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PaGouast mporpamma mucumrumabl «bruodusuka» cocTaBieHa B COOTBETCTBUU C
denepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM  BBICIIETO
obpazoBanus (PI'OC BO) no nanpasnennto noarotoBku 06.03.01 buonorus

[IporpamMmmy cocTaBHII: ﬁw
H.H. Bonyenko, 1011eHT, K.0.H. —

PaGouast mporpamma nuctiurinabl «bruodusnkay yTBepkaeHa Ha 3aceaHUN
kadenpsl (pa3paboTunka) reHETUKU, MUKPOOMOJIOTHH U OMOXUMUU
npoTokoJ Ne 12 ot 15 mas 2020 r.

3aBeyromuii kadenpoii (pazpadorurka) XymokopMoB A.A.

PaGouast mporpamMmma oOCysk/ieHa Ha 3acenanuu Kadeapsl (BbITYCKaIOIIEH)
TeHETUKH, MUKPOOMOJIOTHH U OMOXUMHH

npotokos Ne 12 or 15 mas 2020 r.

3aBemyromuii kadenpoit (Boimyckaronieit) Xy 1okopmMoB A.A.

YTBepxkaeHa Ha 3aceaHUM y4eOHO-METOJIUYECKON KOMHCCHH OHOJIOTUYECKOTrO
dakynpTeTa
npoTokos Ne 7 «26» mas 2020 r..

[Ipencenarens YMK ¢axynbrera bBykapesa O.B. ﬁ 7‘1’—

PentenseHTsrI:

BosnkoBa C.A. noueHT kadeapsl OMOTEXHOJIOTUH, OMOXUMUU u onopu3uKu
OI'bOY BO «KybaHckuii rocygapcTBEeHHBIN arpapHbiii yaHuBepcutet umenu U. T.
TpyOoununa

HaconoB A.M. cT. Hay4. COTpYAHUK JaOOpAaTOPUU T€HETUKHM U MUKPOOHOJIOTUU
OI'bBHY CKOHIICBB



1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOYJIs).
1.1 Ieab ocBOeHUS JUCHMILIUHBI.

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 3agaun AUCHUILINHBI.

3a/1au OCBOCHHUS TUCIUTUIHMHEI — C(OOPMUPOBATH Y CTYACHTOB:
CIIOCOOHOCTh TPHUMEHSATh MPHUHIUIBI  CTPYKTYpHOH U (QYHKIHMOHAIBHOW  OpraHHM3aIuu
OMoJIOTMYeCKUX OOBEKTOB M BIIAJICHUE 3HAHMEM MEXaHM3MOB TOMEOCTATHUECKOW pPETYIISAILNH;
BJIaJICHUE OCHOBHBIMHU (DHM3HOJOTHUYECKMMHU METOJaMU aHAIM3a M OIEHKH COCTOSHHUS >KMBBIX
CHCTEM

1.3 MecTo AucumJIMHBI (MOAYJs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Juctunnuaa "buodwusuka" otHOcHTCS K 0Oa3zoBoi wactu bioka 1 "JucuuruimHb
(Moxynu)" yueOHOro IuIaHa.

Jl11s ycBO€HHUS Kypca CTYIGHTY HEOOX0AUMO OPUEHTHPOBATHCS B MPoOIeMax, U3y4aeMbIX
B npeamerax «Martematukay, «Xumus», «3ooiorus», «boranukay, «buoxumus» u
«Monekynsipaast ouonorus», «Puznonaorus pacreHuit». KMroroeoit Gopmoit KOHTPOIS 3HAHUN
ABJISIETCS 3a4eT. Marepuaibl TUCHUILUIMHBI UCIIONB3YIOTCS CTYACHTaMU B Hay4dyHOU paboTe npu
MOJTOTOBKE BBIMMYCKHON KBaTM(PUKAIMOHHON pabOTh, a TakKe B XOJE IMOJIyUYeHHUs 3HAHUN BO
BTOPOIl CTYNEHM BBICHIETO 00pa3oBaHUs (MarucTparype), KpailHe Ba)KHbl B OCYIIECTBJIECHUU
MPAKTUYECKOHN JAeITeTbHOCTH OakaiaBpa OUOIOTHH.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJbTAaTaMi 0CBOECHHMS 00pa30BaTe/IbHOI IPOrpaMMBbl.

[TnanupyeMbIMH pe3yibTaTaMyd OOy4EHHUS MO JUCLMIUIMHE, SBISIOTCS 3HAHMS, YMEHHUS,
BJIQJICHUSA W/WIM OIBIT JEATEJIbHOCTH, XapaKTepU3YIOUIME 3Tanbl/ypoBHH (OpMHUpPOBAHUS
KOMIIETEHIIMH M 0o0ecreuyMBarolie JOCTHKEHHE IJIaHUPYEMBbIX pPEe3ylIbTaTOB OCBOECHHUS
o0pa3oBaTenbHOM MporpaMMsl B 1ieiaoM. Ilepeuens komnereHui, popMUpPYyEMbIX B pe3yJbTaTe
U3y4eHHs] TUCLUIUIMHBL, IPUBEEH B Ta0IuLe

Ne Wnnekc | Comeprxkanue B pesynbrate wusyyeHus y4eOHOW IUCIUITIIMHBI
B KOMITET | KOMIIETeHIMH (WK €€ | 00ydarouecst JOIKHbI
A CHIIMM | YaCTH) 3HATH yMeTh BJIAJIETh
1. OIIK-4 | cnocoOHOCTBIO OcHoBbl ctpoenus | [lons3oBate | HaBbikamu
[IPUMEHATH n Ci OINICpHUpPOBaHUA
NPUHIATIBI (GYyHKIIMOHUPOBaHU | (pU3MUECKH | TEPMOJAMHAMU
CTpYRTYpHOH ulf OMOJIOTUYECKUX | M YEeCKUMHU
. CHCTEM C TOYKH | 000py/IOBaH | KOHCTAHTAMHU
(byHKIMOHATIBLHON 3peHns e B
OpraHu3alnu busHIecKrx Ouosoruuec
OMOJIOrMYeCcKuX 3aKOHOB, B TOM | KHUX
00BEKTOB U | 9ucie HCCIIEN0BaH
BJaJieHneM 3HaHueM | TCPMOAMHAMHKH L R0
MEXaHU3MOB




Wupnexc | Conepxanue B pesynbrate wu3yyeHus y4eOHOW IUCIHUILIMHBI

Ne KOMIIET | KoMIeTeHIH (Win e€ | 00yJaromuecs JOKHBI

AL CHIIMM | YaCTH) 3HATDH yMeTh BJIaJeTh
TOMEOCTaTHYECKON
pETyJISIINN;
BJIaJICHHEM
OCHOBHBIMH
(U3HONIOTHYECKUMU
METOJIJaMU aHaju3a H
OIICHKH  COCTOSIHHS
JKUBBIX CUCTEM

2 OIIK-5 | cnmocoOGHOCTHIO [TpuHIHTIBI [Ipumensars | HaBbikamu
MPUMEHATh  3HAHHE | PEAIM3alHUK ¢busnKo- OIIEPUPOBAHUS
NPUHITHITOB busnveckux XUMHAYECKH | 0a30BBIMU
CIICTOUHOMN 3aKOHOB Ha | e  3HaHWA | GopMyIamMu B

KJICTOYHOM YPOBHE | JUIsI o0acTu

OpraHusaln OpraHu3aIuu UHTEpIIpeTa | MEeMOPAHHOTO
OMOTOrYecKux Marepuu 101051 TPaHCIIOPTa,
00BEKTOB, IKCIIEpUMEH | QosIuHTa
OMopU3NIECKUX u TaJIbHbBIX OENKOBBIX
GHOXUMMIIECKIX JTAHHBIX MaKpOMOJIEKYJT
OCHOB, MEMOpaHHbBIX
POIIECCOB u
MOJICKYJISIPHBIX
MEXaHHU3MOB
KU3ZHEICATSIIBHOCTH

2. CTpyKTYpa M coiep:KaHue IMCHUIIIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT.

OOmas Tpy10éMKOCTh AUCIUIIIIMHBI COCTaBIsACT 2 3a4.ef. (72 4.), X pacupeaeiacHue 1mo
BUJAaM pabOT MpeACTaBIEHO B TabHIe

Bun yuebnoii paboThl Bcero | Cemectphl
(dacer)
4yacoB | 7

KonTakTHas padora, B TOM 4nce: -

AyauTOpHBIE 3aHATHS (BCEro) 40 40

3aHgaTHSA IEKIIMOHHOTO THUIIA 12 12

3aHsaTHsS CCMHUHApPCKOIr'o TUIla (CCMI/IHapBI, MPaKTUYCCKUC BaH}ITI/I}I)

JlaGopaTopHbIe 3aHATHS 24 24

HNuas koHTaKkTHas padora:

KonTpons camocrositensHoi pabotsl (KCP) 4 4
[Tpomexxyrounas arrecrauus (MKP) 0,2 0,2
CamocrosiTesabHast padoTa, B TOM 4HuCJIe

Kypcosas paboma

Ilpopabomxka yuebHnoeo (meopemuuecxkoco) mamepuana 16 16

Buvinonnenue unousudyanvhulx zadanuil (noozcomoska coodowenuii, | 15.8 | 15.8




npezenmayuii)

KouTtpoJn:

IToaroroBka K 3K3aMeHy

OO0mas Tpya10eMKOCTh yac. 72 72

B TOM YHCJIe KOHTaKTHas padora | 40.2 | 40.2

3a4. ¢1.

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

KonunuecTBo yacos
No | HaumenoBanue pa3/ienos AynutopHas pabota Breaynurop
Bcero Has pabora
J |13 |JIP CPC
1 Tema 1. Benenue B Ouodusuky 8 2 2 4
2 Tema Tepmoaunamuka | 12 2 4 6
OHOJIOTHYECKHX CUCTEM
3 | Tema 3. ®orobuonoruueckue mnpomeccol | 10 2 4 4
4 | Tema 4. buosHepreTnka 10 2 4 4
5 | Tema 5. MonekymnsipHast Onodusmka 12 2 4 6
5 Tema 6. buodusuka memOpan. Tema 7. | 10 2 4 4
Hanorexnosornu
7 O030p TmTpoliaeHHOTO Marepuaia | | 5,8 0 2 3,8
IIPOBE/ICHHE 3a4eTa
Hroro no qucouiuimae 12 24 318
[Tpumeuanue: JI — nexnuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — naGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa
2.3 Coaeprxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3aHATHSA JTeKIMOHHOIO THIIA.
Dopma
HauMeHoBaHue -
Nobasiena Coneprkanue pasznena rEKYyILETO
KOHTPOJISI
12 3 4
1. [Tonsarue 6uodusuku (bd). Brian pasnuuHbiXx Hayk B|YCTHBIN ompoc
b®. IIpumenenne b® Ha pasnMYHBIX YPOBHSX
Pazpen 1. OpraHu3alyu kuBoil Mmatepuu. CTpyKTypa COBPEMEHHOMN
Beenenue B .
S — b®. Uctopuss  pa3ButTus de). N3BecTHBIE  yuEHBIE-
omodusuku (B T.4. poccuiickue). buonuka - mounsitue,
pUMeEpBbI, (PU3NYECKHE MOIXO/bI.
2. [Tonsitne TEPMOJIUHAMUKHI (TH), 3aKOHBI| Y CTHBINA OMPOC
TEPMOJIMHAMUKH U UX MPUIOKUMOCTh K OMOJIOTMYECKHM
Pasnen 2. cucreMaM.  TepMOIMHAMUYECKHE CHUCTEMBI,  THIIbI
TepmoanHaMuka
5HOIOFHHECKIX SHEepruM ©W PpaboTel B Owmocucremax. (OcoOeHHOCTH
CHCTEM peanMzanuu  2-TO  Hayajga TEpPMOJMHAMUKH B
OHOJOTHYECKHIX cucremax. TepmonuHaMuieckoe
paBHOBecue. Hersurponus. JIuHeilHas W HenuHeEHHas




obmactu  TepmMoauHaMuku. Teopema  IIpurokuna.
CoorHomiennst  Onzarepa. CBsA3b  SHTPONIUM U
OHOJI0TrH4YeCcKOn uHbOpMaInu. [IpakTnueckue
MPUIOKEHNS  TEPMOAMHAMUYECKOIO  IOAXOoAa B
OMOJIOTUU — TETUIONPOIYKLUS JKUBBIX CUCTEM, IPaBUIIa
beprmana, Annena.

Paznen 3.
doToduoIornuecKue
MPOIIECCHI

DnekTpoMaruuTHeie u3nydenus (OMHU), buomornueckue
3¢ dexThl pa3nuyHbIX yactei criektpa OMU. [lonstue
(dhoTobuonoruu, 06acTb GOTOOMOIOTHIECKUX SBICHUN.
Cragun ¢boTo6HONIOrNIEeCcKOro npotiiecca.
Knaccudukanus u KpaTKas XapaKTepUCTHKA
(hOTOOMONOTHYECKUX  SIBJICHUM. OyHKIHOHAIBHO-
(bu3MONOTHYECKUEe U JeCTPYKTUBHO-MOIU(UIIHPYIOIIIE
(dboTopeakIum. duznyeckas pupoaa CBeTa.
KopnyckyisipHO-BOJIHOBOM IyaJn3M cBeTa B
OHMOJIOTMYECKHX PeaKIHsIX. bruonornyecku BaxKHbIE THITBI
MOJIEKYJISIPHBIX OpOUTalIell ¥ 3JEKTPOHHBIX COCTOSHUM.
DneKTpoHHBIE Tepexoasl B Ouomonekymax. Cxema
Sbnonckoro. JromuHecneHIIUA ~ OMocHUCTEM — —
busnueckas OCHOBA, THUIIBI JIOMHUHECIICHITNH,
KBaHTOBBIM BbIXOJ, 3akoH CTOKca. [Ipuponueie u
UCKyCCTBEHHbIE  (IyopOdOpHI. I'enuo3aBucuMBbIe
OHOPUTMBI, paboThI Ymxkesckoro. Mccnenopanus
Kupnnan. doToMeTprUeCcKHEe  METOAbl  aHalu3a.
IIpumenumMoCTh 3aKOHa byrepa-Jlam6epra-bapa.
[IpakTrueckoe MIPUMEHEHUE — dhoTomeTpus,
cnektpodoTomeTp, 3akoH byrepa-JlambGepTa-bapa.

YcrHblii onpoc

Paznen 4.
buosHeprerrka

[lonsitTne OuodHepreTMKkH U €€ MECTO B CHCTEME
Omosmornueckux  Hayk. llenTpasbHas ~— mpoOnema
O6uosHepreTuku. Ponp Ouosormueckux MemOpaH B
OuosHepreTueckux  mpoueccax.  Kmaccudukarus
MeMOpaH ¢ TOYKHM 3peHus OuosHepretuku. OOmume
MPUHLMIIBI TpaHCPOpPMAIMU SHEPTrUU B OMOMeMOpaHax.
"DHepreTuyecKkue BaJIIOTHI KHABOM KIIETKH.
XemuoocMoTuueckass rumnore3a Mwurtyenna. OCHOBHBIE
TUNOTE3bl  O0pa3oBaHMs  Makpol’proB.  IIpuHIums
CTPOECHUS " (GYHKIIMOHUPOBAHUS IJEKTPOH-
TpaHcnopTHeIX 1enei (DTLI). AT®-cunreraza -
NPUHLMIIBI  CTPOEHHS B CBA3M C  BBINOJIHAEMONU
¢yakmueit. Ces3p ¢ OTL. buodusnueckue ocHOBBI
¢yakuonupoBanre ATd-cunrteraszpl. OcobGeHHOCTH
MOJIEKYJIbI AT® KaK YHHABEPCAITBHOTO
MaKpO3prHUECKOT0 COEIUHEHMUS. [TpakTrueckue
NPUIIOXKEHHUs ~ OMOdHEpreTHKH  —  OMOTOIIMBHBIE
3JIEMEHTHI, OMOCEHCOPBI.

YeTHBIN onpoc

"|Pasnmen 5.
MonexyinspHas
ouousnka

IlonsiTe, uCTOpUS  CTAHOBIEHUS  MOJEKYJSIPHOU
OMOpU3NKHU, CBS3h C JAPYTHUMH pa3jiellaMd OWOJIOTHH.
[TpuHIUIOBI CTPYKTYPHOH OpraHu3alnuu OMOIOIUMEPOB.
YpoBHU OpraHu3alyi. ATOMHas CTPYKTYDa,

YcTHBII onpoc




KoH(popMaIus, KOH(UTYpaIHs. XapakTepucTuKu
CTpPOCHHSI MOJEKYJ: JJIMHA CBS3€H, UX MOJSIpU3aLus,
3¢ heKTHBHBIC aTOMHBIC paanyCchl. BogopoaHbIie CBSA3U —
UX poib B (GOpMUPOBAHHE MaKPOMOJIEKYHI. Bumsl
B3aUMOJICHCTBUI B OHMOMakpoMmoJjeKkynax. BaH-gep-
BaanbcoBbl (OpueHTalMOHHBIE, MHAYKIIMOHHBIE,
JUCTIEPCUOHHBIE) B3aUMO/ICUCTBUSI.
DnekTpocTaTuiyeckue  B3aummonencTBus.  OObEMHBIC
B3aUMOJICHCTBHUS B MakpoMoJieKyJiax. [ToHsTre rio0yIibl
u Oenka, yciuoBHsT ~MX  cyllecTBoBaHuA.  Poub
ruapoOOHBIX  B3aUMOJIEHCTBUH B (OPMUPOBAHUU
MPOCTPAHCTBEHHON  CTpYKTypbl  OenkoB.  Teopus
Oumepa. Boga Kak  yHHKalbHOE  XMMHYECKOE
coenquHenune. KiacrepHas cTpykTypa Boabl. Mozenb
“Oenok-maluHa’”. MounekynsipHbie MOTODBL.
[IpakTHueckoe  IpUMEHEHUE MOJICTHPOBaHHE
OCJIKOBBIX CTPYKTYp C TIOMOIIBIO PpaCIpeAeICHHBIX
BBEIYHMCIIEHNH, cuctema Fold.it

Pazpnen 6.
bruodusuka
MeMOpaH

[Tpuntuns! cTpoeHns GnomeMOpaH, MeMOpaHHbIE OEIKU
u sunuasl. DPynkuumum OuomemOpaH. CraHOBIIEHHE
MIPEACTABICHUI 0 CTPYKTYpe o6uomemOpaH,
COBpEMEHHas KUAKOKPUCTAIIINYECKast MOJIEIb.
Junamuka MoJeKyal B MeMOpaHax — JarepajibHas
mubdy3us, ¢aun-gron NOABWKHOCTE.  MojenabHbIe
JUNHUJHbIE MeMOpaHbl — THUIIBI, CTPOEHHE, CIOCOOBI
[IOJIy4€HHUs, Hcnosb3oBaHue. MDa3oBble NEpexonbl B
TUnuAHbBIXOMoMeMOpaHax. buosornyeckoe 3HaueHHE.
IlonsTve m  cBOWCTBAa  XKHMAKUX  KPUCTAJLJIOB.
Knaccudukanus TPAHCIIOPTHBIX MIPOLIECCOB B
o6uomemOpanax. Ilpumepsl. IlaccuBHBIN TpaHCHOPT.
Tunsl  muddysun, wmemOpanHsle mopsl. Ocmoc u
¢unbrpanus. YpaBHenuss ®Puka, Teopemna, Hepucra-
[1nanka. AKTUBHBIN TPaHCHIOPT — POJIb B KJIETKE, THUIIBI U
npumepsl. [IpakTudyeckoe NpPUMEHEHHE — CTPOEHHE,
OPUHLUIBl  (DYHKIMOHUPOBaHMUS  HATPHii-KaJIUeBoOro,
KaJIBIIMEBOTO HACOCOB. POJIb B KIIETKE M OPraHU3ME.

YcTHbIi onpoc

7.\Pazmen 7.
Haunorexnomoruu

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

2.3.3 JlaGopaTopHble 3aHATHSI.

. ®dopma
HaumMeHoBaHue Temartuka 1abopaToOpHBIX 3aHIATHIMA
No TEKYILETO
paszzena
KOHTPOJISI
1 |2 3 4

B OMOU3UKY

1 |Paznen 1. BBenenue

OHOJIOTHYECKUX HCCIIeIOBaHUI.

3anamue . ®duznueckue NPUHLMUIBI B MpUOOpax Ass

Komnoksrnym
Nel

2 |Paszen
TepMmoauHamMuka

apaMeTpoB OMOJIOTUYECKUX CUCTEM

2.[3ansamue 2. TepMOIMHAMUYECKUE PACUETHI HEKOTOPBIX

Komnoxksuym




OMOJIOTUYECKIX Ne2
CUCTEM
Paznen 3.|3anamue 3. @oromerpus, npakruyeckue npuioxeHus|Komnoksuym
®otobuosnornueckue|3akona byrepa-Jlambepra-bapa. Ne3
IIPOLIECCHI
Pasnen 4. |3ansmue 4. MopaenupoBaHue npoueccoB| KomokBuym
Broduepretuka OMOdIIEKTPOTEeHE3a B MUKPOOHBIX TOTLTMBHBIX AJIeMEHTaX |Nod
Paznen 5.3ausmue 5. Hekoropsle 3akoHoMepHOCTH GonaunraKommokBuym
MonexyinspHas O0enkoB. MojenupoBaHie Ha TNpUMeEpEe MporpaMmbl|(Nes
onodusnka Fold.it
Pasnen 6. 3ansmue 6. buonekrpoxumuyeckue mnpouecchl  ¢|KoiokBuym
Brodusuia l;pl/ll_l[vIeHeHI/IeM MIPOTOHCENEKTUBHBIX MeMOpaH. 3anamue|Ne6.
g, e 7, Hparessoc pereane sneressononmecnor Koiosany
Hanorexnonoruu -
HCCIIEIOBaHUSIX
O0630p npoiieHHOro MaTepuania u npoBeeHue 3auera |KomnokBuym
o
BOIPOCaM K
3a4eTy

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl — He PeyCMOTPEHbI

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJILHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

HepequL y‘Ie6HO'MeTO,Z[I/I‘IeCKOl"O obecreueHus JUCHUIIIIMHBI 110

No  Bun CPC BBITIOJTHEHUIO CAMOCTOSATEIbHONU padoThI

1 2 3
IToaroroBka kK | CTO 4.2-07-2012 Cucrema MeHemxMeHTa KauecrBa. OOmue
YCTHOMY orpocy, | TpeOOBaHUSI K TOCTPOCHHIO, HU3IOXKEHUI0O U  O0GOPMIICHHIO
KOJUIOKBUYMY, JOKYMEHTOB y4eOHO#l nestenbHOcTH. — [lepew3manme. —

HanMcaHuio pedepara

Kpacnospck: CDVY, 2014. - 60 c.

paboThl  CTYINEHTOB, YTBEpXKIeHHBbIE Kadempoi
MUKpPOOUOJIIOTUH U OMOTEXHOJOTHUHU. TMPOTOKOT No
nroag 2017 r

Metoauyeckue YKa3aHugd 110 OpraHu3anuu CaMOCTOSITEILHON

TEHETUKH,
21 « 26 »

VY4eOHO-MeTOIUYECKNE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadoThl 00ydaromuXcs U3
Yyuciaa WHBAIMJOB UM JIMI C OrPAHUYEHHBIMH BO3MOXHOCTSIMU 370poBbsi (OB3)moryr
NPEJOCTABIATECS B (opMax, aJaNTHPOBAHHBIX K OTPAHHYCHHSM WX 370POBBS U BOCIPHSITHS
uHpOpMaLUu:
JUiist U1 ¢ HApyIIEHUSIMHA 3PSHHS

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayauodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.




JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu peanuzammm ydyeOHOM pabOTHI MO OCBOCHHMIO Kypca "buodwusuka" ucmonb3yroTcs
COBpPEMEHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH:
¢ uHPOPMANMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;
® [IPOEKTHBIE METObI OOYUCHUS;
® lCCJeIOBATENIbCKIE METO/Ibl B O0yUEHUY;
e mnpoOiemMHOe 0O0yueHue

HJ’IH Jung € OrpaHUYCHHBIMH BO3MOKHOCTSAMH 300POBBA IPEAYCMOTPCHA OpraHU3aIus
KOHCYJIBTaIlI/IfI C UCITIOJIb30BaAHHEM BHCKTpOHHOfI ITIOYThI.

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

4.1®DoH/J OLIEHOYHBIX CPEACTB AJIs NPOBe/IeHUs] TEKYIIero KOHTPOJIs.

Texymuii KOHTPOJIb yCIIEBAEMOCTH MPOBOIUTCS (PPOHTAIBHO HA KAXKIOM 3aHATUU IS
OTpesieNieHUs] TEOPETUYECKON MOATOTOBKHM K JIabOpaTOpHBIM paboTaM B BHUJE YCTHOTO OIpOCa,
KOTOPBII OIlEHMBAaeTCsl MO NATHOAIBHOM INKaje, a TakXe C [OMOIIbI0 JOKJIAJA0B U
KOJJIOKBUYMOB.

Ilepeyennb BOPOCOB /Il YCTHOTO KOHTPOJISA 3HAHMI CTY/ACHTOB:

Temal: BBenenne B Ouodpuszuxy
1. Ionstue 6nopuzuku (b®). Brnan paznuunbix Hayk B b®. Ilpumenenne b® Ha pa3nuyHbIx
YPOBHSIX OpPraHU3aluN KUBOW MaTEPUH.
2. Ctpykrypa coBpemenHoi b®. Mcropus pazsurus b®. N3BectHbie yuéHble-OM0pU3UKH (B T.4.
poccuiickue).
3. buoHuka - nousTue, mpuMepsl, pU3MUECKUe MOIXOIbI.

Tema 2: TepmoguHaMuka OMOJTOTHYECKUX CHCTEM
4. llousarue tepmomuHamuku (TJl), 3aKOHBI TEPMOAUHAMUKA M MX MPUIOKUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.
5. TepMoMHaMUYeCKUE CUCTEMBI, TUIIBI SHEPTUU U pabOThI B OMocUcTEMAX.
6. OcoOeHHOCTH pealu3alii 2-TO Hadala TEPMOIMHAMHKHA B OHOJOTHYECKHX CHCTEMaXx.
Tepmoaunamuueckoe paBHoBecue. Hersurponwus.
7. JluneiiHass u HenmuHeiHas oGmactu TepmoanHamuku. Teopema I[Ipuroxuna. CooTHOLIECHHS
Omn3sarepa.
8. CBs13b SHTpONUY B OMOIOTHYECKONH HHPOPMAIINH.
9. [IpakTuyeckue NpUI0KEHUS TEPMOIMHAMUUECKOTO M0/1X0/1a B OMOJIOTUH — TETIONPOTYKIUS
KUBBIX CHCTEM, NTpaBuia beprmana, AmieHa.

Tema 3: ®oT0o0MOIOTrHYECKHE TPOLIECCHI
10. DnextpomarHuTHble u3nydeHus (OMMU), Ouonornyeckue >¢PQGEKThl Pa3IUYHBIX YacTei
cnektpa OMMU.



11. Tlonstue  Qorodbmonmorunu, ob6mactb  ¢GoToOuonorndeckux  sBneHui.  Cragum

¢doToOnoIOrHUECcKOro mporecca.

12. Kiaccudukanms ©  KpaTkas  XapakTepucTHKa  (HOTOOMOIIOTHYECKUX  SBJICHUH.

OYHKIMOHATHHO-(U3HOIOTHYECKUE U ISCTPYKTUBHO-MO U DULIUPYIOITHE (POTOPEAKITHIH.

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

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

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

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

BBIXOJI, 3aK0H CTOKCa.

16. Ilpupoaabie U UCKYyCcCTBEHHBIE PIyopodophL.

17. 'ennozaBucumble OMOpUTMBI, paboTsl YnxeBckoro. MccnenoBanusa Kupnuas.

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

19. IlpakTudeckoe nmpuMeHeHue — GoToMeTpusi, POTOIIEKTPOKOIOPUMETP, CIEKTPOPOTOMETP.
Tema 4: buodnepreruka

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

npo0JjieMa OMOIHEPIeTHKHY.

21. Ponp Ouonmormyeckux MeMmOpaH B OHO’HepreTHueckux mpoueccax. Kiaccudukanus

MeMOpaH C TOUKH 3pEHUsI OMOIHEPTEeTUKHU.

22. O6muMe npuHIUIBl TpaHChOpMaIlMU SHEPTruu B OnoMeMOpaHax. "DHepreTuuecKrue BaltoThl”

JKUBOU KJIETKH.

23. XemuroocMmoTudeckas runote3a Murtyenia. OCHOBHbIE THIIOTE3bl 00Pa30BaHUS MAaKPOIPIOB.

24. IlpuHUUIIBI CTPOEHUS U PYHKIIMOHUPOBAHUS JIEKTPOH-TpaHCHOPTHBIX Lemnei (OTLL).

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

26. buodusndeckue ocHOBHI (HyHKIMOHHPOBaHUE AT®-cHHTETA3HI.

27. Ocobennoctu Momnekynbl AT® kak yHUBEPCaTbHOTO MaKPOIPTUYECKOTO COSTUHEHUSI.

28. IlpakTHueckre NpuIoKeHus: OMOIHEPTETUKN — OMOTOIIIMBHBIE 3JIEMEHTHI, OMOCEHCOPHI.
Tema 5: MouekyasipHasi Ouopusnka

29. TlonsTre, UCTOPUS CTAHOBJICHHUS] MOJICKYJSIPHON OMO(HU3HKH, CBSI3b C APYTHMMH pa3iernamMu

6uonoruu.

30. IlpuHIMOBI CTPYKTYPHOM OpraHu3anuu OWOMOJIMMEPOB. YPOBHMU OpraHU3alMH. ATOMHAas

CTPYKTYpa, KoH(opMaIus, KOHPUTyparus.

31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJWHA CBSI3eM, WX moJspusanus, 3¢h(eKTuBHbIE

aTOMHbIE paanychl. BogopoaHsle ¢B31 — X poiib B OPMUPOBAHUE MAKPOMOJIEKYJI.

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

UHIYKIMOHHBIE, TUCTIEPCUOHHBIE) B3aUMOJICHCTBUSA. DIEKTPOCTATUYECKHE B3aUMOICHCTBHUS.

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

CYILECTBOBAHMSI.

34. Ponp ruapodoOHBIX B3aUMOJEHCTBUI B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI

oenkoB. Teopus Dumepa.

35. Bona kak yHUKaJIbHOE XUMUYECKOE coeTnHeHne. KitactepHas CTpyKTypa BOJBL.

36. Mopensp “Oenok-mamunHa’”. MoJeKkyIsipHble MOTOPBI.

37. IlpakTuyeckoe TNPUMEHEHHE — MOJETUPOBaHUE OEJKOBBIX CTPYKTYpP C TOMOIIbIO

pacrpeeIeHHbIX BBIUMCIICHHH, cucTema Fold.it

Tema 6. buogusnka memOpan

38. IIpunune! ctpoeHus: OnomemOpaH, MeMOpaHHble 0enku 1 Tunuabl. DyHKuu 6uomemMOpaH.

39.  CraHoBieHME  TpEACTaBIEHUH O  CTpyKType  OuoMeMmOpaH,  COBpeMeHHas

KUJIKOKpUCTAIIINYECKasi MOJEIb.

40. Jlunamuka MOJIEKyJ1 B MeMOpaHax — jarepaibHast qTuddy3us, Guum-¢ion moABUKHOCTD.

41. MopenpHble JUNOUAHBIE MeMOpaHbl — THIBI, CTPOEHHE, CIOCOOBI TMOJYYEeHHUS,

UCIIOJIb30BaHUE.



42. ®a30BbIc MEepexobl B JUMUIHBIX OMoMmeMOpaHax. buomornueckoe 3nauenue. [lonstue u
CBOMCTBA XKHUJKUX KPUCTAILJIOB.
43. Knmaccudukamus TpaHCIIOPTHBIX IIpolieccoB B OnomeMOpanax. [Ipumepsi.
44. TTaccuBHblil Tpancnopt. Tunsl Auddy3un, MemMOpaHHbIE TOPHI.
45. Ocmoc u ¢punpTpamus. YpasHenus @uka, Teopenna, Hepucra-Ilnanka.
46. AKTUBHBII TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IIPUMEPBI.
47. llpakTHueckoe TMPUMEHEHHE — CTPOCHHUE, NPUHIUINBI (HYHKIUOHUPOBAHUS HATPHIi-
KaJIMEBOr'0, KAJIbLIUEBOT0 HACOCOB. PoJib B KJIETKE U OpraHU3Me.
Tema 7:HanorexHosiornu
48. Tlonsatue(s1) HAHOTEXHOJIOTHUH, KIacCU(PHUKAIUSA OTpacieii HAHOTEXHOJIOTUH, OMOTOTHYECKUE
HallpaBJICHUS.
49. JJHK kak wmarepuan Uisi HaHO-MaHUMynupoBaHus. [padeHn, QymnepeH, yriaepoaHsie
HAHOTPYOKHU — MOHSATUE, IPUMEHEHHE.
50. Ilpubopbl HAHOTEXHOJOTUYECKHX HCCIEJOBAHUH — AaTOMHO-CHUJIOBOM MHKPOCKOII,
ANIEKTPOHHBIA MHUKPOCKOT, na3zepHbld nuHueT, IMP / DIIP-cnekTpocokonus — MPUHIIUIL
JEeICTBUS, BO3SMOXHOCTU J1J1s1 OMOJIOTHH.

Kpurepun ouenku:

OneHka «OTIUYHO» / «3auTeHo». OTBEThl HA MOCTaBJICHHBIE BOMPOCHI M3JIAraloOTCs JOTUYHO,
[OCJIEZIOBATENbHO M HE TpeOyIOT JOMOJIHUTENbHBIX mosicHeHuil. IlomHO packpbiBatoTCcs
MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXAY SBICHUSAMH M cOObITUAMU. JlematoTcss 000CHOBaHHBIE
BbIBOJIbI. CO0III0/1at0TCS. HOPMBI JINTEPATYPHOI peun

Onenka «xopouio» / «3aureHo». OTBeThl Ha TMOCTABIEHHBIE BOMPOCHI  H3JArarTcs
CHUCTEMAaTHU3UPOBAHO M MOCIEAOBATEIBHO. Marepuanm wu3maraeTcss YBEPEHHO. PackKphITsl
MPUYUHHO-CJIEICTBEHHBIE CBS3H MEXAY SBJICHUSMU M COOBITHAMH. J[eMOHCTpUpYETCS YMEHUue
AQHAJIM3MpPOBAaTh MaTepual, OJHAKO HE BCE BBIBOJABI HOCIAT AapryMEHTHUPOBAHHBIA U
JoKa3arenbHbIi xapakTep. CoOII01al0TCsl HOPMBI JIUTEPATYPHON PEUH.

OrneHka «yI0BIETBOPUTENIBHO» / «3auTeHO». JlomycKaloTcs HapylIeHHs B NOCIEA0BaTEIbHOCTH
U3JI0KeHUsA. HemonmHo packpbIBarOTCs MPUYMHHO-CICACTBEHHBIE CBSA3M MEXAY SBICHUAMU U
coObITUSIMU. J[EeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAaHUS BONpOCA, C TPYAOM pELIAITCS
KOHKpETHbIE 3anauyu. MMmerorcs 3arpyaHeHus ¢ BbIBOJaMHU. JlOIYCKAarOTCS HAapyLIEHWs HOPM
JUTEPATYPHOU peyH.

OrneHka «HEYJOBJIETBOPUTEIBHO» / «HE 3auTe€HO». MaTepuan H3jlaraercst Hermocjiea0BaTeNbHo,
COMBYMBO, HE TMPEJCTABISACT OINPEACICHHOW CHCTeMbl 3HaHUN 10 auciumiuHe. He
PAaCKpBIBAIOTCS MPUUYMHHO-CIIEJCTBEHHBIE CBSI3M MEXIY SBIEHUSAMH U coOblTusiMHu. He
NpPOBOAMTCS aHanu3. BbBoabl oTcyTcTBYIOT. OTBETHI Ha JIONOJHUTENbHBIE BOMPOCHI
OTCYTCTBYIOT. IMEIOTCS 3aMETHBIE HApYILLIEHHUs] HOPM JIMTEPATYPHOU PEUH.

BOHpOCLI K KOJUVIOKBUYMaM

Konnoksuym 1: Beenenne B 0uodpusznky

[Tonsatue Ouodusuku (bd). Bxnan pasnmuuabix Hayk B b®. Ilpumenenue b
Ha pa3/IM4YHbIX YPOBHAX OpraHu3anuu xkuBoi marepuu. CtpykTypa coBpemeHHoi b®. Ncropus
pasButusts b®. HM3BecTtHhle yu€Hble-OMOGU3MKKM (B T.4. poccuiickue). buonuka - mnonsrue,
npUMepsbl, (PU3NIECKHE TOIXO/IbI.

KosuokBuym 2: TepMoguHaMuKa OMOJIOTHYECKHX CHCTEM

[Tonsitue tepmoaunamuku (TJ]), 3aKOHBI TEPMOAMHAMHKHA M HUX HPUIOKUMOCTb K
OMOJIOTHYECKUM CHCTeMaM. TepMOIMHAMHYECKHE CHCTEMbI, THUIIBI SHEPrud U paboThl B
ouocucremax. OCOOCHHOCTH peajau3alii 2-T0 Hadaja TEPMOJWHAMHKHA B OHMOJOTHYECKHUX
cucreMax. TepmoamHamuyeckoe paBHoBecue. Herautponus. Jluneiinas u HenuHelHas 001acTu
tepmoanHamMuku. Teopema I[lpuroxuna. CoorHomenuss Onzarepa. CBs3b SHTPONHH |



O6uonornyeckoit nHpopmanuu. [IpakTnyeckne NpUIOKEHUs] TEPMOJUHAMUYECKOTO IOAXO0Ja B
OMOJIOruM — TEIUIONPOYKIUS XKUBBIX CUCTEM, paBuia beprmana, AsuieHa.

KonnokBuym 3: @oroduoi0rudecKue npouecchl

OnektpoMarauTHeie u3nydeHus (OMMU), Omonorndeckue 3PPEKThl pa3IuIHBIX YacTEH
cnektpa OMMU. Ilonstue ¢oroduonoruu, obmacts (oroduonornyeckux sBiacHuit. Craauu
¢$oToOMOIOrHIECcKOro nporecca. Kiaccuduxarms U KpaTkas XapaKTepUCTHKA
¢doroOuonornueckux  ABNeHUNA. DYHKIUMOHAIBHO-(PHU3HOIOTUYECKHE U JECTPYKTUBHO-
mMomudumpyrone (poropeakuu. @usnueckas npupoaa cBera. KopmycKyaspHO-BOIHOBOM
yalu3M CBeTa B OHMOJOrMYECKMX peakUusxX. BUomornyeckn BakKHbIE THIBI MOJIEKYISPHBIX
opOuTanell M SJIEKTPOHHBIX COCTOSHHHA. DJIEKTPOHHBIE Tepexoabl B Onomonekynax. Cxema
Sl6nonckoro. JlromuHecueHuss OMocucTeM — (U3MYECKas OCHOBA, THIIBI JIOMHHECHEHIINY,
KBAaHTOBbI  BbIXOZ, 3akoH Crokca. IlpuponHble U HCKYCCTBEHHbIE  (PIIyopOoQOpBbl.
['enno3aBucumble  OMOpPUTMBL,  paboThl  YMXKEBCKOrO. Hccnenosanus  Kupinan.
doromerpuyeckue MetoAbl aHanuza. [Ipumenumocts 3akoHa byrepa-JlamGepra-bapa.
[TpakTuyeckoe npumeHenue — poromerpus, crekrpoporomerp, 3akoH byrepa-Jlambepra-bapa.

KosoxkBuym 4: buosnepreruka
[TonsTHe 6GMO’HEPreTHKHN U €€ MECTO B cucTeMe Ouosorndeckux Hayk. LleHTpanbHas npoGiema
O6uosHepreTuku. Ponp  Ouonornyeckux MeMOpaH B~ OHMOZHEPreTMUYECKMX  Ipoleccax.
Knaccugukanus memOpan ¢ Touku 3peHus 6nosHepreTuku. OO1e NpUHIUIBL TpaHChopMaIu
SHepruu B OmomeMOpaHax. "DHepreTuyeckue BaJIIOThI” JKUBOHM KIETKH. XEMHOOCMOTHYECKas
runote3a Mutuenina. OCHOBHbBIE TMIIOTE3bI 00pa30BaHUs Makpod3pros. IIpuHIMNBI cTpOeHUS U
byHKIIMOHUpOBaHUS 3IeKTpoH-TpaHcropTHRIX Ieneil (DTL[). ATd-cunTerasa - NPUHIUIIBI
CTpoeHus1 B CBs3u ¢ BbimosHsiemMon ¢Gynkmued. CBsa3p ¢ DTL. buodusnyeckre OCHOBBI
¢ynkunonupoanue ATd-cunrerassl. OcoOeHHOCTH MOJeKyiasl AT® Kkak yHUBEpCaIbLHOTO
Makpo3pruyeckoro coequHenus. [lpaktuyeckue npuaokeHus: OMOIHEPreTUKN — OMOTOIIMBHBIE
AJIEMEHTBI, 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:
JUIMHA CBA3€H, MX mossipusanus, 3¢(QeKTUBHbIE aTOMHBIE paauychl. BonopoaHsle CBS3U — UX
poib B hopMupoBaHME MakpoMoJeKyJ. Bunbl B3aumopaelcTBuil B GMoMakpomosekynax. Ban-
nep-BaanbcoBbl  (OpHEHTALMOHHBIE, WHAYKIUMOHHBIE, JUCIEPCUOHHBIE) B3aUMOJICHCTBUS.
OnexkTpocraTueckue B3aumojeicTBus. OOBEMHBIE B3aUMOJICHCTBUS B  MaKpOMOJIEKYJax.
[TonsiTue T100yBI M OeniKa, YCIOBHS UX CyllecTBOBaHUS. Poiib rupodoOHBIX B3auMoaeHCTBUI
B (GOpPMHpPOBAaHMU TNPOCTPAHCTBEHHOM CTPYKTyphl OenkoB. Teopuss dumepa. Boma kak
YHUKaJIbHOE XUMUYecKoe coequuenue. Kiacrepnas ctpykrypa Boabl. Mojens “Oenok-marimHa’”.
Monexynsipabie MOTOpPBI. [IpakTHdeckoe MpUMEHEHNnE — MOJIETUPOBAHHE OCIIKOBBIX CTPYKTYP C
TIOMOIIIBIO PACIpe/IeICHHbIX BRIYMCIICHH, cucTeMa Fold.it

KoanoxkBuym 6. Buopusuka memopan
[Tpunumne! ctpoeHus 6momMeMOpaH, MeMOpaHHble Oenku U Junuasl. OyHKIUU OHMOMeMOpaH.
CraHOBIIEHHE MIPEJCTABICHUN O CTPYKTYpe OMoMeMOpaH, COBpeMeHHast KUIKOKPUCTATITNIeCcKast
MOJIENb. Jlunamuka MoJieKydl B MeMOpaHax — JjartepanbHas auddysus, daun-daomn
HNOJBM)KHOCTb. MojieIbHbIE JHUMUIHBIE MEMOpaHbl — THIbBI, CTPOCHHE, CIIOCOOBI MOIyYeHHMS,
ucrnoip3oBaHue. Pa3oBble MEpPexo/bl B JUMHUIHBIX OMoMeMOpaHax. buonornyeckoe 3Ha4deHHE.
[Tonsatne M cCBOWCTBA XUAKUX KpucTaioB. Kiaccudukanus TpaHCIOPTHBIX IPOLECCOB B
o6uomeMOpanax. [Ipumepsl. IlaccuBHbiil TpancmopT. Tunsl auddys3un, MeMOpaHHbBIE MOPHI.
Ocmoc u punbtpanus. Ypasuenus @uka, Teopenna, Hepucra-Ilnanka. AKTUBHBIN TpaHCTIOPT —
poJb B KIETKE, TUIBI U MpuMephl. llpakTHueckoe NpUMEHEHHE — CTPOEHHE, MHPUHLUIIBI
(YHKIMOHUPOBAHUS HATPUN-KATMEBOT0, KaJIbIIMEBOTO HACOCOB. POJb B KJI€TKE U OpraHu3Me.



KouasnoxkBuym 7:HaHnoTexHo10THH
[TonsTHE(s) HAHOTEXHOJOTHH, KiaccH(UKalus OTpacieil HaHOTEXHOJOIMH, OHMOJIOTHYECKHE
Hanpasinenus. JIHK kak wmarepuan nis HaHo-maHunyiaupoBaHus. I'paden, ¢ysuiepen,
yIJIepOJHbIE HAHOTPYOKM — TOHSTHE, npuMeHeHue. [Ipubopsl HAHOTEXHOJIOTUYECKUX
WCCJIEJOBAHUM — aTOMHO-CHJIOBOM MHUKPOCKOII, JIEKTPOHHBIA MHUKPOCKOII, JIA3€PHBIM IHHLET,
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;

- OILICHKA «YJOBIIECTBOPUTEIIFHO» BBICTABISICTCS, €CIIH CTYACHT JA€T HEIOJHBIC OTBETHI
Ha BOIPOCHI, IOMYCKAeT HETOYHOCTU B (POPMYJIMPOBKAX;

- 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.

— IpH HEOOXOAMMOCTHM WHBAJHMIAM M JIMLIAM C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBSI TPEOCTABISIETCS JJONOJTHUTEIBLHOE BPEMS JUIS OJrOTOBKH OTBETA;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporientypa orneHMBaHUsI Pe3yJIbTAaTOB OOYYCHHS WHBAIUIOB 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 2IEKTPOHHOTO TOKYMEHTA.

JIi1st TUTI ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (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. Ionsarue 6uodmsuku (bD). Bxnax pazmuuneix Hayk B b®. [Ipumenenne b® nHa paznuuHbIx
YPOBHSIX OpTaHU3aIlMU KUBOW MaTEPHUHU.

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. [IpakTHyeckue NPUIOKEHUS TEPMOIMHAMHUECKOTO MOAX0/1a B OMOJIIOTUH — TETIONPOIYKIUS
JKUBBIX CUCTeM, IpaBmiia beprmana, Annena.

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

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

12. Knaccubukamus W KpaTkKas  XapaKTepucThka  (GOTOOHMOJIOTHYECKUX  SIBJICHUHU.
OYHKIMOHATBHO-(U3HOIOTHUECKUE U IECTPYKTUBHO-MO U pULiupyromue 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. JlromuHecteHus OuocucteM — (puanyueckass OCHOBA, THIBI JIIOMHUHECIICHIINHM, KBAHTOBBIN
BBIXOJI, 3aK0H CTOKCa.

16. ITpupoaubie 1 UCKycCTBEHHBIE (PI1yopodOpHI.

17. T'enno3aBucumbie OuopuTmbl, padboTel UmkeBckoro. Uccnenopanust Kupnuan.

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

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

20. Ilonstne OWMOZPHEPreTUKH M €€ MEeCTO B CHCTeMe OuoJormueckux Hayk. lleHTpanpHas
npobiaemMa GMO’HEPTreTHKH.

21. Ponp Ouonornuyeckux MemOpaH B OMOd’HepreTHueckux mporeccax. Kiaccudukanus
MeMOpaH ¢ TOUKH 3peHHsI OMOIHEPTeTUKHU.

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

23. XemuoocMoTHyeckas runotre3a Mutyenia. OCHOBHbIE TUIIOTE3bI 00pa30BaHUSI MAKPOIPrOB.
24. TIpuHUUIIBI CTPOSHUS U PYHKIIMOHUPOBAHUS JIEKTPOH-TpaHCHOPTHBIX nernei (OTLL).

25. AT®-cuHTeTa3a - MPUHLUIIBI CTPOEHUS B CBA3M C BBIMOIHsAeMON GpyHKIuei. Ces3p ¢ DTLI.
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. BogopoHbIe CBS3U — UX POIb B POPMUPOBAHUE MAKPOMOJIECKYII.



32. Buasl B3auMoACHCTBUN B OMOMakpomoJjiekyiax. Ban-nep-BaanbcoBbl (OpreHTAIMOHHBIC,
WHAYKIIMOHHBIE, IUCIIEPCUOHHBIE) B3aUMOAEUCTBUS. DIEKTPOCTATUUECKHE B3aUMOICHCTBUS.

33. OOBEMHBIE B3aUMOJACHCTBUSA B MakpoMoJjeKkyiax. [lonsTue rinoOynsl u Oenka, YCIOBUS HX
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’”. MoJeKyIsIpHbIE 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,  COBpeMEHHas
KUJKOKPUCTATIINYECKasT MOJIEIb.

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

41. MopenpHble ITUNOUAHBIE MEMOpaHbl — THIIBI, CTPOCHHE, CIOCOOBI  TMOJYYCHHS,
UCIIOJIb30BaHUE.

42. ®a30BbIe Nepexobl B JUMHUAHBIX OMoMmeMOpanax. buonornueckoe 3nauenue. [lonstue u
CBOICTBA KUJKUX KPUCTAJIOB.

43. Knaccudukaius TpaHCIOPTHBIX 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, TUIIBI U IIPUMEPBI.

47. llpakTHueckoe TMPUMEHEHHE — CTPOCHHUE, NPUHIUNBI (HYHKIIMOHUPOBAHUS HATPHIi-
KaJIMEBOTr'0, KaJIbLIUEBOT0 HACOCOB. PoJib B KJIETKE U OpraHu3Me.

48. Ilonarue(s1) HAHOTEXHOJIOTUH, KJIaccu(UKAIHs OTpaciel HAHOTEXHOJIOTUU, OMOTOTHYECKUE
HaIpaBJICHUS.

49. JIHK kak wMartepuan MAJii HaHO-MaHWIYIHpoBaHHs. ['paden, ¢ymnepeH, yriepoaHbie
HAHOTPYOKHU — MOHATUE, TIPUMEHEHHE.

50. Ilpubopbl HAaHOTEXHOJIOTMYECKUX HCCIEIOBAaHUN — AaTOMHO-CHJIOBOM MHMKpPOCKOII,
AIIEKTPOHHBIA MHKpOCKON, JazepHbld nuHOer, AMP / OIIP-cnekrpocokonusi — HpUHIIMNII
JeMcTBUS, BO3MOXKHOCTH /17151 OMOJIOTHH.

Kpurepnn onenku 3auéra:

- «3a4TEHO» BBICTABIISIETCA, €CIM CTYJEHT YCBOWJ OCHOBHYKO U 3HaKOM C
JOTIOJIHUTEIIbHOM ~ JIMTEpAaTypoHd,  PEKOMEHJOBAHHOW  IPOrpaMMoi; JEMOHCTPUPYET
BCECTOPOHHEE, CHUCTEMaTHYeCcKOoe M TIJyOOoKoe 3HaHHWE IPOrpaMMHOIO MaTepualla, yMEHUue
CBOOOAHO  BBINOJHATH  IpaKTHYECKHE  3aJaHusd, TpeOyemble  OOLIEKYJIbTYpHbIE U
npodeccHOHATIbHBIE ~ KOMIETEHIMM  C(POPMHPOBAHBI;  yMeeT  CBOOOJHO  JIOTMUYECKH,
apryMEeHTHPOBAHHO, YETKO M CXKAaTO M3J1araTh OTBETHl HA BOMPOCH! C UCIIOJI30BAHUEM HAyYHOU
TEPMHUHOJIOTUH;

- «HE 3aYTEHO» BBICTABJIAETCS, €CIIU CTYJCHT HE MOArOTOBUWIICA K 3a4€Ty, HE OTBETHII Ha
BOIIPOCHI WJIM OTBETWJI HEMPABUIIbHO; MTOKa3aJl c1adble 3HAHUS U JIONYCTUI rpyOble OINOKHY;

OueHouHble CpeacTBa Uil MHBAIMAOB U JIMI[ C OTPAHUYEHHBIMH BO3MO>XKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0pOBbs MPEAOCTABISAETCS JOMOJHUTEIIBHOE BPEMS JIJIs MOJITOTOBKKM OTBETA HA 3aYETE;

— MPU MPOBEICHUU MPOIETYPHI OLICHUBAHUS PE3YIbTATOB 00YUEHHUS MHBAIUIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI MPEYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOANMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;



— TIpY HEOOXOAUMOCTH JIJISl O0YHAIOIIUXCS C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMHU 37TOPOBbS
U MHBAJTUAOB TPOLEAypa OICHUBAHUS pE3YyNbTaTOB OOyUYeHHsS 10 JAUCHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI pe3yJabTaTOB OO0y4YEHHsS WHBAIUAOB M JIUI] C OTpPaHUYCHHBIMHU
BO3MOXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHUIUIMHE (MOMYIO) TPEAyCMAaTPUBACT IPEIOCTABICHHUE
uHpopmanuu B (opMax, aaanTUPOBAHHBIX K OrPAHMUYCHHSIM HX 3J0POBbS W BOCIPHSITHS
nHpopmanuu:

JUist 1 ¢ HApyIICHUSIMH 3PEHHSL:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUiist JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHTEPaTypbl, HEOOXOAUMOI
AJIS1 OCBOCHMS M CHUILTHHBI (MOXYJIA).
5.1 OcHoBHasi 1MTEpaTypa:

1. Bonbskenmreitd, M.B. buodusuka [ DnexTporHbIi pecypc] : yaeb.mocodrne — DIEKTPOH.
maH. — Cankr-Ilerepoypr : Jlamb, 2012. — 608 c. — Pexum nocryna:
https://e.lanbook.com/book/3898

2. HuxwusH, A. buodusuka : koncnekt nekuit / A. Hukusn, O. JlaBbioBa ; MUHHCTEPCTBO
oOpazoBanust u Hayku Poccuiickoii ®enepaunn, DenepanbHOe TroCcyAapCTBEHHOE
OromxeTHOEe 00pa3oBaTeNIbHOE YUPEKIEHHE BHICIIETO MPO(EeCCHOHATBFHOTO 00pa30BaHUs
«OpeHOyprckuii ToCcyJapCTBEHHBIN YHUBEpcUTET». - OperOypr: OI'Y, 2013. - 104 c.; To
xe [DneKTpoHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259291.

Jl1st OCBOCHMS JUCLHUILIMHBI MHBAJIMIAMU U JIMLIAMHU ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTIMU
310pOBbsS MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJI€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «OpaiT».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Camoiinos, B.O. Menununckas Ouodusuka: yueOHuk 11s By3os / B.O. Camoiinos. - 3-e usn.,
ucnp. u gon. - CII6.: CnewJlur, 2013. - 604 c.: Tabxa., un. - bubauorp. B kH. - ISBN 978-5-299-
00518-9; To xKe [DmeKkTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

2. @unkenpmrteitH, A.B. ®usmka OenkoBeix Monekyn / A.B. ®unkenpmreiH. - MoOCKBa;
Wxesck: M3narenpctBo MHCTHTYTA KOMIIBIOTEPHBIX UcchenoBanmid, 2014. - 423 c. - ISBN 978-
5-4344-0193-7, To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

4. Anpnpuano, A.M. KondopmanuoHHblii aHanu3 OenkoB: Teopuss W mnpuioxeHus / A.M.
AnnpuanoB ; oy pexa. [.B. Manaxooii. - Munck: benopycckas nayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To xKe [DneKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.
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5. buodwusmnueckas skonorus / B.A. Teepmaucnos, A.D. Cumoposa, JI.B. fkosenko, B.T.
Tpodumos. - M.: UznarensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1; To xe
[DnexTponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

5.3. Illepuoauyeckue U3IaHU:

Ilepuoauy
cpHoa 3a kakue Mecto | Cpok
Ne | Ha3Banue HOCTh
ro/bl XpaHeH | xpaHeH | PyGpuxarop
n/n | u3IaHus BBIX0J1a
XpPaHUTCA ust usi
(B rox)
OMOJIOTUYECKH
1 buodwuszuka 6 1959-2013 g3 OCT. e HAyKH,
DKOJIOTHS
Yenexu (usuco-
2 12 1945-2013 g3 MOCT. MaTeMaTU4ecK
(du3nUYECKUX HayK
ue HayKu
buonornueckue Ouosorusecku
3 12 1961-1992 93 MOCT. e HaYyKH,
HAyKH
IKOJIOTHS
buonorus. OMOJIOTMYECKH
4 PedeparuBubiit 12 1970-2013 3an PXK | mocr. e HAYKH,
xKypHan. BUHUTU JKOJIOTUS
buomenuunHCckas (usuo-
5 A 12 2001- g3 10 ner MaTeMaTU4ecK
pPaZMO’IIEKTPOHHKA
ue HayKu
¢busuko-
6 buorexnonorus 6 1996-2012 g3 OCT. MaTeMaTH4eCK
ue HAyKH

6. Ilepeyenr pecypcoB  HHGPOPMAINMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX [IJISl OCBOCHUS JUCHHUILIMHBI (MOAYJI5).

1. www.kubsu.ru - odpuimanbHslii caiit KybaHCKOro rocyaapcTBEHHOTO YHHBEPCUTETA;
http://www.icb.psn.ru - Mactutyt 6Modu3nuKu KIeTKH

http://www.ibp.ru - Uactutyr 6nodpusuku CO PAH

http://www.kibb.knc.ru/ - Kazanckuii HHCTUTYT OMOXMMHUH U OMODUIUKH
http://www.biophys.msu.ru/ - Kapenpa ouoduzuku MI'Y
http://biophysics.spbstu.ru/ - Kadeapa 6uodusuxu CIIGI TY

o gk whN

7. Mertoauyeckue yKa3saHUsl JJsi OOY4YalOIIMXCS IO OCBOCHHMIO JHCHMILIMHBI
(Mmonmy.si).
Jlexnus:
Pabora Ha nekuuu ABJIsETCS OYEHb BaXKHBIM BUAOM CTYACHUYECKOM AESTENbHOCTH AJIS U3y4eHUs
JUCHUIUIMHBL, T.K. Ha JIGKIMUM HIPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HaHUHM, HO U
cucTeMatu3anus U 0000IIeHe HAaKOIUIEHHBIX 3HaHUN, (OPMHUPOBAHUE HA UX OCHOBE HUJCHHBIX
B3IIAJIOB, YOEXKAECHUH, MHPOBO33PEHUs, Pa3BUTHE IMO3HABATENBHBIX M MNPO(ecCHOHAIBHBIX
uHTEpecoB. JIeKTOp OpUEHTUPYET CTyIEeHTOB B ydyeOHOM Marepuaine. KpaTkue 3amucu jgexuuit
(KOHCIIEKTHPOBAHHUE) TOMOTAET YCBOUThH MaTEpUal.
Hanucanne koHcnekTa JEKUMHA: KpaTKo, CXEMaTH4HO, IIOCJIEN0BaTeNbHO (PUKCHPOBAThH
OCHOBHBIC TIOJOXKEHHUS, BBIBOJBI, (OPMYIUPOBKH, OOOOIIEHUS; MOMEYATh Ba)KHBIE MBICIH,
BBIJIETISITH KIIIOUEBBIE CI0Ba, TEPMUHBI. KOHCIEKT JIydllle moipa3iesiaTh Ha MMyHKTHI, maparpadsl,
cobmoasi KpacHylo cTpoky. [IpuHIMOHManpHBIE MecTa, OmpelencHHs, (HOpMyJbl CleayeT
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COIIPOBOXKIATh 3aMEUAHUSIMH: «BAXKHOY», «OCO00 BaXKHO», «XOPOIIO 3allOMHUTHY» M T.II. WU
MOMYepKUBaTh KpacHoi pydkol. IlemecooOpazHo pa3paboTarh COOCTBEHHYIO CHUMBOIIUKY,
COKpAIIIEHUSI CJIOB, YTO TO3BOJHT CKOHIIGHTPUPOBATh BHUMAaHHE Ha Ba)KHBIX CBEICHUSIX.
[TpocnymuBaHue U 3aMUCH JICKIIUH MOYKHO IMPOW3BOIUTH MIPH TIOMOIIN COBPEMEHHBIX YCTPOWCTB
(mukTooH, HOYTOYK, HETOYK H T.m.). PaGoTas Haj KOHCIEKTOM JICKITMH, BCErna CleayeT
UCIIONIb30BAaTh HE TOJNBKO YYEOHWUK, HO U Ty JHUTEpPaTypy, KOTOPYIO JIOMOJHUTEIHEHO
PEKOMEH/IOBAJI  JIGKTOp, B TOM UHCIIC TEPHOAMYCCKHE W3JaHUS COOTBETCTBYIONICH
HanpaBieHHocTU. [lo pe3ynbTaramMm pabOTBI ¢ KOHCIIEKTOM JIEKIIMU CJIENyeT O0O3HAYUTh
BOIIPOCHI, TEPMUHBI, MaTEPUAJ, KOTOPBIH BBI3bIBACT TPYAHOCTH, TOMETUTH M TOBITATHCSI HAUTH
OTBET B PEKOMEHAyeMoil Jmreparype. Eciam caMoCTOSTENbHO HE yAaeTcs pa3o0parhCs B
marepuale, Heo0X0 MO C(hOPMYITHPOBATH BOIPOC M 3a/1aTh MPENOABATEII0 HA KOHCYJIbTAIIHH,
Ha J1a00paTOPHOM 3aHSTHH, HA OOIICHUN B KOHTAKTHBIE Yachl. JIGKIIMOHHBIA MaTepHal sSBISETCS
0a30BbIM, C KOTOPOTO HEOOXOJMMO Ha4yaTh OCBOCHHE COOTBETCTBYIOIIETO Pa3Jieiia MM TEMBI.
[1maH MOArOTOBKH K JEKIIUU:

. 03HAKOMUTBCSI C TEMOU JIEKLIUU

. 03HAKOMMTBCS C IPEIII0KEHHBIMUA BOIIPOCAMH
. U3Y4YUTh COOTBETCTBYIOIIUI MaTepHall

. 03HAKOMMTBCS C JINTEPATypOH 110 TEME

JlabopaTopHbie padoThl

B npouecce noaroToBku K J1abopatopHoil paboTeHe00X0AUMO 03HAKOMUTBCS ¢ padoueit
IPOrpaMMOM JTMCUUIUIMHBI, TEMaMU M IUIaHAMHU JIaDOpaTOpHBIX  3aHATUH, yAenss ocoboe
BHUMaHME LEJIIM M 3a/a4aM, CTPYKTYpe U COIEp)KaHUIO IMCLUUIUIMHBI, IMPOBECTH AaHAIHU3
OCHOBHOI yueOHOM JINTEpaTyphl, NOCIE Yero paboTaTb ¢ PEKOMEHJI0BAaHHOM JOINMOJHUTEIBHON
autepatypoid. IIpu yCTHOM BBICTYIJICHMH IO KOHTPOJIBHBIM BOIpOCaM J1abOpaTOPHOIO 3aHITHS
HY)KHO u3jaratb (He 4WTaTh) MaTepuaid  BbICTYIUIEHMS  cBoOogHOo. Heobxoaumo
KOHIIEHTPUPOBATh CBO€ BHHMAaHHE HAa TOM, YTO BBICTYIUIEHHE OOpallleHO K ayJUTOpUH, a He K
IpenoaaBaTesio, T.K. TO 3HAUMMBbIN acleKT NpodecCHoHaIbHbIX KoMreTeHui. [1o okoHuaHuu
7a00paTOPHOTO 3aHATHUS CJIEIyeT MOBTOPHUTH BBIBOJIbI, CKOHCTPYMPOBAHHBIE B XOJI€ YCTHOTO
orpoca, IPOCIEIUB JOTUKY UX MOCTPOEHUs, OTMETHB MOJIOXKEHUS, JIe)Kalue B UX OCHOBE. s
ATOro B TEYEHHE OINpOca APYTUX YYallUXcs CIEAyeT Jenarb NMOMETKU. bonee Toro, B ciydae
HETOYHOCTEH W (WJIM) HEMMOHMMAaHMsI KaKOro-THOO BOIpOCa MPONIAECHHOTO MaTepualia CIeayeT
00paTUTBCS K IPEerojaBaTeNto JUIsl MOJTY4YeHUs HEeOOXOAMMOM KOHCYIbTAllUU U Pa3bsICHEHUS
BO3HUKILEH cuTyaruu. Cxema MoAroToBKU K JaOOpaTOpHBIM paboTam:

® 03HAKOMHUTKCS C TEMOM, LIETbIO U 3a7auaMu paboThI;

paccMOTpeTh NMPEASI0KEHHBIE BOIIPOCHI;
U3Y4UTH JIEKIMOHHBIN MaTepuall, OCHOBHYIO U JONOJIHUTEIBHYIO JIUTEPATYPY;
O3HAKOMUTBCS C JIAOOPATOPHBIMU 33/1aHUSIMHU U XO/I0M UX BBIIIOJIHEHUS;
03HAKOMHUTBCS C 000PYIOBAaHHEM 3aHSATHS;
BBITOJIHUTH 33/1aHUSI B COOTBETCTBUU C XOJIOM PaOOTHI;
MUCHBMEHHO 0(OPMHTD BBINOJIHEHHYIO paboTYy;
IIOJIBECTU UTOT U CIENATh CTPYKTYPHUPOBAHHBIE BBIBOBI.

CamocrosiTeibHas padora

CamocrosarenbHass paboTa CTYAEHTOB JUCLHMIUIMHE OCYLIECTBISETCS C  LENbIO
yIIIyONeHHsl, pacUIMpeHHs, CUCTEMAaTH3allMM W 3aKpEIUICHUs TOJyYEeHHBIX TEOPETHUYECKUX
3HaHUH, (OPMUPOBAHUS YMEHHI MCIIONB30BaTh JOKYMEHTAILMIO U CHEIHUAJbHYIO JINTEpaTypy,
pasBUTHs TO3HABATEJbHBIX CIOCOOHOCTEH M aKTMBHOCTH, a Takke (HOPMUPOBAHUA
CaMOCTOSITEJIbHOTO MBIIUIEHUS], CIOCOOHOCTEH K CaMOpPAa3BUTHUIO, CAMOCOBEPLIEHCTBOBAHUIO U
caMopealM3alliM,  pa3BUTHUA  HCCIEeNOBaTeNbckuX — ymeHuil.  lIlepen  BhInosiHeHHeM
CaMOCTOSITENIbHOM pPabOThl HEOOXOJMMO YETKO IMOHUMAaTh LENH M 3ajauyd paboOThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUHBIA 00BEM, OCHOBHBIC TpeOOBaHHMS K pe3yiabTaraM padoTHI,



KpUTEpUN OIICHKU. BO BpeMs BBINOJHEHUS CaMOCTOSITENIbHON paboThI MpernojaBaTesib MOKET
IPOBOJUTH KOHCYIbTalMU. KOHTPOIIb pe3ynbTaTOB CAMOCTOATENBHOM pabOTHI CTYIEHTOB MOKET
OCYIIECTBIISITHCS B MMCbMEHHOM, YCTHOM WJIM CMeIIaHHOH (opMe, ¢ MpeACcTaBIeHUEM MPOIyKTa
TBOPYECKOH JEATENbHOCTU CTyJeHTa. B kauecTBe OpM M METOJIOB KOHTPOJISI CAMOCTOSTENIbHOM
paboThl CTYACHTOB MOT'YT OBITh UCIHOJIb30BaHbI JTJA00PATOPHBIEC 3aHATHUS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboThl M Ap. KpurepusimMu OLEHKU pe3ylbTaToB
CaMOCTOSITENIbHOM paboThl CTyACHTa SBISAIOTCA: YPOBEHb OCBOCHUS CTYIEHTOM Y4eOHOTO
MaTepuaia, YMEHMsI CTyJIeHTa HCIOJIb30BaTh TEOPETUUYECKHE 3HAHUSA IPU BBIIOJIHEHUU
WHAUBUAYAIbHBIX 3a7aHuii; C(HOPMUPOBAHHOCTHOOIIEYUEOHBIX YMEHHH; OOOCHOBAaHHOCTb U
YEeTKOCTh M3JIOKEHUS OTBETa; OoopMIIEHHE MaTepualia B COOTBETCTBUU C TpeOoBaHusimu. [lnan
MOATOTOBKU:

® U3Yy4UTh COOTBETCTBYIOIIUM JIEKIIMOHHBINA MaTepHall

® U3y4YUTh OCHOBHYIO JIUTEPATYypy 10 TEME

® U3Y4YUTbH JONOJIHUTEIBHYIO JIUTEPATYPY 110 TEME

e 0(QOpMHUTH BBINOJHEHHYIO pPa0OTy MUCHBMEHHO WJIM B BHJE IPE3CHTAUN B

3aBUCUMOCTH OT 3a/IaHUSI
® C/eNaTh CTPYKTYPUPOBAHHBIE BBIBOIBI.

IHoaroroBka K 3a4éty

[Ipu moaroroBke K 3a4€Ty HEOOXOAMMO OPHUEHTHPOBATHCS HAa KOHCIIEKTHI JICKIUH, pabodyro
IporpaMMy JUCIHUIUIMHBI, HOPMAaTUBHYIO, YUeOHYIO U PeKOMEHIyeMylo juteparypy. OCHOBHOE
B MOJTOTOBKE K C/Iadye 3a4era - 3TO MOBTOPEHUE BCETO MaTepuaa JUCIHUIUIHHEI, 0 KOTOPOMY
HeoOXoauMoO caaBaTh 3ader. [Ipu moAroToBke K caade 3adera Becb 00beM pabOThl HYKHO
pacupeaciATb PaBHOMCPHO IO AHAM, OTBECACHHLIM IJI ITOATIOTOBKH, KOHTPOJUPOBATH Ka)KﬂBIﬁ
JIEHb BBIMIOJIHEHWE HAMEUYEHHOW paloThl. B mepuoj MOArOTOBKM K 3adeTa CTYACHT BHOBBb
oOparmraeTcst K y)xe u3ydeHHOMY (MpoiieHHOMY) yueOHOMY maTepuany. [lofroroBka BKItO4aeT
B cebs TpW OJTama: caMoCToATeNnbHas paboTa B TEUEHHE CEMEeCTpa; HEMOCPeICTBEHHAs
MOJATOTOBKA B JHH, MPEANICCTBYIOIINE 3a4eTy Mo TeMaM Kypca. s ycremrHoi caadu
yKazaHHble B paboueld mporpamme Qopmupyemble KOMIIETCHIIMM B pe3yjibTaTe OCBOCHUS
JUCHUIIJIMHBI TOJIKHBI OBITE MNPpOACMOHCTPHUPOBAHBI; TOTOBHUTBHCA K 3a4CTy H€O6XOI[I/IMO
HAYMHATH C TIEPBOH JIEKIIMU U TIEPBOH J1ab0opaTOPHOI pabOTHI.

IHoaroroBka npesenTanuii:
® 3HAKOMMWTHCS C TEMOU, LIEBIO U 3ala4aMu
® COCTaBUTh IIJJaH IPE3CHTALMM COITIAaCHO OCBOCHHOMY TE€OPETHYECKOMY
MaTepHany
® [IPOM3BCCTH IIOMCK B JICKHIMOHHOM MaTcpuale, OCHOBHOH M HOHOJ’IHI/ITCJ'IBHOI\/'I
auTeparype (pakTHUeCKOro MaTepuaa 1o TeMe

® [POM3BECTH NOMCK WUIFOCTPATUBHOIO MaTepHUalia B CeTH "MHTEpHET"
® COCTaBHUTh MPE3EHTALUIO TPU MTOMONIM crienranu3zupoBanHoro [1O
® COCTaBMTH JIOKJIA]] IO WILTIOCTPATUBHOMY MaTepHUAIly PE3EHTAUN
® OTpENeTUPOBaTh MPE3EHTALUIO NTepe]] Caden
KossiokBuymsbI:

® 03HAaKOMHUTKCS C TEMOI M BOIIPOCAMU KOJIJIOKBUYMa

W3Y4UTh JIEKIIMOHHBIN MaTepHra

U3Y4YUTb OCHOBHYIO JINTEPATYpPY IO TEME

U3Y4UTb JOTIOJHUTEIBHYIO JJUTEPATYPY 110 TEME

HanucaTbh OTBET Ha MPEIJI0KEHHBIH BOIIPOC

00bEeM MUCbMEHHOTO OTBETA OT 3 J10 4 CTpaHUIl, BpeMsl BHITOIHEHUS 10 90 MUHYT



B ocBoeHMH TUCIMIIMHBI MHBAJIMIAMU U JIMLIAMH C OTPAaHWYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas pabora (KOHCYIbTAIlUH) —
JIONOJTHUTETIbHOE Pa3bsICHEHNE yI4EeOHOTO MaTepHaa.

I/IH[[I/IBI/IZ[yaJIBHLIC KOHCYJIbTalUKM 110 NOpPCIAMETY SABJIAIOTCA BaKHBIM q)aKTOPOM,
CIIOCOOCTBYIOIIMM WHAWBUAYaIH3alUU OOyYeHUS! U YCTAaHOBJICHHUIO BOCITUTATEIFHOIO KOHTAKTa
MCKAY NOpCroAaBaTciicM U 06y‘-IaIOH_II/IMC$I HHBAJIMJAOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSL.

8. Ilepeyenbp MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPoIecca Mo JMCUUILIHHE (MOTYJIIO).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

— KoHcynbTHpoBaHue nocpeacTBOM 3JIEKTPOHHOM MOYTHI.

— VMcnonbp3oBaHue 3JEKTPOHHBIX MPE3eHTALUN IPU TPOBEACHUH JIa0OPATOPHBIX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOIO OOecIeYeHHusl.

Ne Ne norosopa [lepeueHb TUIEH3HOHHOTO POTPAMMHOTO 00ECIICUCHHS
n/m
1. | Ne73-AD®/223-03/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Windows 8, 10
2. | Ne73—-AD®D/223-D3/2018
Cornamenue Microsoft
ESS 72569510 Microsoft Office Professional Plus
3. Hor. Ne344/145 ot [IpenocraBiieHrne HEUCKIIOUUTEIbHBIX UMYIIIECTBEHHBIX ITpaB
28.06.2018 Ha MCIIOJIb30BaHUE TPOTPAMMHOI0 00ECTICUECHHUS
«AHTHITIaruaT» Ha OJUH IO
4. | Koutpakt Ne74-AD®d/44- | Beccpounas nuieH3us Ha 25 nonb3oBareneii: StatSoft Statistica

®3/2017 ot 05.12.2017

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

8.3Ilepeyenb MHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM:

— «Koncynprant Ilmtocy,

— «l"apaHT».
9. MarepuanbHo-TexHH4eckass 0a3a, HeoOxoauMasi JJsi  OCYLIECTBJICHUS
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUILINHE (MOYI10).
No Bi paGor MarepuanbHO-TEXHUYECKOE  o0ecredeHue  JAUCIHUIUIMHBI
(MOJIlyIsT) ¥ OCHAIIEHHOCTH
1.| Jlekunonusble 3ausatus | Ayautopun 422, 425, ocHauleHHbIE MPE3EeHTALNOHHOU
TEXHUKON (mpoexrop, JKpaH, KOMIIBIOTEP/HOYTOYK,
ayIMOCUCTeMa) U COOTBETCTBYIOIIMM  MPOrPaMMHBIM
obecneuenuem (110).
2.| JlabopaTopHbie Aynuropust 419, OCHAIIIEHHAst 1a00paTOPHBIM
3aHATUA o0opylnoBaHueM MO KypcaM OWOQU3UKH U (U3HOIOTHU
pacteHuil; yueOHble TaOnuIbl, mpoekTop Epson, moasecHoit
9KpaH, HOYTOYK. YueOHas MeOeb.
3.| I'pynmoBeie Aynutopuss 410, (kabuHeT), OCHAIIEHHBIH MEPEHOCHBIM
(MHIUBUYyaTbHBIE) MyJIbTUMEAUMHBIM  000pynOBaHUEM  (IIPOEKTOp,  IKpaH,
KOHCYJIbTAI[UU HOYTOYK). YueOHast MeOenb
4.| Texymuii  KOHTpOJb, | AyauTOopus 419, OCHAIICHHAs 71a00paTOPHBIM




IIPOMEKYTOUHAs o0opynoBaHueM 10 KypcaM OHOPHU3UKH U (U3HOIOTHU
aTTecTalus pacteHuii; yuebHsle TaOnuIbl, npoekTop Epson, moaBecHoit
9KpaH, HOyTOYK. Y4yeOHas mMeOelb.

CamocrogdTenpHas Kabuner nns camoctosTenbHOW paboThl 437, OCHAIICHHBIN
pabora KOMIIBIOTEPHOM TEXHHKOM C BO3MOKHOCTBIO IOJKIIOUECHUS K

cetn «lMHTEpHET», NpPOrpaMMoON 3KPAHHOIO YBEIMYEHUA U
O0ECIIEYCHHBIH JOCTYIIOM B 3JEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

3an Oubmuorekn KyOI'Y ocHameHHBIH  KOMIIBIOTEPHOMH
TEXHUKOW €  BO3MOXHOCTBIO  IOAKIIOYEHUS K  CETH
«MHTEepHET», NOPOrpaMMOM  DKPAHHOIO  YBEIWYEHUS U
00€CIEeYeHHbIH JOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMaIMOHHO-
00pa30BaTENbHYIO CPEy YHUBEPCUTETA







