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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: buoduszuka
10 HANPABJIEHUIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: buodwusuka u dbuonHpopmaTka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
JlenapTaMeHT MOJIEKYISIPHON U OUOJIOTHYeCcKoi pu3nku

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp
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KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: [1.B. bamkupos, kaua. ¢pu3.-MaT. HayK, CTApIINKA HAYYHBIA COTPYAHUK, JOLECHT
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AHHOTANMA

buodpusuka — nHayka o Hambonee mpocThIX M (yHIAMEHTAJIbHBIX B3aWMOICHCTBUSAX, JIEKAIIUX B OCHOBE
OHMOJIOTHYECKUX MpoleccoB. M3oKeHHBIN B Kypce Marepuan sBJsieTcs TeopeTHdeckoi 0a3oil s aHaim3a
OMOJIOTMYECKHUX SIBICHUI Ha Pa3HBIX YPOBHSX OPraHU3aLMH MPH BHIICHEHWH 3JIEMEHTAPHBIX MOJEKYISPHBIX
B3aMMOJICHCTBHIA U IMyTEH PETYNSINN ONOTOTHIECKHUX MPOIIECCOB.

3amaun  AUCUUIUIMHBL (OpMHUpOBaHHE 0a30BBIX MOHATUH 00 OCOOEGHHOCTSX CTPOCHUS M YCIOBHUSX
(bYHKIIMOHMPOBaHUS OMOJIOTMYECKUX MOJIEKYJ; 00y4eHHE CTYIeHTOB IPHUHIMIIAM ITOCTPOEHUS TEOPETUUECKUX
MOJeJIe MpH M3YyYEeHHH MEXaHW3MOB OHOJOIMYECKMX MPOLECCOB, H3yYEHHE NPUHLUIIOB PpEryJsuu
OMOJIOTMYECKHX IPOIECCOB HA  pa3IMdHOM YPOBHE OpraHM3aluM  (MOJICKYJISPHOM, KIJIETOYHOM,
MOMYJSLOHHOM); O3HAaKOMJIEHHE C COBPEMEHHBIMH 3KCIEPUMEHTAIBHBIMUA TOAXONAMH U METOJUKaAMHU
OMo(U3NIECKUX UCCIIETOBAHUN.

1. lean u 3apa4un

Heap AucHUNIHHBI
- OCBOCHHE CTYJIEHTaMH OCHOB OMO(M3MKM — HayKd O Hamboyiee TPOCTHIX M (PyHIaMEHTaIbHBIX
B3aUMOJICHCTBUSX, JIGKANIMX B OCHOBE OMOJIOTHYECKMX HpPOLECcCOB. M3II0KEeHHBIN B Kypce MarepHal
SBJISICTCS. TEOPETHYECKOH 0a30i asi aHanu3a OWOJNOTMYECKHMX SBJICHUM HA pPasHBIX YPOBHSIX
OpraHHM3alUK MPU BBISICHEHUH DJIEMEHTAPHBIX MOJICKYIISIPHBIX B3aHMMOICUCTBHU M MYTEH PEryJsiud
OHMOJIOTUYECKHX TPOIIECCOB.

3agauu AU CHUILIHHBI

* (opmupoBaHrue 0a30BBIX MOHATHH 00 OCOOCHHOCTSX CTPOCHUS W YCIOBHUSIX (YHKIIMOHHPOBAHWSI
OMOJIOTMYECKUX MOJICKYIT;

* oO0ydeHHe CTyACHTOB IPUHIUIIAM OCTPOCHUS TEOPETHUECKUX MOJIeJIeH IPH N3yYeHNH MEXaHH3MOB
OMOJIOTMYECKUX MPOLECCOB, HU3YyYCHHE MPHUHLMUIIOB PETYISIUH OHOJIOIMYECKUX TMPOLECCOB Ha
pa3IMYHOM YPOBHE OpraHu3aluy (MOJEKyYIIPHOM, KJIETOUHOM, MOILYJIILIUOHHOM);

. O3HAKOMJICHHE C COBPEMECHHBIMH OSKCICPHUMCHTAIbHBIMUA TOAXOJAMH M  METOIUKAMU
Ono(hU3NIeCKUX UCCIIeIOBaHUH.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHSATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Criocoben npuMeHSTh HAMEUATh TIyTH €€ PENICHHs

(byHIaMeHTaIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3MKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(dyHIaMEHTANBHBIX U MIPUKIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTATBLHBIX
HCcCIeIoOBaHUH 1 pa3paboTOK, CAMOCTOATEIBLHO |MCCIICOBAHUI U Pa3pabOTOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,

v}




MalCMaln4CLRMT MC1U/Abl nLuJIC|UBaHnnmn, 1
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPUTENBHO-aHAIUTHYECKON 1
TEXHOJIOTUYECKOM annaparype

OIIK-5.2 OO6OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
000CHOBaHMS M JI0KAa3aTeIbCTBA, HAYYHbIE MPOOIEMBI M HX
ITK-2 CriocoOeH aHaIM3upoBaTh MOJYYCHHBIC B |PCUICHUS. SICHO M TOYHO B TEPMHHAX, MOHATHBIX IS

X0JI€ HAy4YHO-HCCIIEI0BATEIBCKOM PabOThI npo(eCCHOHANBHON ayIuTOpHH, B MUCBMEHHON W YCTHON
JJAaHHbIE U JIeJIaTh HayYHbIE BBIBOJIbI dopme
(3aKiroueHus) [IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHl,

onpeacidrommue un3lydyacMoc SABJICHUC, W NPOU3BOAWUTH
YHCJICHHBIC OLICHKHU I10 MOPAAKY BECIINYNHBI

[IK-4.3 Cnocobern 000CHOBaTh NPUYHHHO-CIICIACTBEHHBIC

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh o "
OTHOIIICHHS UCTIONB3YEMBIX MTOHITHH U MOJleNen

MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00y4aromuecs JOJKHBI

3HATh:

MECTO U pOJIb OOIINX BONIPOCOB HAyKH B HAYYHBIX MCCIICTOBAHUIX;

HOBEWIIINE OTKPBITUS U TOCTHKEHUS OMOJIOTUH, (PU3UKH, XUMUU, MAaTEMaTHKH;

0 B3aUMOCBS35X U (PyHJaMEHTAJIbHOM €IMHCTBE €CTECTBEHHBIX HayK;

MPUHLUIIBI OPTaHU3AUN OHOJIOTMYECKUX CUCTEM U PErysiiui OMOJIOTHYECKUX MPOLECCOB;

[l  3HaTh OCHOBHBIC (PU3MKO-XUMHYECKHX OCHOBBI (DYHKIIMOHHPOBAHUS OMOJIOTHUECKUX CHCTEM BCEX
YPOBHEH OpraHu3aluy;

0 O0COOEHHOCTH TIOCTAaHOBKH IIPOOJEM TEOPETUYECKOr0 M AKCIEPUMEHTAIBHOTO HCCIEOBaHUS
($yHIaMEHTaIbHBIX OMOIIOTHYECKUX MPOLIECCOB U ABJICHUN METOaMHU OMO(PH3HKHY;

0 BO3MOKHOCTH U TpPaHUIBI OE30MaCHOCTH NPUMEHEHHS pPe3yibTaToB (yHAaMEHTaTIbHBIX
O0MopU3NIECKIX UCCIEIOBAHNN B IPUIOKEHHSIX (OMOTEXHOIOTHSIX).

I T R

YMETh:
[l 3¢ ¢eKTUBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,
YMO3AKITIOUCHUS, 3aKOHBI;

[l mpeacTaBUTh HAHOPaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHNS;
[l paboTaTh Ha COBPEMEHHOM IKCIIEPUMEHTAIILHOM 000pYI0BaHHH;
[l abcTparupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM MPU MOJCIUPOBAHUM PEATBHBIX (PU3MIECKUX
CUTYALUii;
[l IIaHUPOBATh ONTHUMAJIBHOE MIPOBEICHUE SKCIIEPUMEHTA.
BIIAJICTh!
[J TIaHUPOBAaHUEM, TIOCTAHOBKOW U 00pabOTKO# pe3ynbTaroB OMO(PHU3MUECKOTO IKCIIEPUMEHTA;
[l Hay4YHON KapTHMHON MUDA;
[l HaBbIKAMH CaMOCTOATENIbHOH paboThl B J1a0OpaTopuy Ha COBPEMEHHOM SKCIIEPUMEHTaJIbHOM
000pyI0BaHNH;
[J MareMaTH4ecKHM MOJEeIMPOBaHUEM 3aj1ad OMO(DU3HKH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




1 Buodusznka (hoTOOMOTOTHUECKUX 3 4
IPOLIECCOB.

2 Monekynsipaas 6uopusuka. 6 3
3 Pagnaunonnas Onodusuka. 6 3
4 Teopernueckas dnopusuka. 4 2
5 Dkosnoruueckas 6nopu3nKa. 6 3
Hroro yacos 30 15
IToaroroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 vac., 1 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 6 (Becennuit)
1. buodusuka GoTobHONIOrNIeCcKIX MPOLECCOB.

B3anmozeiicTBue KBaHTOB C MOJICKYJIaMH. OBOJIONMS BOJHOBOTO TIIaKeTa U PE3YJbTaThI
demrocekyHHOI criekTpockonuu. IlepBuuHble HOTOXMMUYECKNE peaKInu.

OcHoBHBIE cTaguu  (OTOOMOJOTHUYECKOTO Tporecca. MexaHu3Mbl  (OTOOHONOTHYECKUX U
¢doroxumuyeckux craani. Kunernka ¢poToOHONIOrHYecKuX MpoLeccoB.

[Ipobnembl pas3neneHusi 3apsiioB W TEpeHoca D3JEKTPOHa B IMEPBUYHOM (POTOOHOIOTHIECKOM
nporecce. Pob 31meKkTpoHHO-KOH()OPMAIIMOHHBIX B3aMMOJICHCTBHIA.

CrpyktypHas  opraHu3anuss W (QyHKOMOHMpOBaHWE  (OTOCHMHTETHYECKMX  MeMOpaH.
dorocuHTeTHYECKAsT eAMHUIA. JIBa THIIAa NUTMEHTHBIX CHCTEM U JIBE CBETOBBIC pPEaKIIWH.
Opranuzanus ¥ (yHKIMOHHPOBaHUE (OTOPEAKIMOHHBIX LEHTPOB. [IpoOnemMbl MepBHYHOIO akra
(doTocuHTe3a. DIEKTPOHHO-KOH(DOpMaMOHHBIE B3auMoAeUCTBHA. DOTOMHPOPMAIIMOHHBIN TIEPEXO/I.
Kunernka u Qusnueckre MexaHH3Mbl IEPEHOCA DJICKTPOHA B JJIEKTPOH-TPAHCIIOPTHBIX LEMSAX HPH
¢dorocuHTe3e. MeXaHM3MBI ~ CONPSIKCHUS  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid ¢
TpaHCMEMOpaHHBIM MIEPEHOCOM MTPOTOHA. MexaHu3MbI POTOMHTHOMPOBAHUSI.

Oco0eHHOCTH U MeXaHU3Mbl (POTOIHEPTETHUECKUX PEaKIUil OaKTe-pHOPOIOTICHHA U 3PHUTEIBHOTO
MUTMEHTA POIOTICHHA.

OcHOBHbIE TUIBI (OTOPETYISATOPHBIX PEAKIMHA PACTUTEIBHBIX M MHUKPOOHBIX OPraHU3MOB:
¢doromopdorenes, Qororponusm, Gororakcuc, (HOTOMHIYIUPOBAHHBIA KapoTWHOreHe3. CHeKTpsl
AercTBUsL, Tpupoaa (GOTOPEIIENTOPHBIX CUCTEM, MEXaHU3MbI IEPBHUYHBIX (DOTOPEaKIIHUIL.

dutoxpoM — yHHBepcaJbHas (OTOPELENTOPHAss CHCTEMa PEryisIud MeTaboinu3Ma pacTeHUI.
MornekynsipHbIe CBOICTBA W CIEKTPAIbHBIE XapaKTEPHCTHKH (uToxpoMa. MexaHU3M oOpaTHMoin
¢dorokonBepcun aByX Gopm ¢uroxpoma. [lonstre o (HOTOXPOMHBIX MOJIEKyJIax U (POTOXPOMHOM
MexaHu3Me (poroakTuBanuu GpepMeHTOoB.

doroxuMuueckne peakuuu B Oenkax, JUNMUAAaX M HykiIewmHoBbIX kuciorax. JJHK kak ocHoBHas
BHYTPHUKJICTOYHAs] MUIICHb NPHU JICTAJBHOM M MYTAareHHOM JEHCTBHU YIbTPa(HUOIETOBOTO CBETA.
®oToceHCMOMIN3NPOBAHHBIE M JIBYXKBaHTOBBIE peakuuu mnpu mnoBpexaeHnu JIHK. MexaHusmbl
doroauHamMuueckux npouecco. 3amura JJHK HeKOTOPBIMU XUMHYECKUMH COSTUHEHHUSMH.

Db dexrrr poTopenaparuu u portozammTel. DepMEeHTATUBHBIN XapaKTep U MOJEKYJISIPHBIA MEXaHU3M
¢doropeakruBanun. Poiab GOTOMHIYIIMPOBAHHOTO CHHTE3a OMOJIOTMYECKU aKTHBHBIX COCIWHEHUH B
nporecce Qorozammrel. MexaHu3M (OTOCHHEPTETHYECKUX PEAKIHMA TpH KOMOWHUPOBAHHOM
JEWCTBUU Pa3HBIX JUTUH BOJH YJIBTPApHOIECTOBOTO CBETA.

2. MonekynsipHas onopusuka.

MakpoMmosiekyaa Kak OCHOBa oOpraHuzamuu OuocTpykryp. IIpoctpaHcTBeHHas KOHQUTrypamms
ounononuMepoB. CTaTucTHYECKUH Xapakrep KoHQopMaIiu OHOMOJIMMEPOB.




VYenoBust  cTaOWIBHOCTH  KOHGUTypanuu MakpoMmonekyn. DazoBeie mepexonbl. Ilepexoabt
no0yna-kiyook. KoomepaTuBHbIe CBOWCTBa MaKpoOMOJIEKYN. Tumbl 0ObEMHBIX B3aMMOACHCTBHU B
OenKoBBIX MakpoMmoisieKynax. Bomopoxmnsie cBszu: cwiiel Ban-pep-Baanbca; snexTpocrarndeckue
B3aUMOJICHCTBUS; TOBOPOTHAs W30MEpPUS W DHEpPrus BHYTPEHHEro BpamieHus. Pacder oOmiei
KoH(opMaIK SHEPTHH OHOTIOITMMEPOB.

dakTopbl cTaOUIU3AIMH MAKPOMOJIEKYIT, HAJIMOJIEKYJSPHBIX CTPYKTYp U OnoMeMOpaH.
B3anmopeiictBue Makpomonekyn ¢ pactBopuresnieM. CocTossHHE BOAbI M HMAPOQOOHBIE
B3aUMOJICHCTBUS B OMOCTpYyKTypax. [lepexonsl crimpaib-KiryOoK.

OCoOeHHOCTH TPOCTPAHCTBEHHOW OpraHM3alid OEJNKOB W HYKJIEHHOBBIX KHCIOT. Mozenu
GUOPMIISAPHBIX U IOOYISAPHBIX OeskoB, KomruecTBEHHAS CTPYKTYpHAst TeOpHs Oerka.

CTpyKTypHBIE U SHEpreTudeckue (HakTophl, ONPEICISIONNe TUHAMUYECKYIO MOJBIKHOCTh OCJIKOB.
['mmeprioBepXHOCTH ypOoBHEH KOH()OPMAITMOHHOHN SHEPTUH.

Jlunamudeckas CTPYKTypa OJMIONENTHAOB U  IIOOYIApHbIX O€JKOB; KOH(OpPMalMOHHAs
MOABWXHOCTh. MeToabl H3ydeHHs KOH()OPMAIMOHHON TOIBM)KHOCTH: HM30TOIHBIA  OOMEH,
JmOMUHecleHTHble  Metonbl, OIIP, ramma-pe3onancHass cnektpockonusi, SIMP  Beicokoro
paspelieHus, WMITyIbcHble MeTonsl SIMP, MeTompl MONEKYISpHOW JWHAMHUKHA. ABTO- H
KPOCCKOPPEISIIMOHHBIE (DYHKIIMN TOPCHOHHBIX YIVIOB M MEXAaTOMHBIX paccTosHui. KapTel ypoBHeit
CBOOOITHOM SHEPTUU MENTHIOB.

Pesynprarel uccienoBaHus KOH(OPMAaMOHHON NOABMXKHOCTU. OrpanumdeHHas Iuddysus. Tursl
IBIDKCHUS B Oenkax. Vepapxus aMIUIMTY M BPEMEH pelaKcalid KOH(POPMALMOHHBIX IBHKCHUI.
CBs3b XapakTepUCTHK KOH(POPMAIIMOHHOW TIOABMIKHOCTH OENKOB ¢ HX (YHKIMOHAIHHBIMH
cBoiicTBamu. JIMHaMUKa >JIEKTPOHHO-KOH()OPMALMOHHBIX IEpexofoB. Pomb BOmbl B JHHAMHKE
6enxoB. Poib koH(pOpMaAIIMOHHON OABMKHOCTH B (DYHKIITMOHUPOBAHUN (PEPMEHTOB U TPAHCTIOPTHBIX
OeJIKOB.

DNeKTpOHHBIE YpPOBHM B OunomnonuMepax. OCHOBHBIC THIIBI MOJEKYISIPHBIX oOpOuTaneil u
ANIEKTPOHHBIX COCTOSHHIA, T-3JIEKTPOHBI, SHEPTUs Jenokanu3anui. Cxema SOI0HCKOTO s CIOKHBIX
Mmodekyd. [Tpunmun @panka - Kongona u 3akonsl ¢uryopecteHuuy. JlroMuHeceHIys 6MOI0rHYecKH
BO)XHBIX MOJICKYJ. MeXaHH3Mbl MUTPAIIH SHEPTHU: PE30OHAHCHBI MEXaHU3M, CHHIJICT-CUHITICTHBIN
U TPUILIET-TPUILICTHBIN EPEHOCHI, MUTpaLUs SKCUTOHA. [Iprpoaa runepXpoMHOro ¥ THIOXPOMHOTO
3¢ dexTos.

Bo30yx/IeHHbIE COCTOSHUSI M TpaHC(OpMAIMs SHEPrUM B OMOCTpyKTypax. IlepeHoc amekTpoHa B
ounocTpykTypax. Pasnuuneie puzndyeckue Moenu nepeHoca dnekTpoHa. TyHHenbHbIN ) deKT.
TyHHenupoBaHHE C  y4acTHEM  BHPTyaJbHBIX  ypOBHEH. DIEKTPOHHO-KOH(OpMalnOHHBIE
B3aUMOJICHCTBUS M PEIAKCAIIMOHHBIC TIPOLIECCH B OMOCTPYKTYypax.

CoBpeMeHHbIE IPEeACTaBICHUS 0 MeXaHu3Max (bepMEeHTaTUBHOTO KaTajmsa.
DJIeKTPOHHO-KOH(POPMAIIMOHHBIE B3aUMOJICHCTBUS B (hepMeHT-cyOcTparHOM Komiuiekce. Dopmyna
ISl KOHCTaHTBI CKOPOCTH 00pa30BaHMs MHOTOLIEHTPOBOM aKTMBHOW KOH(UTYPALIUH.

3. Papunanmonnas Guodusuka.

OOmas (usndeckas XxapakKTepUCTHKA HOHU3UPYIOIINX W HEMOHU3UPYIOUMX W3TydeHui. M3mydenus
KaK MHCTPYMEHT HCCIENOBAaHUI CTPYKTYphl M CBOMCTB MOJEKYI. ['aMMa- M PEHTT€HOBCKHE JIyYH.
PenTreHocTpyKTpHBII aHanu3, JiyuyeBas YJIbTPaMUKPOMETPUS, PaJUallMOHHO-XUMHUUYECKUE METOJBI.
VnerpaduoneroBoe u BunuMoe uznnyudeHus. Crnexrpockonus B YO u Buaumoil obnactu. Jlazepnas
CIIEKTPOCKOIHS, HCCIEAOBAHUS 3JIEKTPOHHO-BPALIATEIbHBIX CIIEKTPOB, (POTOXUMHUECKHE METO/bI
uccienoBanus. MuappakpacHoe m3nyueHue, mHPpakpacHas crekrpockonus. Paguouactorsr: CBY,
YBY, BY HY. MukpoBonHoBas crnekTpockonus, cruekrpockonus OIIP, SIMP, nusnexrpuueckas
CHEKTPOCKOMUS, METOMBI 3JIEKTPOIIPOBOAHOCTH.

Hcnonp3oBaHre pa3nUUHbBIX BUOB U3IYYEHU B METUIIMHE, TEXHUKE U CEITLCKOM XO3SHCTBE.

Crenuduka nepBUYHBIX ((PU3MUECKUX) MEXaHU3MOB JCHCTBHS Pa3IMYHBIX BHUJOB M3IYYCHUH Ha
MoJsekyibl. [lormomenne u pa3meH sHepruu. KoHeunwii Omonmormueckuit ekt npu neicTBum
MOHU3UPYIOUINX U HEMOHU3UPYIOLINX U3ITy4YEeHUI Ha OMOIOTHYecKrue 0ObEKTHI M CUCTEMBI.
[lepBuuHble W HadalbHBIE OHMOJOTMYECKHE IMPOIECCHl MOMIOIICHHS SHEPTUH HOHH3HPYIOIINX
A3Iy4yeHUd. MexaHu3Mbpl [OIVIOIIEHHUS] PEHTICHOBCKMX M TaMMa-H3JyYEHHUH, HEUTPOHOB,
3apsDKCHHBIX YacTUI. DKCIIO3MIMOHHBIE W TIONIONMICHHBIC JI03bI M3Iy4eHUH. EQMHUIBI akTHBHOCTH
pPaIMOHYKICOTUIOB. EnuHMIBI 103 HOHM3UPYIOUMX H3TydeHHH. DakTop H3MEHEHUs 03Bl
o0nmy4eHus. 3aBUCHMOCTb OTHOCHUTEIBHOW OHONOTHYECKOH d(PPEKTUBHOCTH OT JIMHEHHBIX MOTEPh
SHEPTUM U3TydeHHi. IHAuBHayanbHbIe U CTAllHOHAPHbIE JO3UMETPHI.

[Monsrus "Maneie" u "0onbmue” 1036l paguanuu. CTOXacCTHUECKUE U CTATUCTHYECKHE dPQEKTHI.



MuaxkTuBanus MOJEKyll B pe3yJbTare MPsIMOTO M HENPSIMOTO JEHCTBUS MOHU3UPYIOLUINX U3ITy4YEeHUH.
Jlo3oBbie 3aBucumocTH. [Ipsimoe neiicTBre pamuannu Ha GepMeHTHI, OEIKH, HyKICHHOBBIC KUCIOTHI,
JUNUABL, yraeBoAsl. [lepBUdHbIE mHpouecchl, NMPHUBOAIINE K HWHAKTUBAIMM MAaKpPOMOJEKYT IpU
npsSIMOM JICHCTBUY paauanuu. [lepBUYHbIC TPOIYKTH PaaHoN3a U AajbHEHIIas Cyap0a 00IydeHHbBIX
MAaKpOMOJIEKYJI. PalnodyBCTBUTENBHOCT MOJIEKYJ. Panuonus Boasl M JMnuaoB. BzaumonelicTeue
PacTBOPEHHBIX MOJIEKYJI C MPOAYKTaMH paauonm3a pactBoputeneir. Dddekr [eitna. O6pazoBanue
BO30YKJICHHBIX MOJIEKYJ, MOHOB M paaukanoB. KonudecTBeHHas XapaKTepHCTHUKA HEIPSIMOIo
JEUCTBHS paHaliiy B pacTBopax. Poinb MoaudukaTopoB B paanomn3e MOICKYII.

Pannannonnas 6nodusnka kineTku. KonnuecTBeHHbIE XapaKTEpPUCTHKH THOETH 0O0TYYCHHBIX KIIETOK.
PenponykTBHas u uHTepdasHas THOENb KIETOK. ArmonTo3. [IpuHIMI TonaxaHus, KOHIETIUS
MUIICHH. DBOJIIOLHS 3TUX MOHATHH. CTOXaCTHYECKUE MOAEIH.

OCHOBBI MHKPOIO3MMETPUU HOHM3UPYIOIIUX W3IydeHHd. [lepBHYHBIE (UIUKO-XMMUYECKUE
npoueccsl B OONyuyeHHOM KieTke. AHaaM3 MEXaHHW3MOB JIy4eBOTO IOpaKeHHs KIETOK. Poib
MOJIEKYJISIpHBIX MexaHn3MoB penapaimu JJHK n penapannonHbix GepMEHTOB B Ty4eBOM HMOPAKSHUH
KieTkd. Ponb moBpexaeHHs OHOJIOTMUECKMX MeMOpaH B DPaJMAllMOHHBIX HAPYLICHUAX KIIETKH.
OKHCIHUTENbHBIE TPOLECCHl B JIMIUAAX W AHTHOKHCIHMTEIBHBIE CHCTEMBI, YYacTBYIOLIHE B
MEePBUYHBIX OMOPHU3MUECKUX U MOCIEAYIOMINX JIyUYeBbIX PEaKIUsX.

BoccranoBuTenbHbIE POLIECCH IIPH JTy4E€BOM MOPAKEHUH KIETKU.

Monudukarus 1y4eBoro mopaxeHust KJIeTKH.

Pagnanmonnass Ouodu3nka CIOKHBIX CcUCTeM. BpemeHHble U J030Bbie 3(QeKTbl paguanuu.
CpaBHUTEIbHAS PAJIMOYYBCTBUTEIBHOCTh OMOJIIOTHUECKUX OOBEKTOB M cHcTeM. J[eliCTBHE MaJIbIX 7103
U XpOoHHYECKOro obOmydeHus. OTnajieHHbIE MOCIEACTBUS MaJbIX 103 pPavallid Ha OPTaHU3M.
OcoOeHHOCTH AEUCTBHS BHEIIHETO M WHKOPIIOPHPOBAHHOTO, OOLIET0 ¥ JIOKAIBHOTO, OCTPOTO H
XPOHUYECKOTO, OTHOKPATHOTO U MHOTOKPATHOTO OOIyUYeHHUS.

4. Teoperuueckas OHOpU3NKA.

OcHOBHbIE  OCOOCHHOCTM KMHETUKHM OMOJOTMYECKMX mpoueccoB. OnucaHue IUHAMUKA
OMOJIOTMYECKUX IMPOLECCOB Ha A3BIKE XMMHUYECKOH KMHETHKH. MaTeMmaTHyecKue MoJenu. 3ajadu
MaTeMaTHYECKOT0 MOJEIUPOBaHUS B Ouonmornu. OOuIMe NPUHIMIBI TOCTPOCHUS MaTeMaTHYeCKUX
Mozesel Ononoruueckux cucteM. [loHATHE aeKBaTHOCTH MOJEIIN PeaJIbHOMY OOBEKTY.
JluHaMu4ecKre Moe OMOJIOTHYECKUX mpolieccoB. JInHelHbIe U HenrHelHbIe poriecchl. MeTob
KaueCTBEHHOH TeopuH Iu(QPepeHIHAIbHBIX YpaBHEHHH B aHalIM3€ JWHAMHYECKHUX CBOWCTB
ononornueckux nporecco. [TorsTre o ha3oBoli TNIOCKOCTH U (Ha30BOM MOPTPETE CUCTEMBI.
Bpemennast uepapxusi ¥ NPUHIUI "y3KOTO MecTa" B OHMOJIOTMYECKHX CHUCTEMaX. YIPaBISIOIINE
napamMeTpbl. BeICTphIe U MeUIeHHBIE TIEpEMEHHBIE.

Cnoco0bl MATEMATHYECKOTO OIUCAHUS MNpOCTPAHCTBECHHO HCOAHOPOAHBIX CUCTCM.

CranuoHapHbIe COCTOSHUSL OMOJIOTHYECKHUX cHCTeM. MHOKECTBEHHOCTh CTAllMOHAPHBIX COCTOSHUH.
YCTOMYHUBOCTh CTAMOHAPHBIX COCTOSIHUIM.

Mopnenu tpurrepsoro tuna. [Ipumepst. CuiioBoe U napamMeTpuueckoe NepeKIoueHUe TpUrrepa.
I'mcrepesucuslie sBneHus. KonmebarenbHble mpoueccsl B OHONOTHH. ABTOKOJIEOATENbHBIC PEKHUMBI.
[IpenenpHBIE HUKIIBI U UX YCTOWYUBOCTB. [IpuMepsl.

[IpencraBneHust 0 MPOCTPAHCTBEHHO HEOAHOPOIHBIX CTAIIMOHAPHBIX COCTOSIHUAX (AMCCUIATUBHBIX
CTPYKTYpPax) M yCIOBHUSAX UX 00pa30BaHMUS.

Kunernka ¢epmeHTaTnBHBIX IponeccoB. OCOOEHHOCTH MEXaHM3MOB (PEPMEHTATHBHBIX PEaKIU.
[lonsartue o pusnke GepMEHTATUBHOTO KaTaIn3a.

Kunernka mnpoctedmmx QepMEeHTATUBHBIX pPEaKIUid. YCIOBHS pealu3aliil CTalMOHAPHOCTH.
VYpaBuenue Muxasnuca-MenreH. BnusHue MoaudukaropoB Ha KWHETHKY (DepMEHTATHBHBIX
pEaKUui.

[Ipumenenne meroma TpadoB IS HCCIEAOBAHUS CTAlMOHAPHOM KHUHETUKU (DepMEHTATHUBHBIX
peakuuii. O01IMe NPUHLHKITEL aHAJIN3a O0JIee CIIOKHBIX (DepMEHTATUBHBIX PEeaKLUH.

Knaccuduranuss tepmommHamudeckux cucteMm. llepBeiii W BTOpPOW 3aKOHBI TEPMOJMHAMUKH B
ononornu. TerioeMKOCTh U CXKMMaeMOCTh OeNKOBBIX TIOOyN. Pacuers sHepreTndeckux 3hdekron
peakuuii B OMOJIOTMUECKHX CHCTEMax. XapaKTepucTHyeckue (PyHKIMHM M WX HCIOJIB30BaHHE B
aHaJM3e OMOJIOTMYECKHUX MPOIIECCOB.

N3meHeHne sHTpOnMU B OTKPBITEIX cucteMax. [locrynar IIpuroxxuna. TepmonunamMmudeckre ycioBus
OCYIIECTBJICHUSI CTALlMOHAPHOTO COCTOSHUA. CBSI3b MEXAY BEIMUYMHAMHM XHMHUYECKOTO CPOJCTBA U
CKOPOCTSIMHM peakinuid. TepMoaMHAMHYECKOE CONpPSIKEHHE peakiuid W TeruioBble 3((deKTsl B
OMOJIOTHYECKUX CHCTEMAaX.



[TonsiTne OOOOUICHHBIX CHJI M TIOTOKOB. JIMHEHHBIE COOTHOIIECHHS M COOTHOIICHUS B3aMMHOCTH
Omnzarepa. TepmonuHaMuKka TpPaHCIOPTHBIX MporeccoB. CTalMOHAPHOE COCTOSHHE M YCJIOBHS
MHUHHAMYMa CKOPOCTH IpupocTa sHTpormu. Teopema [Ipuroxuna.

[IpumeHeHne NUHEHHOW TEPMOIMHAMHUKH B OWONOTHH. TepMOAMHAMHYECKHE XapaKTePUCTHKH
MOJIEKYJISIPHO-IHEPreTHYECKUX MPOoLeccoB B OnocucremMax. HenmnueliHas TepMoIuHAMUKA.

OOmue KpuUTepun YCTOMYMBOCTH CTALlMOHAPHBIX COCTOSHMN M Iepexoja K HUM BOJIM3M M BAAJIH OT
pPaBHOBECHS.

CBs3b OHTPOIINU U I/IH(i)OpMaL[I/II/I B OMOJIOTHYCCKUX CHCTEMAX.

BrusHre TemrepaTypsl Ha CKOPOCTh peakiuii B OWONOTHYECKHX CHUCTeMax. B3auMocBsi3b
KMHETHYECKUX M TEPMOAMHAMHYECKHX TmapameTpoB. Pomb koH(OpMAalMOHHBIX  CBOMCTB
OMOTIOIMMEPOB.

5. Dkonoruueckas onopusuka.

Apnanranus, yCTOMYMBOCTh M HAJIE)KHOCTh OMOJIOTHUECKUX CHUCTEM Pa3HOTO YPOBHS OpraHM3aIlUH:
KJIETOK, OpraHu3MOB, NOMy/siiuid. PasHoOOpasue OTBETHBIX peakluil MHIUBUAYYMOB B KIIETOUHBIX
aHcaMOnax u nomymauusx. JluHamuMka sHepro-macco obOMmeHa. IIpornosmpoBaHHe IUHAMUKH
YHUCJIEHHOCTH MOIYJISALUH.

Knaccuduranus BozneiictBuii. Cnadbbie (GpoHoBBIE) Bo3neiicTBus. KocMuueckne U nepuoguueckue
Bo3jielicTBUs. EcTecTBeHHBIN pajnalinoHHbI (OH M yPOBEHb pajioHa B cpene. [Ipobiema 030HOBOIA
IbIpbl. DM-U3Iy4eHHs] KOCMUYECKMX M 3€MHBIX HCTOYHMKOB. MaruutHble mosisi ConHIa, 3Be3[,
TaJlakTUK | JApYrux o0bekToB Beenennoii. [{ukiner ComHeYHON aKTUBHOCTH, WX BIUSHHE Ha 3eMITIO.
Cset u 6uoput™mbl. buonoruueckue gachl.

JletictBue onrtuueckoro manydeHus. @orocunres B Mope. [IpUduMHBI TUMUTHPOBaHHS MEPBUYHOU
nponykuuu. @DoromHrnOupoBanune u - QoromecTpykuus. DoToperymsims pocTa  pacTEHHUS.
Onrtudeckne CBOWCTBA JIMCTBEB BBICIIMX pAcTeHHH H  CIIEKTPaJbHBIE METOABI  OLICHKH
(DYHKIIMOHAIILHOTO COCTOSTHUS (POTOCHHTETUIECKOTO anmapara.

HeiictBue YO-uznydenus. Monekymsipasie Mmexanu3Mbl oromnoBpexaenus JJHK npu neiicreun YO
M3IIy4EHHs 3KOJIOTHYECKOro auamnaszoHa. Knerounsie cucremsl penapanuu JJHK. ®oronospexnenne
u QoTopeakTHBaIMs MUKpOOpraHn3MoB. KoMOMHMpOBaHHOE NEWCTBHE W3ITy4€HHs DPa3HbIX IJIMH
BOJIH Ha KJIeTKy. DepMeHTaTuBHAs peakTuBalus. MoeKysipHbIe MEXaHU3MBbI IeHCTBHS (POTOIMA3EL.

OKHCIUTENBHBIN cTpecc. MOJIEeKyspHbIE MEXaHU3MBbI MOBPEKIAIONIETO NeUCTBHS Kuciaopona. [lytu
CBETOBOM M TEMHOBOM  aKTUBALUHM  MOJIEKYJISIPHOrO  Kuciaopona. @DepMEHTAaTUBHBIE U
He(epMEeHTaTUBHBIE peakuuu. Poib CBOOOIHO-paMKAIBHBIX PEaKIMid U CHHIJIETHOTO KUCIIOPOJA.
Mertonbl M3y4EHUS OKHCIHUTENbHBIX IECTPYKTHBHBIX IIPOIIECCOB B OHOJOTHYECKHX CHCTEMax.
[Mpuponubie poTOCEHCHOMTH3ATOPHI (HOTOAECTPYKTUBHBIX TporieccoB. [ToBpekaeHus pacTeHui pu
NeCTBUM TepOUIUIOB, 3arpsi3HUTENell arMocdepbl, TOKCHYECKHUX BEHIECTB, 3a00JIeBaHMSIX.
daronnTo3 W CBEPXUYyBCTBUTEIBHOCTh B CBA3M C HMMYHHUTETOM J>XKMBOTHBIX M PAaCTUTEIBHBIX
opranu3MoB. CTapeHne pacTeHH, POLYKTHI AETPaJalliy JIUIHNI0OB U IIUTMEHTOB.

MornekynsipHbIe MEXaHU3MBI aJJalTallM{ KHUBBIX OPIraHU3MOB K KCTPEMaJIbHBIM (haKTOpaM BHEITHEH
cpensl (TeMmmeparypaM, OCBELICHHIO, 3aCOJECHHUIO, JEHCTBUIO KCEHOOMOTHKOB, THIIOKCUH H
TUIIEPOKCHUH).

Ouenka coctossHUA cpenbl ooutanus. [IpenenbHo NOmyCTHMbIe KOHIEHTPAUU U OMOTECTUPOBAHUE.
Meropnonorust OuorecTUpoBaHMs. J{MCTaHIMOHHBIE METONBL. [IpaKkTHYecKOe HCIIONb30BaHUE
OMOTECTUPOBAHMUS ISl OLIEHKU KaueCTBa CPE/Ibl.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs. TIEPCOHATIbHbBIE KOMITBIOTEPHI U MYJIBTUMEIUIHOE 000pya0BaHuE (ITPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. buodusuka [Teker] : B2 T. T. 1 : yueOHuk amns By3oB. Teopernueckas 6uodpusuka / A. b. Pyoun ;
Mock. roc. yH-T uM. M. B. JlomoHocoBa .— 3-e u3a., ucnp. u gon. — M. : Uzn-so MI'Y : Hayka, 2004
— 448 c.



2. ®usuka Genka : Kypc seknuii ¢ IBETHBIMU CTEPEOCKOITNYECKUMHE WILTIOCTPALIUSMU | 33]]a4aMu
[Texcr] / A. B. ®unkensmreiin, O. b. [Itunea - M.K/[Y,2014

JomnonHutenbsHas auTeparypa

PexomennoBaHHas nureparypa Ui CaMOCTOATENBHOIO U3yUEHUS:

1. Py6un, A. b. buodpuszuka. B 2 1. T. 2. U3a-Bo MI'Y : Hayka, 2004

2.Kynpsimos 10.b., bependensn b.C. OcnoBrl pagunannonnoit onodusuxu. — M.: M3narenscteo MI'Y,
2004.

3. Puzanuenko I 1O. Jleknuu o MareMaTndecKuM MojielisiM B Ononorun. — M.: M3marensctBo PX/I,
2011 r

4. Bmagumupos 10.A., [Toramenko A. 5. ®u3nko-XxuMUYeCKre 0CHOBBI (HOTOOHOIOTMIECKUX
nponeccos. — M.: JIpoda, 2006 r.

5. I'enuc P. buomemOpanbl: MONeKyasipHas CTpyKTypa U pyHkouu. — M.: Mup, 1997 1.

6. Auronos B.®., Cmupnosa E.1O., lllesuenko E.B. Jlunugasie MeMOpaHb! pu (ha30BbIX
npespameHusax. — M.: Hayka,1992.

7. AptioxoB B.I",, Koanesa T. A., [lImener B.I1. buoduzuka. — Boponex: Mznarenscto BI'Y, 1994,
8. Beenenue B MeMOpaHoioruw. YuebHoe nocodue / mox pea. A.A.bongsipeBa. — M.: M3narenscTBO
MI'Y, 1990.

9. Becenosa T. B., Becenosckuii B. A., Uepnasckuii . C. Ctpecc y pacrenuii. buodusnuecknit
noaxon. — M.: MsparensctBo MI'Y, 1993.

10 Bnagumupos FO.A., Pomynkun [[.U., [lotanenko A.4., [leeB A.W. buodwusuka. — M.: Meauruna,
1983.

11. Bonbkenwreitn M.B. buogusuka. — M.: Hayka, 1981.

12. Tonuapenxo E.H., Kynpsimos 0.B. ['mnote3a sun0orenHoro GoHa paguope3ucTeHTHOCTH. — M.:
Wznmarenscteo MI'Y,1980.

13. Konse O. P., Makcumos I'. B., Panenosuy U.H. buodusuka purmMudeckoro Bo30ykaeHus. — M.:
WznmarensctBo MI'Y,1993.

14. Kones C.B., Bonorosckuii 1.J1. ®otobuonorus. — Munck: Usnarensctso BI'Y, 1979.

15. Puzanuenxo [.10., Py6un A. b. Marematnueckre Moaean OMOIOTHYECKUX MPOAYKIMOHHBIX
nporeccoB. YuebHnoe nmocobue. — M.: Uznarenscteo MI'Y,2005.

16. Pybun A.b. TepmoarHamuka OMOJIOTHYECKUX MIPOLECCOB. YueOHoe nocodue. — 2-e nuzganue. — M.:
Hznarenscteo MI'Y, 1984.

17. Msatnes B.JI., [Tanuenxo JI.A., Puzanuenko I'10O., Tepexun A.T. Teopus BeposTHOCTEH U
MaTeMaTHyecKkasl craTucTuka. Maremarndeckue Moaein. — M: Axagemus,2009.

18. XomxknH A. HepBHbIi nmmynsc. — M: Mup, 1965.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.library.biophys.msu.ru/rubin/

2. http://mathbio.professorjournal.ru/
3.http://www.biophys.msu.ru/general_courses/laboratory_classes/
4. http://erg.biophys.msu.ru/wordpress/study

5. http://www.biophys.msu.ru/rus/general_courses/mmb

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Microsoft Office, Adobe Rider, mr060ii mpourpsiBarens Buneodaiinos. B mpoiecce caMocToSTeNbHOM
paboThl 00yUaroIMXCs BO3MOKHO HCIIONB30BaHUE TAaKUX IPOTPaMMHBIX CpeacTB, kak Mathcad, Scilab
u JIp.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)



YcnemHoe OcCBOeHHE Kypca TpeOyeT OTBETCTBEHHOW CaMOCTOSTENbHOM paboTsl cryneHTa. B
nmporpaMme Kypca NpUBEACHO MUHUMAILHO HEOOXOAMMOE BpeMmsl JUis paboThl CTyJleHTa Haj TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTEHHE ¥ KOHCIIEKTHPOBAaHUE PEKOMEHOBaHHOW JIUTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHAa3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUS;

— pelIeHue 3a1a4, IPeAJaraéMblX CTyA€HTaM Ha JIEKIMX;

— TMOJITOTOBKY K UG GEPEHIIMPOBAHHOMY 3a4ETYy.

PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

Iloka3zarenemM BiaieHUs MaTepUaoM CIYXKHUT YMEHUE pellaTh 3aa4d U apraMEHTHUPOBAHHO OTBEYaThb
Ha Bompochl. llpu pemenun 3amad Kaxmoe AEHCTBHE HEOOXOOUMO apryMEHTHPOBATh, CCHUIASACH Ha
U3BECTHBIE CBE/ICHUS.

B Hauane 3aHATHS, Kak TpaBuio, NpoBoauTcs kopoTkud (10-15 MuHYT) ompoc mo marepuany
MPOLIECAIINX JEKIUA B yCTHOW WIM MTUCHbMEHHOU (hopMe.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
Nnpo¢uJIb NOATOTOBKH: buodwuszuka n GuonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
JlenapTaMeHT MOJIEKYISIPHON 1 OUOJIOTHYecKoi Ppu3uku
KYpC: 3
KBaJU(PUKAHA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: [1.B. bamkupos, kana. ¢pu3.-MaT. HayK, CTApIINK HAYYHBIA COTPYAHUK, JOLECHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
Hay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPUTEIbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

[1K-2 CriocobeH aHanu3upoBaTh MOTyYCHHBIC B
XO0JIe HayYHO-HCCIIE0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOYCHMS )

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPIKICHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBa, HAYYHBIE MPOOJIEMBI U HX
pelieHnss SCHO M TOYHO B TEPMHUHAX, TOHATHBIX JUIf
npoeCCHOHANBHON ayTUTOPUH, B NHUCBMEHHOH M YCTHOU

dopme
[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  MapaMeTpHI,
OTIpENICNIAIONINE HU3yyaeMoe SIBJICHHE, W IPOU3BOIUTH

YHCJICHHBIC OLICHKHU I10 MMOPAAKY BECINYNHBI

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

[IK-4.1 3naer yncieHHbIe MOPSIIKK BEIWYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «brnodusnka» o0ydarommiics JOIKeH:

3HATD:
U
g
U
g
U

YPOBHEH OpraHu3aluu;
O

MECTO U pOJib OOIINX BONIPOCOB HAYKH B HAYYHBIX MCCIIETOBAHUAX;

HOBEWIIINE OTKPBITUS U TOCTHXKEHUS OMOJIOTUH, (PU3UKH, XUMUU, MAaTEMaTHKH;

0 B3aUMOCBS35X U (PyHJaMEHTAJILHOM €IMHCTBE €CTECTBEHHBIX HayK;

MPUHLUIIBI OPTaHU3AUHN OHOJIOTMYECKUX CUCTEM U PErysiiui OMOJIOIHYECKUX MPOLECCOB;

3HaTh OCHOBHBIE (PM3MKO-XUMHUYECKUX OCHOBBI (DYHKIIMOHMPOBAHMS OMOJIOTHYECKUX CHCTEM BCEX

0COOEHHOCTH TIOCTAHOBKH HpOGJ'IeM TCOPECTUUCCKOIO0 MU IKCICPUMCHTAJIBHOIO HCCICOOBAHUA

(bYHZ[aMeHTaJ'ILHLIX OHOIOrHYECKUX mponecCcoB U SIBIICHUM MCTOAaAMH 6I/IO(1)I/IBI/IKI/I;

O

BO3MOKHOCTH W TpPaHUIIBI OE€30MaCHOCTH NPUMEHEHMS pPe3yibTaToB (yHAaMEHTaIbHBIX

O0MopU3NIECKIX UCCIEIOBAHUN B IPUIIOKEHHSIX (OMOTEXHOIOTHSIX).

yMeTh:



[l 3¢ }eKTUBHO UCTIOIB30BaTh HA MPAKTHKE TEOPETHYESCKIE KOMIOHEHTHI HAyKH: TIOHATHUS, CYXKICHHS,
YMO3aKIIIOUEHHsI, 3aKOHBI;
[l mpeacTaBUTh NAaHOpaMy YHHBEPCAJIbHBIX METOIOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHUS;
[J paboTarh HAa COBPEMEHHOM KCIIEPUMEHTAIEHOM 000PY/IOBaHHY;
[l abcTparupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHUA MPU MOICIUPOBAHUM PEATBHBIX (PH3MYECCKHX
CUTYaLUiI;
[l IUIaHUPOBATh ONTUMAJIBHOE MPOBEICHUE IKCIIEPHUMEHTA.
BJIA/IETh:
[l IUTaHUPOBAaHUEM, IIOCTAHOBKOW M 00PaOOTKOM pe3yabTaToB OHOPH3MYECKOTO IKCIICPUMEHTA;
[J Hay4YHOU KapTUHOH MUpa;
[l HaBBIKAMH CaMOCTOSITEIILHOI paboThl B JTaOOpaTopu Ha COBPEMEHHOM SKCIIEPHMEHTaIbHOM
000pyIOBaHUY;
[} MareMaTHYeCKUM MOICITHPOBAHHEM 3a/1ad OMOPU3UKH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

HpI/IMepBI TUITUYHBIX BOIIPOCOB JIA TCKYIICTO KOHTPOJIA YCIICBACMOCTH.

1. Buasl unoHmsupyomux u3nydeHui. OOmas ¢usnyeckas XapakTepUCTHKA. [paHuIa MexXIy
HMOHU3UPYIOLIUM U HEMOHU3UPYIOIIUM 3JIEKTPOMAarHUTHBIM U3J1y4EHHUEM.

2. benok u craructuueckuid monmumep. JleHaTypanus W peHarypanus OelKOB, MOHATHS KiIyOka H
pacriaBIeHHON TII00YIIbI.

3. TpaHCHOPT 3MEKTPOIMTOB. DINEKTPOXMMUYECKUI moTeHIuan. VoHHOe paBHOBecHME Ha TpaHULE
MeMmOpaHa-pacTBop. IIpodunu norennmana u KOHIEHTPALUU HOHOB B ABOIHOM JIEKTPHYECKOM CIIOE.

4. Bo30yXaeHHbIE COCTOSHMSA M TpaHchopmanus SHepruum B MosieKynax. IlepeHoc amexkTpoHa u
¢duznyeckue MoeNu epeHoca eKTpoHa. TyHHeIbHbIN 3 (eKT.

5. Bropuunas cTpykrypa Oenka. Ctpoenue, QyHKIUY, (PU3HUKO-XUMHUYECKHE CBOWCTBA M OCOOCHHOCTH
AMUHOKHUCIIOTHOTO COCTaBa.

6. OCHOBHBIE TOJIOKEHHS TeOpuM MwuTuena; dSJIEKTPOXUMHUYECKUN TPaJUEHT IPOTOHOB;
SHEPTrU3UPOBAHHOE COCTOSHHE MeMOpaH; MeMOpaHHbIM MOTEHIHAT MUTOXOHAPHH, XJIOPOIJIACTOB U
xpomatodopos Oakrepuii; pons H+-ATda3bl.

7.  IlepBuuHnasi, BTOpHUYHAs, TPETUYHAs U YETBEPTUUHAs CTPYKTYpbl Oenka. CBA3p MEXIY
AMUHOKHUCJIOTHOH TIOCJIEAOBAaTENIbHOCTBIO W NMPOCTPAHCTBEHHOM OpraHu3anyell MOJIWMNENTHIA.
[Tapanokc JIeBunTAIIA.

8. OcHoBHble (pa3pl MOTEHIIMANA JACHCTBUS (JoKanbHBIA oTBet, [1][, ciienoBbie moreHnmansl). Pomb
JIOKaJIbHOTO TOTEHLMANa B TEHEpalul IOTEHIHala JCHCTBHS, PELENTOPHOTO W CHHANTHYECKOTO
noreHiyana. KabeabHble CBOWCTBA BOJNIOKOH. PUTMHYEecKoe BO30YK/CHHE M CIIOHTaHHAsT aKTUBHOCTb
HEPBHOW U PaCTUTEIBLHOU KIIETKH.

9. Cssa3p MeXIy CTpPOCHHEM MOJEKylbl Oenka u ero (ynkuuen. [moOynspuble, QuOpuUIApHBIE U
MyJIBTUCYOBeTMHIYHBIC OeKu. [ToHsITHE 00 aKTUBHOM IIEHTpE.

10. Jlo30Bble KpUBbIE BBDKHBAEMOCTH OOJIyUYEHHBIX KIIETOK (OCHOBHBIC XapaKTepHCTUKH). [IpuHIHI
[oNajaHus, MPUHLIMI MUIUCHW, [PUHIMI YCWIEHUS [IE€PBUYHBIX IOBPEXKACHUN U NPUHLHKIL
CHCTEMHOTO OTBETa B PalnOOHOIOTHH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[TpumMepHBIit cITMCOK BONPOCOB K TU(PEPEHITMPOBAHHOMY 3a4ETYy.

1. Jlns mopmep:kaHHsl TMOCTOSHHOM TeMIlepaTypbl Tella YeOBEUECKH OpraHu3M TEpsieT JSHEPTHUIO
MyTeM MCHapeHus BOABI C TOBEpXHOCTHU Tesa. KakoBa Macca BOzbl, KOTOPYIO HCHApSET OPraHu3M, €CIn
HeoOxomuMo BeilenuTh 104 k/[k sHEepruum B JeHb, 0Opasyrolieiicss B pesyibrare MeTa0OIHYecKuX
nporieccoB? YienbHas TEIIoTa UCTIAPEHHsI BOABI cocTaBisieT 2,2 kJHk/T.

2. Cnoprcmen maccoit 70 Kr A moaeps>KaHust TOCTOSHHOM TeMiieparypsl Tena BeienseT 600 x/x 3a
OIMH Yac TpeHUpoBKH. Ha cKombKo TrpaxycoB m3MeHWIach Obl Temreparypa Tena 3a 1 gac, eciau Obl
OpraHu3M ObLT U30JUPOBAHHOM cucTeMoii? [IpuHATH TermnoeMKkocTh Tena paBHoi 4,2 JIx/(r*K).

3. B OuonormueckoM MOJMMEpPEe UMEET MECTO CIIEAYIOIIee MPEeBpallcHUe: HATHBHOE COCTOSHHE
MEPEXOUT B JCHATYpUpOBaHHOE. [IpH TMOBBIIICHUH TEMIIEPaTyphl PAaBHOBECHUE CIBHTACTCS BIIPABO.
Kakos 3nak AG®,? Eciin ipu 60°C Benmumnaa AG® otpuriarenbHas, a AH® monoxurenbHas, Kakoi 3HaK
nMeeT BenuuuHa AS°?



4. [TlepBblii 1 BTOpPOW 3aKOHBI TEPMOAMHAMHKHU B OuWojoruu. Pacuersl sHepreTudeckux 3¢ GHeKToB
peakiuii B OHOJIOTHYECKUX CUCTEMaX. XapaKTepucTuIecKue PyHKIMU U UX UCIIOIh30BaHUE B aHAIIN3E
OMOJIOTUYECKUX MPOIIECCOB.

5. Bo CKOJIBKO pa3 U3MEHHUTCS KOHCTAHTa PaBHOBECHS PEaKIMX NPU YBEJINYCHUH TeMIiepaTypsl ¢ 25°C
1o 37°C, ecnu cBoOoHAs SHEPTHS mpoliecca paBHa —88,7 k/[x/Monb?

6. C TOYKM 3peHHs KJIACCUUSCKON M CTATUCTUYCCKON TEPMOIMHAMHKH ONHUIINTE U3MEHEHUE SHTPOITUH
U TEMIIEPATYPhl OHOTO MOJIS JICATIBHOTO ra3a MpH €ro PaclIuPeHUU B MyCTOTY.

7. VI3MeHeHWEe SHTPONHM B OTKPHITHIX cucTemax. [loctynar [puroxuna. TepMoauHAMUYECKHE
YCIIOBUSI OCYIICCTBICHHS CTAlMOHAPHOTO COCTOsiHKSA. CBsI3b MEXKIY BEIHUYMHAMH XHMHYECKOTO
CPOJICTBA M CKOPOCTSAMH peakiuid. TepMOIuHAMHUYECKOE CONPSHKEHUE PEaKIUil U TerIoBbie 3()(HEKTHI B
OHOJIOTHYECKUX CUCTEMAX.

8. CsoOomnas sHeprus. CBsi3b C JHTpONUEW M TemaoBbIM 3ddekTom mporecca. Bropoii 3akoH
TEPMOAWHAMUKY ¥ CIIEASANINE TIOTCHIHAIBI.

9. Koopnunara peakiuu 1 noHsATHE 00 aKTHBHPOBaHHOM KoMmIuiekce. [IpaBuno Banr-T'odda u reopus
Appennyca. Karanus.

10. Xwumuueckoe paBHOBECHE, KUHETUYECKHMHA U TEpMOAMHAMUYECKUH acnekTtbl. KoHcTaHTa
paBHOBECHs W DJHEpPrus axkTUBAaIMH.3afjada O XMMHYECKOM M JJIEKTPOXUMUYECKOM DPABHOBECHH.
XuMmuueckuil moteHnualn. YpasHenue HepHera.

11. AHanu3 MaTeMaTH4ecKOW MOJENM JBYX B3aHMOJAEHCTBYIOIIMX BUIOB ITOKA3aJl, YTO CYIIECTBYIOT
Takue 3HaYCHUs I1apaMeTpOB CUCTEMBI, KOITla JaHHBIE BUJbl HE MOIYT COCYILECTBOBATb, HE M3MEHSI
MEPUOJUYECKH CBOIO YHCICHHOCTh. [Ipy 3TOM 3TH KoseOaHHs MOTYT OBITH Pa3HBIMH IO aMILIUTYIC
(KaKk HE3HAYUTEIbHBIMU, TaK WU JIOBOJHHO OONBIIMMH) M YyBCTBUTEIbHBI K IPOIECCaM MUTPALUH,
MPOUCXOAALIMMH B Kaxaoi nomynsiuud. [IpuBenure Bapuant (asoBOro MopTpeTra TakOH CHCTEMBI.
BeiGepute KOHKpETHBIE HAuyaJIbHBIC YCJOBHUS, IOCTPOWTE COOTBETCTBYIOUIYI0 WM HHTEIPAIBHYIO
KpuByto. [IpuBenuTe COOTBETCTBYIOIIYIO BHIOPAHHBIM HA4daJIbHBIM YCJIOBUSIM KUHETHKY IS Ka)KIOTO
Buja. IlpokoMMeHTHPYITE COOTBETCTBYIOLIEE [10BEIEHUE CUCTEMBI.

12. AHanu3 MaTeMaTUyecKod MOAEIM ABYX B3aUMOJECHCTBYIOIMX BUIOB II0OKa3all, YTO CYILECTBYIOT
TaKUeE 3HAYECHHs MapaMeTPOB CHCTEMBI, KOIJla JaHHBIE BUABI MOTYT COCYIIECTBOBATh, TOIBKO U3MEHSSA
MEPUOANYECKH CBOIO YMCIEHHOCTb. IIpnm 3TOM 3TH KosleGaHUsl JOBOJBHO BEIMKH 10 aMIUIMTYIE U
YCTONYUBBI K HEOOJIBIINM BHEIIHUM BO3JCHCTBUSAM U BHEIITHEMY U3MEHEHUIO YHCICHHOCTH KaXKA0H U3
nomynsiiuid.  [IpuBeaure BapuaHT (a3oBOro mopTrpera TakoW CUCTEMBl. BrliOepuTe KOHKpETHEIC
HayaJbHBIE YCIOBHUS, IIOCTPOWTE COOTBETCTBYIOLIYIO KM MHTETpPaIbHYIO KpuByro. Ilpusennre
COOTBETCTBYIOIIYI0  BBIODAaHHBIM  HAyaJbHBIM  YCIOBUSM  KHMHETHKY JUIi  KaXAOro  BHUJA.
IIpokoMMEHTHPYITE COOTBETCTBYIOIIEE TOBENECHNE CUCTEMBI.

13. AHanu3 MaTeMaTHUYecKod MOAEIM ABYX B3aUMOJCHCTBYIOIMX BUIOB IIOKa3all, YTO CYILECTBYIOT
TaKUE 3HAYEHMS MMAapaMeTPOB CHCTEMBI, KOTJIa aHHbIE BHUIBI COCYIIECTBOBATh He MOryT. IlpuBennre
BapuaHT ()a30BOTO MOPTPETa TaKOH CHCTEMbI. BriOepruTe KOHKpETHBIE HAadallbHBIC YCIOBHS, IOCTPOITE
COOTBETCTBYIOLIYIO MM HWHTETpajbHYyl0 KpuByro. IlpuBeauTre COOTBETCTBYIOIIYIO BBIOPAHHBIM
HayaJIbHbIM YCJOBUSM KHUHETUKY M Kaxaoro Buaa. IIpoKOMMEHTHpPYHTE COOTBETCTBYIOLIEE
[TOBE/ICHUE CUCTEMBI.

14. Tlpm asHanu3e BO3MOXHOCTH IMOACEIEHUSI HOBOTO OKOJOTMYECKH ONM3KOro BHAAa B
c(hopMHpOBABILIEECS LICHOTUYECKOE COOOIIECTBO OBLIO MOKA3aHO, YTO BHE 3aBUCHMOCTH OT HAYaJILHOTO
COOTHOIIEHHS YMCICHHOCTH OOOMX BHJOB CO BPEMEHEM B COOOIIECTBE OCTAHETCS TOJIBKO OIUH U3
BunoB. [IpuBenure BapuanT (a30BOro NOpPTpETa TaKOM cucTeMbl. BriOepuTe KOHKpPETHBIE HadalbHbIC
yCJIOBUSI, IOCTPONTE COOTBETCTBYIOLIYI0 UM HMHTETpajlbHYI0 KpuByo. IIpuBennurte cOOTBETCTBYIOLIYIO
BbIOpaHHBIM  Ha4YaJbHBIM  YCIIOBMSIM KWMHETHKY Ui Kaxaoro Bupaa. [IpokommeHTHpYHTE
COOTBETCTBYIOIIEE [T0BEICHUE CUCTEMBI.

15. JleiictBue Y®-uznyuenuss. MonekyasipHbele MexaHn3Mbl noBpexacHus [IHK mpu neficteun YO.
Knetounsie cucremsl pemapamuu JJHK. ®@ortonospexkinenue u doropeakTrpanus. KoMOMHUpOBaHHOE
JeficTBHE U3IIy4YEHUS Pa3HbIX JJIMH BOJIH HA KIETKY. DepMeHTaTUBHAS PEaKTUBALIHS.

16. OcHoBHble Ouonorumueckue (axTOpbl, ONpeAesIomune pagrnodouonornyeckue 3PQGeKTsl: BUA
’KMBOTO OpraHM3Ma, Bo3pacT (cTaaus pa3BuTHs), noi. IloHsTHe pagnodyBCTBUTEIBHOCTH.

17. OxwucnutenbHbI cTpecc. AKTHUBHBIE (QOpPMBI  KHCIopona. MoleKyasipHble MEXaHU3MBbI
MOBPEXKIAIOLIETO ACHCTBUS KHciaopoaa. IlyTu cBETOBOM M TEMHOBOH aKTHUBALMM MOJCKYISPHOTO
kucyopona. depmeHTaTUBHBIE ¥ He()EPMEHTATUBHBIC peakuu. Porb cBOOOHO-paIuKaIbHBIX PEAKIIUHI
U CHHIJIETHOTO KHCJIOPO/A.

18. TlpssmMoe W HempsiMoe JNEHCTBHE HOHU3UPYIOIIMX H3IydeHui. Pamgmonu3 Bomel. Dddexr [leiina.
PannannoHHO-UHAYLIMPOBAaHHBIE OKHCIUTEIbHBIE MPOLECCHl B JIMMUAAX. AHTHOKUCIUTEIbHBIC
CHCTEMbI, yJacTBYIOIINE B PETYIISAIMH aKTUBHBIX (HOPM KHUCIOPOAA.



19. Jlo3pl HOHM3UPYIOIIMX HM3JIyYECHUH (DPKCIO3WIIMOHHAS, TOIVIONICHHAS, DKBWUBAJCHTHAs,
a¢exTrBHAN) U UX STUHUIBL. MOIITHOCTH JIO3BI.

20. Tpaucnopt HeanekTponuToB. [Ipoctas u orpanmueHnas auddysus. 3akonsl Duka. Caszb
MPOHUIIAEMOCTH MEMOpaH C PacTBOPHUMOCTBIO NPOHMKAIOIIMX BEUIECTB B Junuuax. OOierdeHHas

TP Py3us.

21. TloreHuuasn 1OKOs, €r0 IIPOUCXOXJAEHUE U MHTEpIpeTalus Ha OCHOBE OSKBHUBAJICHTHOM
JNIEKTPUUYECKON cxembl MeMmOpanbl. PaBHOBecHble moTeHumaibsl At MoHOB K m Na. AKTUBHBIN
TPAHCHOPT. DIEKTPOreHHBIH TpaHCHOPT MOHOB. Ponb AT®d-a3 B akTHBHOM TpPaHCIOPTE HOHOB Yepe3
ouonornueckue MemOpansl. Lluki padotst Na/K nacoca u Ca-

Kputepun onennBanus

Onenka ommyao (10 OamnoB) - BBICTABJISIETCS  CTYAECHTY, II0Ka3aBIIEMy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka ommyHo (9 0OamioB) - BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHNH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHAMN.

Onenka omnuaHo (8 6awioB) - BBICTaBISETCS CTYJIEHTY, II0Ka3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Ouenka xopomio (7 6ayIoB) - BBICTABISETCS CTYICHTY, €CIM OH TBEPJO 3HAET MaTepHaj, TPaMOTHO M
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NPHUMEHATh IOJyYEHHBbIE 3HAHUSA Ha MPaKTHUKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomuio (6 6ayuIoB) - BBICTABIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYILLIECTBY H3JaraeT €ro, yMeeT NPUMEHATh NOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE WM B PEIICHUH 33/1a4 HEKOTOPbIE HETOYHOCTH.

Onenka xopomio (5 0aiioB) - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
TPAaMOTHO ¥ IO CYIIECTBY HM3JIaraeT €ro, yMeeT NPHMEHITH IOJyYeHHbIC 3HAHMS Ha IpPAKTHKE, HO
JOITyCKaeT B OTBETE MJIM B PELICHHH 3a/1a4 JOCTaTOYHO OOJIBIIOE KOJINYECTBO HETOYHOCTEH.

Onenka ynoBIeTBOpUTENBHO (4 06ajna) - BBICTABISIETCS CTYACHTY, IMOKazaBlleMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TIPOrPaMMHOTO MaTrepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ynoBieTBoputTesibHO (3 0ana) - BBICTABISIETCS CTYACHTY, IMOKaszaBlleMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWM, AOMycKaloulemy OmHNOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

OueHka HEyI0BIETBOPHUTENBHO (2 0aa) - BEICTABISETCS CTYACHTY, KOTOPBIi He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLHMIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS! THIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBenennu yctHoro auddepeHpoBaHHOro 3aueTa odyyarommemycs npenocrasiusercs 30 MUHYT
Ha moarotoBky. Ompoc oOyuatomierocss no Oujery Ha yCTHOM Iu(@epeHIUpOBAaHHOM 3adyeTe He
JIOJKEH MPEBBIIIATH OJIHOTO aCTPOHOMMUYECKOI0 yaca.



