHuui. [lo okoHyaHuHM 1aGOPATOPHOIO
3aHATHUS CIIENYET IIOBTOPUTH BEIBOJBI, CKOHCTPYUPOBAHHEIE B XOJI€ YCTHOI'O OIIPOCa, IPOCIIEIUB
JIOTUKY MX TMOCTPOCHHUS, OTMETUB IOJIOKEHHUS, JeKallhe B UX OCHOBE. [ 3TOro B TeueHue
ompoca ApYyrux ydamuxcs cleayeT aenaTh NoMeTkd. bosee Toro, B ciiydae HETOUYHOCTEH U (MIIN)
HEMOHMMAaHHUs Kakoro-nubo BOmpoca NPOHACHHOTO MaTepuana cledyeT oOpaTUTbcs K
NPENoIaBaTe0 /I TONYYEeHUS HEOOXOTUMON KOHCYJIbTAlMM W Pa3bsICHEHUS BO3HHKINIEH
cutyanuu. Cxema MoAroToBKH K JIaOopaTOPHBIM paboTam:

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

paccMOTpeTh MPeTI0KEHHBIE BOIIPOCHI;
M3Y4YUTh JIEKIUOHHBIN MaTepHUaJl, OCHOBHYIO U TOTIOJHUTEIBHYIO JIUTEPATYPY;
O3HAKOMHUTHCA C TPAKTUYCCKUMHU 3aJaHUAMU U XOA0OM HX BBITIOJIHCHU A,
03HAaKOMUTHCSI ¢ 000PYAOBAHUEM 3AHATHUS;
BBIITOJIHUTH 3aJlaHUA B COOTBETCTBHUU C XOA0M pa6OTBI;
MUCbMEHHO 0()OPMUTH BBITIOJHEHHYIO PaboTYy;
IIOJIBECTH UTOT U CIEJIaTh CTPYKTYPUPOBAHHEIE BBIBOEI.

CamocrosiTenbHas padora

CamocrosrenbHas paboTa CTyI€HTOB JUCLUIUIMHE OCYILECTBIISIETCS C LEIIbI0 YIIyOneHus,
pacIIUpeHys, CUCTEMATH3alMM W 3aKPEIUIEHHsS IOJyYEHHBIX TEOPETUYECKUX 3HAHMH,
(GbopMUpPOBaHUS YMEHHUI HCNOIb30BaTh JOKYMEHTALMIO U CHELUAIbHYIO JIUTEPATYPY, PA3BUTHUS
MIO3HABATENIBHBIX CIIOCOOHOCTEM M aKTUBHOCTH, a Takke (POPMHUPOBAHHUS CaMOCTOSTEIHHOIO
MBIIIIEHHs], CIOCOOHOCTEH K CcaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpeau3alii,
pa3BUTHS HCCIENOBaTeNbCKUX YyMeHHH. Ilepen BBIOJIHEHHEM CaMOCTOSITENIBHON pPadOThI
HE00X0/IMMO YETKO IMOHUMATh IIeJH U 3a7aydl paboThl, CPOKU BBIIOJHEHHS, OPUEHTUPOBOYHBIN
00BeM, OCHOBHBIE TpeOOBaHMsI K pe3yiibTaTaM padoThl, KpUTEpUH OLIeHKU. BO BpeMsi BbITIOJIHEHUS
CaMOCTOSITENIbHOW paboThl TpenojaBaTelb MOXET MPOBOAUTh KOHCYIbTaluu. KoHTpoib
pEe3yJIbTaTOB CaMOCTOSITENIbHON pPabOTHI CTY/EHTOB MOKET OCYUIECTBIATHCS B MUCHMEHHOM,
YCTHOW WJIM CMeLaHHOM ¢(opme, ¢ TpeAcTaBICHHEM MPOJYKTa TBOPUYECKOH IesATEIbHOCTH
cTyleHTa. B kauecTBe opM M METOIOB KOHTPOJISI CAMOCTOSITENIbHON pabOThl CTY/IEHTOB MOT'YT
ObITh UCMOJB30BaHBl JIAOOPATOPHBIE 3aHATUSA, KOJJIOKBHYMBI, 3a4yeTbl, TECTUPOBAHHE,



CaMOOTYEThI, KOHTPOJIbHBIE PabOThI U Ap. KpuTepusmu oLieHKH pe3ylbTaTOB CaMOCTOATEIbHOM
paboThl CTy/AEHTa SBIAIOTCSA: YPOBEHb OCBOCHHUS CTYJICHTOM Y4YeOHOrO MaTepuasa; yMEHHUs
CTYJEHTA UCIOJb30BaTh TEOPETUYECKUE 3HAHMS IPU BBIIOJHEHUN WHIUBUIYAIbHBIX 3aJlaHUM;
c(OpMHPOBAHHOCTHOOIICYUEOHBIX YMEHHI; OOOCHOBAaHHOCTh M YETKOCTb H3JIOKEHHUS OTBETA;
odopmiieHHe MaTepHala B COOTBETCTBUU ¢ TpeOoBaHusAMU. [11aH noaAroToBKU:

® H3y4YUTb COOTBETCTBYIOUIUH JIEKIIMOHHBIA MaTepHal

® U3y4YUTh OCHOBHYIO JIUTEPATYypy 10 TEME

® U3Y4YUTbH JONOJIHUTEIBHYIO JIUTEPATYPY 110 TEME

e 0(QOpMHUTH BBINOJHEHHYIO pPa0OTy MUCHBMEHHO WJIM B BHJE IPE3CHTAIMH B

3aBHMCHMOCTH OT 3aJaHMsl
e CJIeNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.

IHoaroroBka k 3a4éTy

[Ipu moaroroBke K 3a4€Ty HEOOXOAMMO OPHUEHTHPOBATHCS HA KOHCIIEKTHI JICKIUH, pabodyro
porpaMMy JUCHUILIMHBI, HOPMATUBHYIO, YUEOHYIO U peKOMEHAYyeMYIo TuTepatypy. OCHOBHOE B
MOJrOTOBKE K cJade 3ayeTa - 3TO NOBTOPEHHE BCEr0 MaTepuajja JUCLUUIUIMHBI, 110 KOTOPOMY
HEoOX0aUMO caBaTh dk3aMmeH. [Ipu moAroToBke K caaye 3adera BeCh 00beM pabOThl HYKHO
pacnpenenaTb paBHOMEPHO MO JHSIM, OTBEEHHBIM Ul MOATOTOBKH, KOHTPOJIUPOBATH KaXKIbIN
JIEHb BBIMIOJIHEHWE HAMEUYeHHOW paldoThl. B mepmoja MOArOTOBKM K 3adera CTYIACHT BHOBb
oOparraeTcs K y)xe u3yuyeHHoMY (IIpoiiiecHHOMY) ydyeOHoMy maTepuaiy. [loaroroBka BKtouaeT B
cebst TpH ATamna: caMoCTOsITENIbHAs padoTa B TEUEHUE CEMECTPa; HEMOCPEACTBEHHAS TOITOTOBKA B
JTHY, TIPEALIECTBYIOIINE FK3aMEHY 110 TeMaM Kypca. J{s ycrenHoi caauu ykazaHHble B paboueit
nporpamMmme (hopMupyemble KOMIIETEHIIMN B PE3YNbTaTe OCBOCHUS TUCHUILUIUHBI JOKHBI OBITh
IIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3K3aMEHY HE00X01MMO HAUMHATh C [IEPBOM JIEKIIUUIO

IHoaroroBka npe3eHTanuii:
® 3HAKOMHTHCS C TEMOM, LIEIBIO U 3a/1auaMu
® COCTaBUTH IIJIaH MPE3EHTAIIMH COTJIACHO OCBOEHHOMY TEOPETUYECKOMY MaTepuaity
® T[IPOM3BECTH IOUCK B JICKIIMOHHOM MaTepuaje, OCHOBHOW W JOIMOJIHHUTEIbHOU
auTepaTtype pakTH4ecKoro Marepuana 1o Teme

® [IPOU3BECTH MOUCK WILTIOCTPATUBHOIO MaTepuasa B CE€TH "MHTEpHET"
®  COCTaBUTb MPE3EHTALUIO IIPU MTOMOUIH crienuaiu3upoBadHoro 110
®  COCTaBHTb JIOKJAJ O WJUTIOCTPATUBHOMY MaTepuaily Ipe3eHTaluu
® OTPENETUPOBATH IIPE3CHTALHIO IIepe]] clade
KossiokBuyMbI:

® 03HAaKOMHUTKCS C TEMOM M BOIIPOCAMU KOJIJIOKBUYMa

W3YYUTh JIEKIIMOHHBIN MaTepual

U3Y4YUTH OCHOBHYIO JINTEPATYPY IO TEME

U3YYUTH JOTIOJIHUTEIBHYIO JTUTEPATYPY IO TEME

HanucaTbh OTBET Ha MPEIJIOKEHHBIA BOIIPOC

00bEeM MMCbMEHHOTO OTBETA OT 3 110 4 CTpaHuUIl, BpeMsl BHITOIHEHUS 10 90 MUHYT

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JUIAMH C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU
3I0pOBbsl 0OJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHas ydeOHas palOoTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTaluK 110 MPCIMETY SABJIIOTCA Ba)XHBIM (i)aKTOPOM,
CHOCOOCTBYIOUIMM MHAWBUYAIN3allUU OOYUYEHHUS U YCTAHOBJICHUIO BOCITUTATEIBHOIO KOHTAKTA
MCXKAY MNOpernoaaBaTcicM H 06yanOH1HMCH HHBAJIUJIOM WX JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.



8. Ilepeyenbr MH(POPMANMOHHBIX TEXHOJOTHI, UCIOJb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTeILHOIO NMpPoIecca Mo AUCHHUILINHE (MOIYJIIO).

8.1 llepeuenb HHGOPMANMOHHBIX TEXHOJIOT U,

— KoHcynbTHpOBaHUE TOCPEACTBOM 3JIEKTPOHHOM MTOYTHI.

— Hcnonbp3oBaHue 3JEKTPOHHBIX IPE3EHTALUN TPU MTPOBEICHUH MPAKTUYECKUX 3aHITHH.
8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 o0ecreyeHusl.

®3/2017 ot 05.12.2017

Ne Ne norosopa IlepeueHp JIMLIEH3MOHHOTO IPOrPAaMMHOI0 00eCIIEYEHUS
/i
1. | Ne73-AD®/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 [IpenocraBiieHuE HEUCKITIOUUTEIBHBIX UMYIIIECTBEHHBIX MTPaB
28.06.2018 Ha UCIOJIb30BaHUE IPOrPAMMHOTO O0eCrIeYeHUs
«AHTUIUIaruaT» Ha OJUH T/
4. | Koutpakt Ne74-AD®d/44- | beccpounas nuieH3us Ha 25 nonb3oBareseii: StatSoft Statistica

Ultimate Academic for Windows 10 Russian/13 English
Cerenast Bepcust (Concurrent User)

8.3Ilepeyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynperant [Lmrocy,
— «["apaHT».

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoauMasi UIA  OCYHIeCTBJICHUS
00pa30BaTeILHOIO MPOLEcca MO0 AMCHHUILINHE (MOIYJIIO).
No B paGor MarepuanbHo-TeXHUYeCKOe  oOecrnedyeHue  JAUCLUIUIMHBI

(Momysl) M OCHAIIIEHHOCTD

Jlexunonnsle 3anaTud | Aynutopun 422, 425, oOcHalleHHBIE NPE3EHTALMOHHOU
TEXHUKOM  (TpoeKkTop, 9KpaH,  KOMIBIOTEP/HOYTOYK,
ayquocHcTeMa) M COOTBETCTBYIOUIMM  MPOTPaMMHBIM
obecneuenuem (110).

JlaGoparopHble Aynutopus 419, 412  ocHameHHas ~ J1abOpaTOPHBIM

3aHATHSA obopynoBaHueM 10 KypcaM OuOGU3UKH U (PU3NOIOTUHU
pacteHuit; ydeOHble Tabnuubl; npoekTop Epson, monsecHoit
9KpaH, HOYTOYK. YueOHas MeOeb.

I'pynnoBsie Ayautopuss 410, (xaOuHeT), OCHAIICHHBIH TEPEHOCHBIM

(MHAMBUAYATbHBIC) MYyJIbTUMEIUUHBIM  00OpyAOBaHHEM  (IIPOEKTOpP, IKpaH,

KOHCYJIbTALIUH HOYTOYK). YueOHas meOenb

Texymmii  KoHTpoNb, | Aymutopust 419, 412  ocHameHHas  J1a0OpaTOPHBIM

IIPOMEKYTOYHAs o0opynoBaHueM 10 KypcaM OHWOGU3MKH U (DU3HOIOTHH

arTecTanus pacTeHull; yueOHble TaOnuIbl, poekTop Epson, moasecHoit
9KpaH, HOYTOYK. YueOHasi MeOeb.

CamocrosTenbHas [Tomemenne pans camocrostensHol pabotel (350040 .

paboTta Kpacuonap, ya. CraBpomnonsckas, 149) aya. Ne 410a

[Tomemenne pans camocrostensHol paborel (350040 .
Kpacuomap, yn. CraBponosibckas, 149) aym. Ne 109 C
«HuTaIbHBIN 327D»

[Tomerienne s camocrositeabHONM pabdorer (350040 .
KpacHogap, yn. CraBpomnonbcekas, 149) ayn. A213 «3an gocrymna
K DJIEKTPOHHBIM PECypcaM M KaTaJoram»




PELIEH3USA
Ha padovyI0 MPOrpaMMy MO JUCHUIIIIUHE
«buoduzukarn
Hanpasienus 06.03.01 buosiorus

PabGouass mnporpamMma mno agucnuiuinHe «buodusnka» nans  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
TpeOoBaHUSAMU yueOHOTO aHa no HanpasieHus 06.03.01 buomnorusi.

PaGouass mporpamma mpenamnosnaraeT paclpeiciicHne TeM U H3ydYeHHue
Marepuajiia 1o pasjaeinaMm. ['paMOTHO CTPYKTypUpOBaHa, W OXBaTbIBACT BCE
aKTyaJbHbIC HAMPABJICHUS MO AUCIIUILIMHE HA CETOAHSIITHUN JIEHb.

Bce paspmenst pabouell mporpamMMmbl  HampaBlieHbl Ha (OpMHUPOBAHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIIUH, B MTOJIHOM MEPE OTBEYAIOT TPEOOBAHUSIM K
pe3yJbTaTaM OCBOCHHUS y4eOHOM IucHuIuiMHbl B cooTBeTcTBUM ¢ PI'OC BO
TpeThero mokosieHus. Kaxaplil pa3nen mporpammbl pacKpbhIBa€T pacCMaTpUBAEMBbIE
BONPOCHI B JIOTMYECKON MOCIEA0BATENBHOCTH, OIMPENEISIEMON 3aKOHOMEPHOCTAMHU
00y4YeHHS CTYJICHTOB.

Jlnst  3akperuieHusl TEOpPETUYECKUX 3HaHuM, (HOpMUPOBaHHS TpeOyeMbIX
KOMIETEHIIMM, YMEHUW U HaABBIKOB CTYJCHTOB MpEAyCMaTpPUBAIOTCA Kak
ayIUTOPHBIE, TAK U CAMOCTOSITENIbHBIE 3aHATHS. KOoMM4ecTBO ayIMTOPHBIX 3aHITHI
U BHEAyJAUTOPHOW pabOThl CTYIEHTOB COOTBETCTBYET TpPEeOOBAHUSIM Y4e€OHOTO
TJIaHa.

KoHTpons u oIleHKa pe3yJbTaTOB OCBOCHUS Y4YCOHOM JAUCHUIUIAHBI
OCYILECTBIISIIOTCSI B CTPOTOM COOTBETCTBUU C TPEOOBAHUSIMU Yy4e€OHOIO TUIaHa Io
nuctuiinHe. Pa3zpaboTannbie U npejuiaraeMeie B iporpamme (OpMbl U METOJIBI,
MO3BOJIAIOT B MOJHOM MEpE OCYIIECTBIISATh KOHTPOJIb M OLIEHKY PE3yJIbTaTOB
o0yueHus (copMHPOBAHHBIX KOMIICTCHIIMM, OCBOCHHBIX HABBIKOB M YMCHHH,
YCBOCHHBIX 3HAHUM).

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

JanHas pabouas mporpamMMa MOKET ObITh PEKOMEHJOBaHA Jii H3Yy4YCHUS
nucuuruinabl «bruodusukay Ha Ouonornueckom axkynprete ®I'HOY BO "KyoI'v".

Penienzent

/44“ ___ Bomakosa C.A. goneHT kadeapbl OMOTEXHOJIOTHH,
P G onoxumuu n 6moduzuku ®I'BOY BO «Kybanckuii
rOCyapCTBEHHBIN arpapHbld YHUBEPCUTET
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PabGouass mnporpamMma mno agucnuiuinHe «buodusnka» nans  CTyIEHTOB
ouonornyeckoro axkynsrera ®I'bOY BO "KyOI'Y" cocTaBneHa B COOTBETCTBUU C
tpeboBanmsimu denepanpHoro ['ocymapctBeHHOro OOpa3oBaTEeILHOTO CTaHAApTA
TpeTbero mnokoJsieHus. [Iporpamma cocTtaBjieHa B TOJHOM COOTBETCTBUU C
TpeOoBaHUSAMU yueOHOTO aHa no HanpasieHus 06.03.01 buomnorusi.

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

Bce paspmenst pabouell mporpamMMmbl  HampaBlieHbl Ha (OpMHUPOBAHUE
TpeOyeMbIX CTaHIAAPTOM KOMIIETEHIIUH, B MTOJIHOM MEPE OTBEYAIOT TPEOOBAHUSIM K
pe3yJbTaTaM OCBOCHHUS y4eOHOM nucHMIuiMHBI B cooTBeTcTBUM ¢ PI'OC BO
TPEThEro MOoKoJeHUs. Kaxaplil pa3aen mporpaMmbl pacKpbIBA€T PaccCMaTpUBAEMBbIE
BONPOCHI B JIOTMYECKON MOCIEA0BATENBHOCTH, OIMPENEISIEMON 3aKOHOMEPHOCTAMHU
00y4YeHHS CTYJICHTOB.

Jlnst  3akperuieHus TEOpEeTUYECKUX 3HaHuM, (HOpMUPOBaHHS TpPeOyeMbIX
KOMIETEHIIMM, YMEHUW U HaABBIKOB CTYJCHTOB MpEAyCMaTpPUBAIOTCA Kak
ayIUTOPHBIE, TAK U CAMOCTOSITeNIbHBIC 3aHATHsI. KOJTUYECTBO ayAMTOPHBIX 3aHATUN
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
nucruruinHe. PazpaboTannbie U npejuiaraeMeie B iporpamme (OpMbl U METOJIBI,
MO3BOJIAIOT B MOJHOM MEpE OCYIIECTBIISATh KOHTPOJIb M OLIEHKY PE3yJIbTaTOB
o0ydeHus (copMHPOBAHHBIX KOMIICTCHIIMM, OCBOCHHBIX HABHIKOB M YMCHUH,
YCBOCHHBIX 3HAHUM).

[lepeyeHb pPEKOMEHIYEMBIX Yy4e€OHBIX 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".

Peuienzent

Haconos A.U. cT. Hay4. COTpyAHUK

JlaGopaTopuy TEHETHUKN U MUKPOOHOJIOTHUN
OI'bBHY CKOHIICBB
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