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Oo6opoTHasi cTOPOHA TUTYJLHOTO JucTa PITY /|

|. PaGouasi mporpaMma nepecMoTpeHa Ha 3acefaHuH Kadeapbl:

[IpoTokom ot « » 20 1. Ne

3aBemyroniii kKadeapon

(monnuck) (1.0. ®amumnus)

I1. PaGouas nporpamMma nepecMoTpeHa Ha 3aceJaHuu Kadeapbl:

IIpoToxon oT « » 20 1. Ne

3aBeayrouuii kadeapoii
(moarmics) (N.0. damuus)



AHHOTaUMs K pado4eil mporpaMMe JUCHUTINHBI
«OcHOBBI 0HOGU3NKI»

PabGouass mporpamma yueOHOW AWCHUIUIMHBI «OCHOBBI  OMO(DHU3UKI
pazpaboTaHa [Uisl CTYAEHTOB-OAaKalaBpoB, OOYyYarOIIMXCS IO HaIPaBJICHUIO
06.03.01 «buonorusi», B COOTBETCTBUU C TpeOOBAaHUSIMHU O0OpPA30BATEIHHOTO
CTaHJ1apTa, CAMOCTOATEIBHO YCTaHABIMBAEMOI'O (peiepalIbHbIM TOCY1apCTBEHHBIM
aBTOHOMHBIM OOpa30BaTENbHBIM YUYPEKICHUEM BBICILIEIO MPOPECCHOHATBHOIO
oOpa3oBaHus «/[anbHEBOCTOUHBIN (peepaibHbIil YHUBEPCUTET), YTBEP)KACHHOTO
npukazoM pekropa JIBOY or 07.07.2015 r. Ne 12-13-1282.

JNucnuminna «bruoduszrkay BXoAUT B 0a30BYyI0 4acTh 00Ka 1 «JlucuurinHbl
(Momymn)».

OOmiasi TPyJOEMKOCTh OCBOECHMS JHCUUIUIMHBI COCTaBIsieT 3 3adeTHBIC
eauHuIpl, 108 yacoB. YUeOHBIM IUIAHOM HPELYCMOTPEHBI JIEKIIMOHHBIE 3aHITHS
(18 wyacoB) u nabGoparopuble pabotbl (18 uwacoB). CamocrosiTenbHas pabora
cocrasisieT 72 Jaca. JIUCIUIUIMHA peanu3yeTcs Ha 4 Kypce B 8-M ceMecTpe.

Hean ocBoeHust nucuUIMHbLL «OCHOBBI 0MOpU3NKN» - POPMUPOBAHUE Y
CTYJEHTOB  CHCTEMHBIX  3HaHMUH 0  (U3HYECKUX  3aKOHOMEPHOCTAX
(GYHKUMOHUPOBAHUM KJIETOK, TKAaHEW, OpraHoB U (DPU3MOJOTUYECKHX CUCTEM, O
(u3HUEeCKUX CBOMCTBaX OMOJOTMYECKUX CTPYKTYP U METOJAX MX U3y4eHHs, T.€., O
(¢u3nyecKkux NPUHLHUIAX OpPraHu3alvd M (YHKUMOHMPOBAHUS JKUBBIX CHCTEM.
CTyaeHTBl JOJKHBI MOJYyYUTh MPEACTaBIeHUE 00 OCOOCHHOCTSX M MEXaHH3Max
JEHCTBUS PA3IMYHBIX SK30TC€HHBIX (PU3MUYECKUX (PAaKTOPOB HA JKUBBIE CUCTEMBI: OT
KJIETKH M CYyOKJIETOYHBIX CTPYKTYp N0 YpOBHEW OpraHu3Ma W MOMYJALHH. JTU
3HaHUS HEOOXOoAUMBbI A Oosee 3((PEeKTUBHOTO M3YUYECHHS] U MOHUMAHUS APYTHX
OUCLMIUIMH OHMOJIOrMYecKoro mnpoduis, oOeclneuyuBaloT YCBOCHHE OYyIyIIUMU
CHeuuaIiucTaMy MPUHIUIOB CHUCTEMHOIO HAyYHOTO aHaju3a M HaydyHOH
METO0JIOTUH.

3agauamMm  npemogaBaHMs  AMCUMIVIMHBI  «OcCHOBbI  OMOQU3HKW»
SIBJISIIOTCSL:

- jopMUpOBaHUE y CTYJAECHTOB MPUHITUNIOB (HU3UKO-XUMHUECKOTO TIOIX0/1a K



aHaJIM3y BOIPOCOB OPraHMU3ALMU U (DYHKIIMOHUPOBAHUS KHUBBIX CHUCTEM, a TAK¥Ke
HaBBIKOB HAy4YHOI'O MBIIUIEHHS B KaTErOpUsX TOYHBIX HayK. OTO SBISETCA
BaXXHBIM JUIs1 OyAYIIUX CIIEHUATNCTOB, KaK 00I1e0n0IOTHYECKOro Npous, TaKk U
CIICIHAIMCTOB B 00J1aCTH OMOME JUITHHEI;

- (popMUpOBaHUE y CTYAECHTOB IMOHATHI O 3aKOHOMEPHOCTSAX CTPOCHUS U
(YHKIIMOHUPOBAHHUS KUBBIX CUCTEM (M YEJIOBEUYECKOI'O OpraHu3Ma, B TOM YHCJIIE) B
HOPMaJbHOM (PU3UOJIOTHYECKOM COCTOSHUU M B YCIIOBHSIX Pa3BUTHS Pa3IUYHBIX
[IATOJIOTHYECKUX COCTOSIHU;

- (¢opMHpOBaHHE Yy CTYAEHTOB MPEJICTAaBIEHUHA O MEXaHU3Max
SHEProreHepalnuyd, O MyTIX TMOJAYYEHUs U NpeoOpa3oBaHUsl HHEPruu B
OMOJIOTMYECKUX CUCTEMAaX, O MPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU K JKHUBBIM
OpraHu3Mam;

- (popMUpOBaHUE NPEACTaBICHUI 00 OCHOBHBIX BUAaX (POTOOMOIOTHUECKUX
SBJICHUM B KJIETKaX MPOKAPUOT U YKApHOT;

- TOJIyYEHUE 3HAHUW O TNPUPOAEC M MEXAHM3MAX JEHUCTBUS Pa3JIMYHBIX
MOHM3HUPYIOIMIMX H3Jy4YeHUH Ha OHOJOTMYECKHE CHCTEMbI, O MEXaHU3Max
PaAMOYyBCTBUTEIBLHOCTH KJIETOK M OMOJIOTMYECKUX TKaHEH;

- (opmupoBaHHE HABBHIKOB OHMOPU3NYECKOr0O U OHOMH(OOPMAIMOHHOTO
MOJICJIMPOBAHMUS, HABBIKOB  CTAaTUCTUYECKOIO  aHalu3a IpU  W3YYEHUU
OMOJOrMYECKUX OOBEKTOB U OMOJIOTMYECKHUX MPOLIECCOB;

- 00y4yeHHME CTYJIEHTOB METOJaM OHKCIEPUMEHTAIbHBIX HCCIIEI0BAaHUM,
OCHOBaHHBIX Ha (pu3nvecKkux GeHOMEeHaX, MPUMEHHUTEIbHO K )KMBBIM CUCTEMaM Ha
Pa3IMYHBIX YPOBHSX OpraHU3alluu;

- O3HAKOMIJIEHHE CTYJIEHTOB C NPUHLMIHAIBHBIMU CXEMaMH YCTPOWCTBA U
($u3NMUeCKUMU OCHOBaMHU (YHKUIHMOHUPOBAHMS HAy4YHO-HUCCIEAOBATEICKON U

MEIULMHCKOW anmaparypsl.

CopepxarenpHo W Mertoauuecku Kypce «buodusuka» HampaBieH Ha
O3HAaKOMJIEHHE CTYJEHTOB C (DU3MUYECKUMU 3aKOHOMEPHOCTSIMH, JIEXKAIlUMU B

OCHOBEC KH3HCACATCIIbHOCTHU (MCX&HI/ISMBI peainu3alyu ABUIaTCIIbHBIX (pyHKIII/Iﬁ



Ha PAa3IMYHBIX YPOBHSIX OPTaHU3AINHMH JXUBOTO — OT YPOBHS OHOMOJEKYN 0
OpPTraHU3MEHHOTO, MEXaHU3Mbl (PEPMEHTATHBHOTO KaTaju3a, TPAaHCMEMOpPaAHHOTO
TpaHCIIOPTa HOHOB U OMOMOJIEKYJI, (POTOOMOJIOrMYECKUE MEXaHU3MbI, MEXaHU3MBI
perieniiun © oOMeHa wHpopMammed U Ap.). CTYIEHTH TakKe O3HAKOMSITCS C
MeToaMu (PU3UKO-XHMHYECKOIO aHajn3a OMOMOJIEKYJl M HMX B3aUMOJICHCTBUS
MEXIy coO0ol (MeToAbl PEHTIEHOCTPYKTOPHOTO aHaliu3a, sSAepHO-MarHUTHOTO,
AJEKTPOHHOTO  MapaMarHUTHOTO, IUIA3MOHHOIO  PE30HaHCa,  KBapIEBOIO
KpUCTAJLTMYecKoro MukpoOamanca u 1p.). Kypc «buodwusuka» Ttpedyer
WHTETPAllMA 3HAHWW, TOJYYECHHBIX B paMKaxX W3YYCHHUS TaKUX JUCIHUIUINH Kak:
«Maremartuka», «O0mas Ouonorus», «bUOXUMHUS U MOJIEKYJIApHAsT OUOJIOTHSY,
«Ammynonorus», «llutonorus», «['eHetnka u cenekmus», «MuUkpoOUogoTus u
BHUPYCOJIOTHS», «AHATOMHS YeJIOBEKa», « DU3MOIOTHS Y€TI0BEKa U )KUBOTHBIX).

J171s1 TIOJTHOLIEHHOTO OCBOCHMS COJICP)KAHMS JUCITUILINHBI CTYICHTHI JOJKHBI
ob6nanath 0a30BBIMH 3HAHUSAMHU IO (HU3KMKE, OMOXUMHH, ITUTOJIOTHH, T€HETHKE,
MHUKPOOHOJIOTHH, aHATOMHH U Pu3nonoruu. CTyIeHTHI JOJIKHBI UMETh 3HAHUS 00
OCOOCHHOCTSIX CTPOCHHS JYKAPHUOTHUUYECKOM W IMPOKAPHMOTHUYECKON KIETKH, 00
YPOBHSIX OpraHu3aluyd >KUBOTO - OHOMOJIEKYJ, KJIETOK, TKaHEeH, OpraHos,
(U3UOIOTHIECKUX CUCTEM, OPTaHU3MOB.

B pesynmpraTe wW3ydeHWs JAaHHOW JUCHMIUIMHBI Y  OOydYaronIuxcs

dbopmupyroTcsa cienyromue ooienpodecCuoOHaNIbHbIE KOMIIETCHIIUN (3JIE€MEHTHI

KOMITCTCHITHH).

Kon u hopmynuposka Oranbl GOPMUPOBAHKS KOMIIETEHITUN

KOMIICTECHIIH

OIIK-5 - cmocoOHOCTE | 3HaeT | GHoPHU3UIECKHE W OMOXMMHUYECKHE OCHOBBI,

PUMEHATH 3HAHUE MEMOpaHHBIC TPOIECChl W MOJEKYISIPHBIC

MIPUHIUAIIOB  KJIETOYHOU MEXaHU3MBI )KU3HEICATEILHOCTH

OpraHu3alyu VYmeer MIPUMEHSTh 3HaHHeE OMopU3NIECKIX Hu

OHOJIOMMUCCKIX OMOXMMHUYECKUX OCHOB, MEMOpAHHBIX MPOIIECCOB U

0OBEKTOB, MOJIEKYJISIPHBIX MEXaHU3MOB KU3HEESATEIIbHOCTH
Bnageer | HaBplkaMu ~ TpUMEHEHHs]  OMOMU3MYECKUX U

Guodusmeckux 1 OMOXMMHMUYECKUX OCHOB, MEMOpaHHBIX IMPOLIECCOB U

OMOXMMHYECKHX ~OCHOB, MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEAEATEIbHOCTH B

MeM6paHHbIX IIpouccCcoB po¢eCCHOHATBHON JeATENHHOCTH

U MOJIEKYJISIPHBIX

MEXaHU3MOB




KHU3HCACATCIIBHOCTHU

OIIK-6 -  cmoco6HOCTh | 3HAeT COBPEMEHHBIE SKCIIEPUMEHTAIIbHBIE METOJIbI PaOOTHI
IMPHUMCHATH COBpPCMCHHBIC ¢ OHOJIOTHYECKHMMH OOBEKTaMH B IIOJEBBIX U
AKCIIEPUMEHTAJIbHBIE METO/IBI 7a00paTOPHBIX  YCIOBUSX, HABBIKK pabOThl ¢
paboThl ¢ OHOJIOTMYECKHMHU COBPEMEHHOM anmnapaTypoi
O0ObEeKTaMH B TIOJIEBBIX M | YMEET | MPHUMEHSITh  COBPEMEHHBIC  JKCIICPUMEHTAIbHBIC
n1abopaTOPHBIX YCIJIOBHUSX, METOJIbI PA0OTHl ¢ OHMOJOTHYECKUMU OOBCKTAMH B
HaBBIKU paboThI c MOJIEBBIX M JaOOPAaTOPHBIX  YCIOBHSIX, HAaBBIKU
COBPEMEHHOM aIrmaparypou paboThHI C COBPEMEHHOM aInapaTypoi
Bnagneer | HaBblkaMu MIPUMEHEHUS COBpPEMEHHBIX
HKCIEPUMEHTATBHBIX METO/OB paboThI C

OMOJIOTMYECKMMH  OOBEKTaMH B  MOJIEBBIX U
7a00paTOPHBIX YCJIOBUSIX, HaBbIKAMU pabOThl C
COBPEMEHHOM aIaparypou

OIIK-14 - cmocobHoCTs ¥ | 3HAaCT | OCHOBBI OOIIEH, CUCTEMHOW W TMPUKIATHON
TOTOBHOCTD BecT HKOJIOTUH, IPUHIIUITBI TPUPOJOTIOIH30BAHUS

AUCKYCCHIO IO COHI/éaJH)HO- YMmeet AHAJIIU3UPOBATL U IMOHHUMATb JAHHBIC MOHHUTOPHHIA
3Ha4YMUMbIM IIpoovJICMaM IPUPOIHBIX CPEJL KHU3HH

OUOJIOTUU U DKOJIOTUHU

Bnaneer | metomamu OLIEHKU u IIPOrHO3UPOBAHHMS
AKOJIOTHYECKHAX CUTyaIui B obnactu
poheCCHOHATBHOMN IEATETbHOCTH

Jlist popMUpoOBaHUs BBIIIEYKA3aHHBIX KOMIETEHIUH B paMKaxX JUCLUIUIMHBI
«bnodusnka» NPUMEHSIOTCS CIEIYIOUIME METOJbl AKTUBHOTO/ MHTEPAKTUBHOIO

00yueHus: mpoOIeMHasl JICKITHS, TUCKYCCHSI.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA
«OCHOBBI BUO®U3UKN»

Cemectp 8: neknuonnblii kypc (18 yaco).
Paznea I.
Tema 1. BBenenne (2 yaca)

[Ipeamer wu 3amaum  u3ydeHuss kypca «OcHoBel Oumodusukmy. Wctopus
BO3HHKHOBEHUsS W pa3Butus Ouodusuku. CoBpemMeHHass mpoOiemMaThka
Oonoduznyeckux UCCJIEIOBAHMI. Benymue Hay4YHbIE OpraHu3alNu

ounodusnueckoro mpoduiis B Poccun u 3a pydexom.

Tema 2. I'enepauus 1 00MeH IHepruei B KMBBIX CHCTEMaX. JJIEMEHTbI
TepMOAUHAMMKHN (4 yaca).

A6COp6HI/I}I U OMHUCCHUA ODHCPTHUM aTOMaMH MW MOJICKYJIaMH. HI—OMI/IHGCHGHHI/IH




Ouonornueckux cucteM. buodusndeckne MexaHu3Mbl (POTOCUHTE3A M KIETOUHOTO

JAbIXaHHA. TepMOI[I/IHaMI/IKa OMOJIOTMYECKHX CHCTEM.

Tema 3. buosiorudeckas 3J1eKTpoAMHAMUKA. MeXaHU3MBbI 3JIeKTPOreHe3a
B JKMBBIX cHcTeMax (2 Jaca).
®OU3UKO - XUMHUYECKHE OCHOBBI OHMO3JIEKTpOreHe3a. IJIEKTPONPOBOAHOCTD
OMOJIOTUYECKUX TKaHEH NJIsl MOCTOSHHOTO, UMITYJIbCHOTO U TIEPEMEHHOTO TOKOB.
[ToreHnman nokosi, MOTEHUUAN JEUCTBUS, €r0 PACHPOCTPAHEHHUE. DIEKTPUUECKUE
M MarHuTHble cBoicTBa TKaHeW. JlefictBue OMII Ha OHOJOTMYECKHE TKaHM.
@®opmyna Hepcra, I'ompnmana - XomkkuHa- Karma. Onexkrpudyeckoe mosie

OpraHoOB. PU3NIECKUE OCHOBBI I)HGKTpOKapIIHOFpa(I)I/II/I.

Tema 4. buomexanuka (2 yaca).
MexaHuueckne CBOWCTBA OHMOJIOTMYECKMX TKaHeH. bruomexaHuka OMOpHO-

JIBUTaTEJIbHOTO amnmnapaTta. buoMexanuka cucTeMbl KpOBOOOpAIIEHHUS.

Tema 5. OcHOBBI OMO(PU3UKH KJIETKH. (2 yaca).
O6mas ynerpacTpykrypa kieTku. CtpoeHne W (yHKIUH OHOJOTHUECKUX
meMOpad. IIpoHuiiaeMoCTh KJIETOYHBIX MeMOpaH. TpaHCHOpPT BEHIECTB dYepe3

MeMOpanbl. Tunsl 1udPy3nOHHBIX TPOLECCOB.

Tema 6. OcHoBbI 0MOGU3UKH OPraHOB YYBCTB (2 4aca).
buodusznyeckue opranu3mMel npeodpazoBaHusi UHPOPMALIUK B peLienTopax.
OcHoBbl 6nodusuku ciryxa. OcHOBBI OnohU3uKU 3peHus. buoMexaHnka opraHoB

YYyBCTB.

Tema 7. TepMoreHes B (KMBBIX cHcTeMax (2 yaca).
Mexanu3Mbl TeHepauuu Tema. MeToabl  TEIIOBU30PHOM  PErucTpanuu
MPOLIECCOB B KUBBIX CHUCTEMAax OT KJIETKH 10 Makpoopranusma. OcoOeHHOCTH

TepMoreHeza B Oesnodl u Oypoil xkupoBod TkaHU. OCHOBHBIE 3aKOHBI TEILIOBOIO



U3ITyYEHUSI:
3akon Credana — bonpimana, 3akon usnyuenusi Kupxroda, 3akon cmerienus

Buna.

Tema 8. OcHOBBI paguanuoHHo# 6modu3uku (2 yaca).
JlelicTBME MOHM3UPYIOLIETO HM3IYyYEHHs Ha KIETKY. BHUIBI MOHU3HPYIOIIUX
m3nydeHuid. buodusuyeckre OCHOBBI JACUCTBUS MOHU3UPYIOIIETO W3IIYYECHUS.

HpI/IHHI/IHLI H TCXHHUKA JO3UMCTPHUHU.

Il. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM
YACTHU KYPCA

JlaGopaTopHbie padoTsl (18 yacos)

JlabopaTopHas padora Nel. 3yyeHne MeXaHMYECKUX CBOMCTB PA3JIMUYHBIX
TKAHEW )KUBOTHBIX U PACTEHUN. XapaKTEPUCTUKA MOIYJIEH YIIPYTrOCTH
OMOJIOTUYECKHUX CTPYKTYP. (4 yaca).

JladoparopHnasi padora Ne2. [IpsmMbie 1 HETIPSMBIEC METOIBI OTIPECIICHHUS
CBOOOJIHBIX PaJIMKAJIOB B OMOJIOrMUECKUX cHcTeMax. (6 Jaco).
Omnpenenenue conepxkaHusi aKTUBHBIX (JOPM KHCIOPOJIa METOIaAMHU
XEMUJIFOMUHECLICHIIUU U KOJIMYECTBEHHOTO OMPEACIICHHS AUaIbACTHIA.

JlabopaTtopHnasi pa6ora Ne3. XapaKkTepuCTHKa BIUSHUS CBETa PA3IMYHBIX
CIEKTPAJIbHBIX XapaKTEPUCTUK HAa METAOOIMUECKYI0 aKTUBHOCTD KYJIBTYP KJIETOK
U TKaHel )KUBOTHBIX. OCOOCHHOCTH OMOJIOTUYECKOTO JEHCTBUS CBETA
MOCTOSIHHBIX M UMITYJIbCHBIX XapaKTEPUCTHK (4 yaca).

JlaGopaTopHasi padora Ned. M3yueHue BIUSHUS JICKTPUIECKOTO TOKA
Pa3IMYHBIX AMIUTUTYIHBIX U YaCTOTHBIX XapaKTEPUCTUK HA MUTOTUYECKYIO
AKTUBHOCTH KJIETOK (B yCJOBHSX IN VItro u ex vivo). (4 ygaca).

I1l. YHEBHO-METOANYECKOE OBECIIEHEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VY4ebHo-MeTonMuecKoe obecrieueHue CaMOCTOSITEIIHOM paboTHI
oOyyaromuxcst 1Mo aucuuruinHe «OCHOBBI  OMO(H3UKWY» TPEICTABICHO B
[Ipunoxxenuu 1 u BKIItOYaeT B ceOsi:



MIaH-TPa(UK BHIMOIHEHUS CAMOCTOATEIbHONU pabOThI MO JUCIUILIUHE, B TOM
qHcIie MPUMEPHBIE HOPMbI BPEMEHHU Ha BBITIOJHEHUE 110 KaKIOMY 3a/1aHUIO;

XapaKTepUCTHKA 33aJaHUi JJIS1 CaMOCTOSITEIbHON paboThl OOydalolMXCs U
METOAMYECKUE PEKOMEHIAIINH TI0 UX BBIOJIHEHHIO;

TpeOOBaHUS K  MPEACTaBICHUI0O W O(QOPMIICHHIO  pEe3yJIbTaTOB
CaMOCTOSITENIbHON PaOOTHI;

KPUTEPHHU OLIEHKU BBIIOJIHEHHS CaMOCTOSITEIbHON paboTHI.

TpynoeMKoCTh KOHTaKTHOM pabOThI 36 YacoB.



IV. KOHTPOJIb JOCTUXKEHUSI IIEJIEN KYPCA

Ne | Kontponupyem Konp! 1 aTans! hopmupoBanus OneHoYHbIE CpEeACTBA
n/n bl€ pa3aesl / KOMIIETEHINH TeKyILHil IPOMEXKYTOY
TEMBL KOHTPOJIb Has
AHCITHILUTMHEI arTecTanus
8 cemecTp
1 Pasznea l. | OIIK-5 3HAET YO Bomnpocs k
Mouaexkyasipua | OIIK-6 Vmeer JIP 3auery
| OcHosni | OIIK-14 saageer | JIP
onodusuxu (30 P14
Jac.) ymeer Bl
Binageer | JIP-1-4
8 cemecTp
Pasien . 3HAeT YO Bomnpocsl k
OcHOBBI OIIK-5 ymeer safery
2 onodu3uKu OIIK-6 Brnageer | [IP
KJIETKH OIIK-14 yMeeT
(24 vac.). Brnamgeer | JIP-1-4
TumnoBelie KOHTPOJIbHEBIE 3aJlaHu, METOIUYECKUE MaTepualsbl,

OTIpEIENISIONIUEe MPOIEAYpPhl OICHUBAHUS 3HAHWM, YMEHUN M HaBBIKOB U (WJIN)

OIIbITa ACATCIBHOCTH, a TaAKXC KPUTCPHH M II0Ka3aTClId, HGO6XOI[I/IMI>IG A

OIICHKW 3HAHHM, YMEHUN, HABBIKOB M XapaKTEPHU3YIOUIUEe ATambl (POpMUPOBaAHUS

KOMIETEHIIUHA

B

MpoIlecce  OCBOEHUA  00pa3oBaTesIbHOU
npenacrasieHsl B [Ipunoxennun 2.

IPOTrPaMMBl,




V. CIIMCOK YUYEBHOM JIUTEPATYPbHI © THOOPMAIIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JiuTepaTypa
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Axanemuyeckuii [Ipoexr, [lenoBas kaura, 2016.— 295 c.

4. KykoBa 1.B. buodusnyeckue OCHOBBI KUBBIX CUCTEM [DIEKTPOHHBIN
pecypc]: yueOHoe mocoome/ JKykoa WM.B., SAmaneeBa E.C.,
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http://www.maik.ru/ru/journal/biofiz/ XXypuan «OcHOBbI OHODUINKI.

http://www.lipid.wabash.edu/

http://Awww.ucalgary.ca/tieleman/ Biocomputing Group

Using computer simulations to study biological problems

http://split.omfst.hr/split/4/ Membrane Protein Secondary Structure Prediction

Server

https://mww.rcsb.org/ A Structural View of Biology

http://mwvw.biophysics.org/Education/Selected TopicsinBiophysics/Biophysical Tec

hnigues/tabid/2313/Default.aspx Biophysical Techniques

http://www.cell.com/biophysj/home Biophysical Journa

Ilepeyenb nHPOPMALTMOHHBIX TEXHOJIOTHH
U IPOrPaMMHOI0 o0ecre4YeHust

Pubmed, Scopus (uadopmarmontsie 6a3bl nanHbIX ), Genbank (6a3za qaHHBIX

reHoMHOro cekBeHupoBanus), KEGG (BeO-pecypc, OOBeAMHSIONMA  psif
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Owonornuecknx 0a3 JaHHBIX, TJI€ COOpaHa TEHOMHAs, XHUMHYECKas,
byHKIIMOHATBHAS W TIPp. WHPOPMAIHS, U TIPEAHA3HAYCHHBIA, TIPEXKIE BCETO, IS

HHTCPIPCTAIMU HAHHBIX TCHOMHOI'O CCKBCHHPOBAHUAI. Pecypc npcacTaBJrICT

c000i MOMBITKY KOMITBIOTEPU3UPOBATH BCE JAHHBIC MOJEKYISAPHOU U KIETOYHOMN

OuoJIoTHuN).

VI.METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO IUCHUIIJIMHBI
«OcHOBBI OHOGU3NKI»

PexoMeHIaIMH 110 CAMOCTOSATEIbHOI padoTe CTy1eHTOB

Metoauueckue yka3zaHusi mo padotre ¢ auteparypoi. OmnpeaenuTech co
CIIUCKOM JIUTEpaTypbl, JOCTymHOM BaM. (OCHOBOM MOXET CTaTh CIHCOK
JUTEPATyphbl, PEKOMEHJOBAaHHBIM B paboueil mporpamme Kypca. s ymoOcta
paboThl MOXHO COCTAaBUTh COOCTBEHHYIO KapTOTEKYy OTOOpPaHHBIX HCTOYHUKOB
(bamunust aBTOpPOB, 3arjaBue, XapaKTEPUCTUKU U3JaHMs) B BUJIe padouero (aiina
B KOMITbIOTepe. Takas KapToTeKka WMEEeT MPEHMYIIECTBO, T.K. OHAa ITO3BOJISCT
100aBIIATh UCTOYHHUKH, 3aMEHSATH M0 HEOOXOAMMOCTH OJHHM Ha JApyTHe, youparh
T€, KOTOpBIC OKa3aJUCh HE COOTBETCTBYIOIIME Temartuke. [lepBoHavyanbHBIN
CIIUCOK JIUTEPATypbl MOXKHO JOIOJHHTH, HWCIIOIB3YS JJIEKTPOHHBIM KaTajor
ouommoreku JIBDY, nmpu 3TOM HE CTECHSMTECh oOpamiaThcs 3a IMOMOIIBI K
COTpYJIHHUKAM OMOIMOTEKH.

PabGoras c¢ nureparypoil mo TOW WM APYrol Teme, HaI0 HE TOJIbKO
MpPOYNTaTh, HO U YCBOUTH METOJl €€ W3YYCHHS: CIeNaTh KPATKUW KOHCIIEKT,
ANTOPHUTM, CXEMY MPOYUTAHHOTO MATEPHJIA, YTO MO3BOJISIET OBICTPEE €ro MOHSTH,
3anmoMHHTH. He pekoMeHyeTcs TOCI0OBHO MEPEIUCHIBATh TEKCT.

[Ipyn w3ydeHum MarTepuayioB 1Mo OWO(MU3HKE CTapaWTeCh MOIb30BATHCS H
AJICKTPOHHBIMU PECypcaMy B TOM YHCJIE M Ha aHTJIMHCKOM SI3BIKE.

Meronuueckne ykazaHuWsi 1O TIOJTOTOBKE K JIaOOpaTOpHBIM paboTram
[Tockonmbky  maGoparopHas  paboTa  SBIsIETCS  KOJUIGKTUBHOM  opmoi

PACCMOTPCHUS U 3aKPCIIJICHHA yqe6H0ro Marepuajia, K HCMY JOJIDKHBI TOTOBUTBCA


https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BA%D0%B2%D0%B5%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5

N

Bce CTylneHThl. Ha kaxmom nmabopatopHoit paboTe OyIeT MpPOBOIUTCS YCTHBIN
ONpOC MO TEOPETUYECKOMY MaTEpHUAy JIEKIIMH, COOTBETCTBYIOLIEH TEME JTaHHOTO
3ansaTus. [locne Oecenbl MPOBOAMTCS KpPaTKOE OOCYXKIEHHE C JOMOJHEHUSIMH,
MONPAaBKaMH B BUJE BONPOCOB — OTBETOB WJIM JIONOJIHUTEIBHBIX BBICTYIUICHHM.

OHCHI/IBaCTC}I KaK Ka4CCTBO OTBCTA, TaK 1 aAKTUBHOCTb YHAaCTHUKOB JUCKYCCHMH.

?.az:amm AJIFA CAaMOCTOATEC/IBHOI'O BBINIOJIHCHHUA

TeopeTuKo-TUTIOIOTMYEeCKUN aHaIU3 MOJ0OPKU TMEPUOJIUYECKON JIUTEpaTyphI
0 U3y4aeMOM JUCUUILIINHE.

CocraneHue riaoccapusi TEPMUHOB O U3y4aeMOW JUCIHUIUIMHE.

ITonroroBka pedepara mo TeMe, MNPEATOKEHHON TpenoaaBaTeyieM WIH
CaMOCTOSTENIbHO BIOPAaHHOW CTYJIEHTOM M COTJIACOBAHHOM C MpErnoAaBaTeIeM.
IIpencraBienne pedepata B BUAE MNOPE3CHTANMN C HCMIOJIb30BAaHUEM
MYJIbTUMEIUIHOTO 000PY10BaHUSI.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHWE
T CTUTIIAHBI

VYueOHasg JIeKIMOHHAS ayJIUTOPUS C MYJbTUMEIUUHBIM MPOEKTOPOM U
SKpaHOM Ui Tpe3eHTanuii  gokimanoB. OOmenabopaTopHas Tmocyga U
00opyI0BaHUE: MUKPOCKOINBI, IIEHTPUPYTU C YIIOBBIM U OAKET pPOTOpPaMH, BECHI
TEXHUYECKUE, BEChl aHATUTHYECKHUE, CIIEKTPO(OTOMETpP, IUIAHIIETHBIN (oToMETp
M BCIIOMOTATelbHOE O0OpyAOBaHWE i UMMYHO(EPMEHTHOTO aHaju3a,
IUTAHIIETHBIA  (UIyOpOCKaH, OOKCHPOBAaHHOE CTEPHJIBHOE TIOMEILEHHE |
JaMUHApHBIA mKad I cTepuiIbHOM — pabOThl, TPOTOYHBIA  JIA3EPHBIN
utodayopumerp, ammnduxarop PCR Real Time.

HeoOxonumo  npuoOperenue  00OpyaoBaHMsI  JJIs1  OCHAIUEHMS
Onodusnveckoil yueOHO-MCC/IEI0BATEIHLCKON JIa00OPATOPUM. aBTOMATHYECKHE
ayJIMOMETPBI, BEJIOIPTOMETP, AJNEKTpoKapauorpadsl, ocuuuiorpadsl, 3BYKOBbIE

TEHEPATOPBI, Ja3epHble TIeHepaTtopsl, PH-meTp, TEepMOMETpHI, MNOISPUMETPHI,


http://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDUQFjAC&url=http%3A%2F%2Fknowledge.allbest.ru%2Fjournalism%2F2c0a65635a2ac68b4c43a89521316c36_0.html&ei=6QNdUp3qKKHh4QSth4DAAQ&usg=AFQjCNGLrBzE5GCTxlE1sWrO-O8AnD4vKw&sig2=bHurRXWOHbxJ9PKHC_V9XA&cad=rjt

pedpakTOMETpbl, MUKPOMAHUITYJIATOpP, ammaparypa A MHUKPOJUCCEKIHUA C

JIA3€pPHOU JIOBYIIKOW, aTOMHO-CUIIOBOM MUKPOCKOI, JIEKTPOHHBIA MUKPOCKOII.
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CamocrosiTenbHas paboTa CTyIeHTa BKJIFOYAET:

1) GubIMOTEUHYIO WU TOMAITHIOW paboTy ¢ YIeOHOW U HAyYHOU JIUTEPATypOH;
2) odopmiieHre 1a00paTOpHBIX padoT;

3) noKnazabl U y4acTHe B IUCKYCCUU HA CEMUHAPCKUX 3aHATUAX.

[Tops0K BBIMOJIHEHUS] CAMOCTOATEIBHON pabOThI IOJIKEH COOTBETCTBOBATh

KaJICHAAPHO-TCMATHYCCKOMY IINIaHy JUCHUIIIMHBI, B KOTOPOM YCTAaHOBJICHA
MOCJICA0BATCIIbHOCTE IIPOBCACHHUA ITPAKTHYCCKUX (CeMI/IHapCKI/IX) 3aHSATHUM.

HJIaH-I‘pa(l)I/IK BBLINOJIHEHUSI CAMOCTOATEJILHOM paﬁoTbl Io ITMCIOMIIJIMHE

Ne Jara/cpoxku Bup IIpumepHbie dopmMa KOHTPOJIA
n/n BbITNIOJTHEHH S CaMOCTOSITEJIbHOM HOPMBI

padoThI BpeMeHHU Ha

BBINOJIHEHHE
1 Ha npotshxennn Bcero Pabora Hax 72 vac. Texyrmmue BOIPOCH B
Kypca peKOMeH,HOBaHHOﬁ IponHecce BbINMOJTHCHUA
THTEPATYPOi. 71abopaTopHBIX padoT.
3auer (8 cemectp).

3amaHusa ISl CAMOCTOSITEILHOTO BbITIOJIHEHUS:

B muctunnune «OcHOBBI OMO(DU3UKKY» PEANTU3YIOTCS CHEAYIOIIUE BHJIbI
CaMOCTOSITEIIbHOM paboThI CTYJICHTOB: CaMOCTOSITEIILHOE U3y4YCHHE
TEOPETUYECKOT0 MaTepuaa.

CaMoCTOSITENNBHOE HW3YYEHHE TEOPETHUECKOTO MaTepHhaia MpearnoJiaraet
paboTy ¢ ydeOHOW JUTEpaTypoi; WTOrOM pPabOThI SBISIOTCS KOHCIIEKT, CXeMa,
TabuIa.

Ha camocrosTensHOe M3ydeHUE B COOTBETCTBUM C TEMATUKOM JIEKIUHU
BBIHOCSTCSI CJICTYIOIINE BOTIPOCHI.

1. OcHoBbl OModu3ukun MemOpaH. buomemOpaHa Kak yHUBEpCAIbHBIN
KOMIIOHCHT OHMOJIOTHYCCKHX CHCTeM. MeToasl HCClIenoBaHus OnomMeMOpaH.
Pa3zButne  mpencraBieHHM O CTPYKTYpHOM — opraHu3anud  MeMOpaH.
bruodusnyeckas xapakTepuCcTHKa MOJIEKYJIIPHBIX KOMITOHEHTOB MEMOpaH.

2. CBoiicTBa CBSI3aHHOI BOJBI, METOJBI €€ ompeaencHus. Ponp GenkoB B




CBSI3bIBAHUU BOJIbI OMOCTPYKTYpaMH.

3. NMMyHOXMMHYECKHE METOJbl C NPUMEHEHHEM PpA3JIMYHOIO THUIA
METOK K aHTHI€HaM M MMMYHOTJIOOyirHaMm ((eppoMarHuTHbIE, TapaMarHUTHbIE,
M30TOIHEIE, (PITyopeclieHTHbIE, (DEePMEHTHBIE).

4. OcHOBbl OMO(PU3MKHK TMPOILIECCOB TpPAHCHOPTAa BEIIECTB  4epes
ouomemOpanbl. MeToabpl — UccienoBaHus — HpoHumiaemMoctd.  OOnerdyeHHas
mubdy3usi, ee OCHOBHBICE CBOWCTBA M OTIWYUS OT TpocToll auddy3un.
DJIEKTPOTE€HHBIN U HEUTPAIIbHBINA TPAHCIIOPT.

5. ®oToXMMHUYECKHE IIPOLIECChl B pacTeHUsiX, (oTtocuHTe3. OCHOBHas
XapaKTEpUCTHKA HadalbHbIX cTagui ¢otocuHTe3a. OOmas cxema MEepBUYHBIX
npoueccoB (oTocHHTE3a. Murpanus 3HEPIUU B CBETOCOOMpAroOIleld AaHTEHHE.
Oddext OMmepcona. M3meHeHue 3apsiia CBETOCOOMPAIONIETO KOMILIEKCa U
nepepaclpeesieHe SHEPTUH.

6. buosnexkrpuueckue sBiaenus. Kiaccudukanuss OHONOTEHIMANOB.
XapakTepucTUKa HOHHBIX U DJIEKTPOAHBIX OuonoTeHuanoB. OcMoTHYecKas
Bilara. l3mepeHune mnoTeHIMaNa JACUCTBUS B HEUPOHE M APYIrUX KIIETKax:
Metoandeckue moxaxonapl. Patch Clamp texnuka wucciemoBanus. OOpa3oBaHHE
IBOMHOIO 3JEKTpUueckoro cios. OOmas XapakTepucTHKa MpeoOpa3oBaHus
SHEpruu B OnomeMOpaHax.

7. OcHOBbl OHO(MU3MKHA COKPATUTENbHBIX CHUCTEM. (OCHOBHBIE THUIIBI
COKpAaTUTENIbHBIX W TOJBIKHBIX CHUCTeM. buodusnueckas xapakTepUCTHKA
MBIIIEYHBIX W HE MBIIIEYHBIX COKPATUTENbHBIX OeNKoB. OCHOBHBIE CBOICTBa
NOMEPEYHO-TIOJI0CATON MBIIIIBI KaK MEXaHOXMMHYECKOro mpeoOpa3oBaTess
SHEpPrud. MOJIEKYJISIpPHBII MEXAaHHW3M MBIIIEYHOTO COKpalueHus. OCHOBHbIE
OCOOEHHOCTH CTPOEHHSI HE MBIIIEYHBIX COKPATUTENIbHBIX CUCTEM, MOJEKYJISIPHbBIN

MECXaHH3M HUX ITOABMXXHOCTH.



[Ipunoxenue 2

MMHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA30BAHU S POCCUMCKON
OEJIEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUs
«/{aabHEeBOCTOYHBIN (eepaibHbIN YHUBECPCUTET»

JIBOY

IIKOJIA ECTECTBEHHBIX HAYK

®OH/J OONEHOYHBIX CPE/ICTB
no aucuunauHe «OcHoBbI 0MOPU3NKI)
Hanpagiienue noarorosku 06.03.01 buosorus
®opma NOATOTOBKH OYHAS

BnagmnsocTok
2020



Hacnopt ®OC

Kox u ¢popmysimpoBka
KOMIIeTEeHIIUH

dranbl GOPMUPOBAHUS KOMIIETEHIIUN

OIIK-5 criocobHoCTh
IPUMEHATH 3HAHUE

COBpPEMEHHBIE MPOOJIEMbI OMOJIOTHUU U
(dyHIIaMeHTalIbHbIE OMOJIOTUYECKUE TIPE/ICTaBIICHUS B

IPUHIMIIOB KJIETOYHOM 3uaet chepe nmpoheCcCHOHATBHOMN AEATETBHOCTH JUIS
OpraHu3aluu MOCTAHOBKH U PEIIEHUS HOBBIX 3a/1au.
OmomoTIIecKnX UCIIONB30BaTh (YHIaMEHTAIbHbIE OHMOJOTHYECKHE
00BEKTOB, HpeICTaBIeHUs B cepe MpodheCcCHOHATBLHOM
Ouodusuuecknx u Ywmeer JEATENLHOCTH JUISA MOCTAHOBKH M PELIEHHS HOBBIX
OMOXUMHUYECKUX OCHOB, a8t
MeMOpaHHBIX
MPOTIECCOB H HaBBIKAMH UCIIOJIb30BaHUs (DYHIAMEHTATbLHBIX
MOJIEKYITAPHBIX Braxcer OMOJIOTMYECKUX NPE/ICTABACHHUH B chepe
MEXAHH3MOB npoeCCHOHATBLHOM AEATENBHOCTH IS IOCTAHOBKU U
KU3HEACITEIBHOCTH PpCELICHNS HOBBIX 3a1a4
OIIK-6 crioco6HOCTS 0COOEHHOCTH MPOBEIEHHUS HAYYHOTO UCCIIEI0BAHUS,
HPHMEHSTH 3Haer BBITIOJHEHHS BCEX HEOOXOIUMBIX €T0 3TAIIOB,
COBpEMEHHBIE poccUiicKUii 1 3apyOeKHbBIN OIBIT B JAaHHOW 00J1aCTH
SKCIIEPMMEHTAIIbHBIE BBISIBJIATH U OOOCHOBBIBATH aKTyalIbHBIE TIPOOJIEMBI
METO/IbI pabOTHI C Vaeer IS KCCIIE0BAHMM, CAMOCTOATENBLHO UX IIPOBOMTh,
OMOJIOTUYECKUMU paspabaTbIBaTh METOIOJOTUIO, AHAIM3UPOBATH U
00BEKTAMH B TOJIEBBIX [PE3EHTOBATh PE3YJIbTAThI
1 1a00paTOPHBIX TEXHOJIOTHSAMH BBISIBIICHUS AKTYAIBHBIX IPOOIIEM JIJIst
YCJIOBHAX, HABBIKH UCCIIEJOBAHMMN, CAMOCTOSATENLHOTO MX POBEIEHHUS,
paboTsI ¢ COFPGMGHHOﬁ Braneer pa3pabOTKX METOAMKH, aHAIN3a U TIPE3CHTAIIUN
altfapatypon pe3yIbTAaTOB
3Haer (GOpMBI peICTABIIEHNS HAYYHBIX PE3YJILTATOB
OIIK-14

CIIOCOOHOCTh u
FOTOBHOCTBIO  BECTH BBINOJIHATE UCCIIEN0BATENBCKYIO paboTy, ONMpasch Ha
JIHACKYCCHIO mo | Ymeer UMEIOIINICS POCCUICKUI 1 3apyOeKHbII ONBIT B
COLMAIBHO- 3HAYUMBIM JIaHHOM 00JIacTH
npobiaeMaM  OUOJIOTHH
N — HaBBIKAMH CAMOCTOSTENBHOTO TIPOBEIEHHS HAYIHOTO

UCCIIEI0BAHS, BBITIOJHEHHS BCEX HEOOXOUMBIX €0

Bnaneer

3TaIoB, ONMPAsACh HA UMEIOLINIICSA POCCUNCKUI U
3apyOeKHBIN OMBIT B TaHHOW 00JIaCTH




Nen/m | Kontpomupye Konpl u sTamnst OueHoYHbIE CpEeACTBA
MBIC paszesl / q)OPMHPOBaHIE’I TEKYIIUHA KOHTPOJIb | IPOMEXYTOY
TEMBI KOMITETEHIIH Has
JVCLIATUTHHEI aTTecTanus
Cemectp 8
1 Paznen I | OIIK-5 3HaeT YO Bomnpoce! k
Moaekyasipa | OIIK-6 | yyeer JIP-1 3a4yery
ass  Ocnossl | OIIK-14 Brateer TIP-1
onopuznku
(18 uac.) YwMmeer JIP-1-4
Bnaneer
Ywmeer
Bianeer
YmMmeer
Bnaneer
Cemectp 8
P OIIK-5 3HAeT Bonpocer k
azged 1.
OCHOBEI OIIK-6 VMeer 3a4yeTy
2 onopu3NKN ONK-14 Brancer
kierku (18 Ymeer JIP-11,12
uac.) Briazeer JIP-11,12
IIkana oueHUBaHUA YPOBHS C()OPMHPOBAHHOCTH KOMIIETEHLUI
Kon u Jrtansl GOpMUPOBAHHA KpUTEpHUH NoKa3arejJu
(¢opMy1HpOB | KOMIETEHIMH
Ka
KOMIeTeHIUH
OIIK-5 COBpeMeHHbIe Tpobaems! | Jlaer AprymeHTHpoBaTh
CIOCOOHOCTh Oounonoruu u apryMEHTHUPOBAH | CBOM OTBET Ha
OPUMEHSTh byHaaMeHTalbHbIE HBII OTBET YCTHOM OTIpOCe, B
3HaHUE OnoornyecKue BOJIaX K
IPUHLIAIIOB 3Haer IpeJCTaBIeHUs B cdepe 1a00paTOPHBIM
KJICTOYHOU po¢eCCHOHATBHON pabotam u
OpraHu3aIu JeSITebHOCTH JIS UTOTOBOM
OHMOIOTHYECKH MOCTAaHOBKH U PEIICHUS aTTeCcTalnuu
X 00BEKTOB, HOBBIX 3aJa4.
onodpusnveckn UCTIOTb30BaTh HaBwikamu Brimonaenue
XH byHaaMeHTalbHbIE oOpareHus ¢ 1a00paTOPHBIX
OMOXUMHYECKHU OnosornuecKue obmenabopaTopH | paboT B
X OCHOB, Vieer IpeJICTaBIeHUs B cepe | bIM COOTBETCTBHUH C
MeMOpaHHBIX po¢eCCHOHATBHON 000pyIOBaHHWEM U | METOJIUYECKUMH
IPOIIECCOB U JeSITebHOCTH IS nocy1ou yKa3aHUSIMU
MOJIEKYJISIPHBI MOCTaHOBKU U PELICHUS
X MEXaHHU3MOB HOBBIX 3a7a4.
KU3HEESITeNb Braneer HaBBIKAMU Obpamiarbes ¢ Beimonnenune
HOCTH VICII0JIb30BaHUs oOnienabopaTopH | 1a00paTOPHBIX




dbyHIaMEHTATBHBIX BIM pabor B
OMOJIOrMYECKHUX 000pyIOBaHUEM U | COOTBETCTBUU C
npencTaBieHuii B chepe | mocymoit METOIUYECKUMU
npodecCHoHABLHOM yKa3aHUSIMU
JEeSTEIIbHOCTH ISt
MOCTAaHOBKHU U PEIICHUS
HOBBIX 33734
0COOEHHOCTH CriocoGHOCTH Brimonnenue
MIPOBEJICHUSI HAYYHOTO chopmynupoBath | 1a00paTOPHBIX
UCCJIeI0BAHMS, BBIBOJIBI K pabot B
3naet BBITIOJTHEHHSI BCEX MIOCTaBJIEHHBIM COOTBETCTBUH C
HEOOXOJUMBIX €ro 3a/1ayaM Ha METOANYECKUMHU
ATANoOB, POCCUICKUN U 1a060paTOPHBIX yKa3aHUSAMU
3apyOeKHBIN OMBIT B paboTax
IAaHHOU o0JlacTH
JeMoHCcTpupyeT Bnaneer nonxoit
3HAHHE CUCTEMOH 3HaHUH O
COACpIKaHUuA 1 COACPKAaHUH,
OIIK-6 BBIABILATE 1 oco0eHHoCTEN 0COOEHHOCTSIX
CIIOCOOHOCTD 0060CHOBBIBATH MPOLIECCOB IPOIIECCOB
NPUMEHSATD AKTyaIbHBIC Hp06iIeMI’I CaMOOPTaHU3allik | CaMOOPTaHU3alUuK 1
COBpEMEHHbIE AJA ACCIICAOBAaHNM, u camMoo00pa3zoBaHus,
SKCTIepUMEHTa CaMOCTOATCIIPHO UX caMo00pa3zoBaHUs, | apryMEHTHPOBAaHHO
Ymeer IIPOBOJIUTH, HO J1aeT HEIOJHOE 00OCHOBBIBAET
TILHEIC METOAH paspabaTbIBaTh o0ocHOBaHUE NPUHSATHIC PEIICHUS
padoThI ¢ METO/I0JIOTHIO, COOTBETCTBUS IIpH BEIOOpE
i oGuerra amopoTs | e
MPE3EHTOBATH ©
B IIOJICBBIX U peam3anuu YUYC€TOM ILICJICU
pe3ynbTaThI
1a060paTOPHBIX MIPOLIECCOB LENAM rpoeccuoHaIbHOTO
YCIIOBUSIX, PO(heCCHOHAIBHOT | U JIMYHOCTHOTO
HABBIKU 0 pocra. pa3BUTHSL.
paboTHI C JIEMOHCTPUPYET [IpaBunsHOE
COBPEMEHHOMN BIIaJICHHE odopmiieHue
anmaparypoit MaTepuaIoM 1a60paTOPHBIX
TEXHOJIOTHUSIMU JIEKIIMOHHOT'O pabor,
BBISIBJICHHSI aKTYAIBHBIX | Kypca U CIIOCOOHOCTh
npobsieM As OCHOBHOM U aHaim3a
WCCJICIOBAHHM, JIOTIOJTHUTEITLHON | TTOJTYYeHHBIX
Brnageer | camocTosTenbHOTO UX JIUTEpaTypHl, pe3yIAbTaTOB C
MIPOBEICHMUS, pa3pabOTKU | 3HAHHE H y4eTOM 3HaHHH O
METOJIMKH, aHAIHU3a U MOHNMAaHHE MIPUHIIAIIAX
MpE3eHTalUN TEPMHUHOB OpraHu3aIu
pe3ynbTaTOB 3HAHUS IPUHIIUIIOB
OpraHu3aIu
OMOJIOTUYECKHUX
00BEKTOB.
OIIK-14 Haer AprymeHTHpoBaTh
CIOCOOHOCTH U apryMEHTHUPOBAH | CBOM OTBET Ha
TOTOBHOCTBIO | o (dbopMBI TIpeicTaBIECHUS HBII OTBET YCTHOM OIpOCE, B
BECTH HAy4YHBIX Pe3yJIbTaTOB BOJAX K
JUCKYCCHIO TI0 1a00paTOpPHBIM
COLIMAJILHO- pabotam u




3HAYUMBIM WTOrOBOU
npooiieMamM aTTecTaluu
ouosornu  ® BBINOJIHATh HaBbikamu Brmmonnenue
HKOJIOTHH UCCIIEIOBATEIbCKYIO oOpartieHus ¢ 1a00paTOPHBIX
Vieer pabory, onMpasch Ha obmenadbopaTopH | paboT B
UMEIOLIMICS POCCUHUCKUIA | bIM COOTBETCTBUH C
1 3apyOeKHBIH OTBIT B 000pyIOBaHUEM H | METOJUYCCKUMHU
JAHHOI obnacTu HOCY0i yKa3aHUSIMH
HaBBIKAMU OOpamarbcs ¢ Brimonuaenue
CaMOCTOSITENIEHOTO obmenabopaTopH | 1a00paTOPHBIX
MPOBE/ICHUS] HAYYHOTO BIM pabot B
UCCIICIOBAHMS, 000pY/IOBAHUEM U | COOTBETCTBHH C
BBITTOJIHEHUS BCEX oCy 101 METOAMYECKIMH
Bianeer
HEOOXOMMBIX €ro yKa3aHUSIMH
ITAIOB, OMHUPASICh HA
MMEIOIIMICS pPOCCUNCKUI
1 3apyOeXKHBII OTBIT B
JTaHHOMW 00JacTu

Cnmcok BONpoOCoOB K 3a4eTy:

1. IlepBbIii 3aKOH TEPMOAMHAMHUKU. OHEPrus OHOJOTMYECKUX CHCTEM.

XapakTepucTuka npeoopa3oBaHus JHEPTUU B OMOMEMOpaHax.

2. Cdopmynupyiite nocrynar [Ipuroxuna.
3. OcHOBHBIE PYHKIIUM OMOJIOTUYECKUX MEMOPaH.
4. Onuiure METOAbl pEerucTpaluy HU3MEHEHMH KIETOYHBIX IPOLECCOB H

XapaKTEPUCTUKHU BA3KOCTH,

S. OnummTe METOAbl PErucTpaldd HM3MEHEHU MEeMOpaHHOIro MNOTEHIHAala,
BHYTPHKJIETOYHOTO WJIH CBSI3aHHOT'O COJIEPKAHUS NOHOB.

6. OnummTe MeToAbl MOMY4YEeHUsT U H3ydyeHUs OMO(DU3NYECKUX CBOMCTB

(dbparMeHTOB KJIETOYHBIX MEMOpaH.

7. 3akon ['ecca, ucnonp30BaHNE 3aKOHA MPHU HUCCIEAOBAHUU OHMOJIOTHUECKHUX
CHCTEM.
8. Bropoe Hayajo TEPMOJUHAMHUKHU. [Tpunn annabaTuyecKon

HEJIOCTHXKMUMOCTH HEKOTOPBIX COCTOSIHUN. DHTPOITHSI.
9.  DHTpomus paBHOBECHOTO U HEPABHOBECHOTO TIpoIIecca.
10. Omneprus ['mb6ca, monesnas pabora, coBepiiaemas cuctemoi. Ilonesnas

pabora, coBepiaemasi OMOJIOrHYECKO CUCTEMOM.



11. XuMmuuyeckuil moTeHIHAIL.

12. Yro Ha3wpBaeTCs TmepekiaoueHueM TpurrepHoro Ttumna? CuioBoe W
MapaMeTpUUIECKOE MEPEKITIOUECHUE TPUTTEPA.

13. UccnemoBanme  HampaBieHHs mpouecca B cucteme. Kpurepun
CaMOITPOU3BOJIBHOCTH MpOLECCa.

14. JlaiiTe ompeneineHUE IUCCHUIATUBHBIX CTPYKTYp. YCIOBHS pealu3aluu
CTAI[MOHAPHOCTH B KHHETHUKE (PEPMEHTATHBHBIX MTPOIIECCOB.

15. Oxapakrtepuzyiite oTIMuusg (EPMEHTATUBHBIX U  HehEepMEHTATUBHBIX
peakiuii. KakoB  ¢u3uueckuit  cMbicn  KOHCTaHThl  Muxasmuca?  Kak
HKCIIEPUMEHTAIILHO OMPEACIIUTh SHEPTUIO AKTUBALIMH PEAKIINH?

16. OcmoTuueckoe AaBieHUE. 3HAUEHUE 0CMOCa B OMOJIOTMUECKUX CUCTEMAX.
17. PaBHoBecue JlonHana. IIpumepsl ycrtaHoBieHus paBHoBecusi [loHHaHa B
ounosiorudyeckon cucreme. Juanms.

18. PacTtBOpUMOCTh OMOJOTHYECKUX MAKPOMOJIEKYJ. MexaHu3sM peakiuii
BbICAJIBAHUSI.

19. 3aBUCMMOCTH KOHCTAHTHI PABHOBECHUSI M KOHCTAHTHI CKOPOCTH PEAKIIUU OT
TeMIepaTyphbl.

20. DnekTpoXMMHUYECKUW TOTeHIHan. PaboTa MOHOCENIEKTUBHBIX MEMOPaHHBIX
AIIEKTPOOB.

13. DAeKTpOXUMUYECKHI MOTECHIHUAI: MOTEHIHAI MOKOSA W MOTEHUHAN JCHCTBUS
Ha MeMOpaHe.

14. CtaTucTyeCcKUil BEC U SHTPONUS CUCTEMBI.

15. DHtponus u konuuectBo MH(opMmanuu B cucteme. [Ipumepsl paccueToB
KoJM4ecTBa MHGOPMAIINH, COJEPKAIEHCs Ha Pa3HbIX YPOBHSIX €€ OpTraHHU3aIluu
OMOJIOTUYECKON CUCTEMBI.

16. llernocth mHGOpPMALINH, €€ IepeIaya.

17. I3MeHeHust SHTPOIUU OTKPBITON cucteMbl. OpraHu3Mm, Kak OTKpbITasi CUCTEMA.
ConpsikeHHbIE U CONPSTAIOIINE PEAKIIMH.

18. CootHomenue OH3arepa aJi1 HECKOJIbKHX B3aUMOCBSI3aHHBIX IIPOLIECCOB.

19. Teopema [Ipuroxuna, ee SKCIEpUMEHTAIIbHBIE 10KA3aTEIbCTRA.



20. [Topsiiok peakuuu. Y paBHEHHUS PEAKLIH IEPBOIO U BTOPOIO MOPSIAKOB.

21. Ananuz pepMEHTHOM peaKInu.

22. YpaBHenue Muxasnuca-MeHTEH.

23. UurubupoBanue (HepMEHTHBIX PEaKIMi — KOHKYPEHTHOE, HEKOHKYPEHTHOE U
cMeniaHHoe. buonormyeckue mnpuMepbl pazIUYHBIX THUIOB HWHTUOMPOBAHMUS.
Jleuenue paka, ecTBUE CyJIb(paHUIAMUIOB.

24. Annoctepus.

25. Perynsauust ckopoctu hepMeHTHOM peakiuu: pH-perynsius, caMmoTopMOKeHHe
cyOCcTpaToM, «OMOJIOTHYECKHE YaChDy.

26. OcHOBbl (apMaKOKMHETUKH. AHaMM3 JeWcTBUS  (HapMaKOJIOTHYECKHUX
IIpenaparos.

27. «I[1noxue» u «xopouruey» KoH(GOpMaIu MOJIEKYI.

28. Bopmopomnesle cBA3M U TUApo(OOHBIE B3aMMOAECHCTBHS —  oOImIas
XapaKTEPHUCTHKA.

29. ®opMHupOBaHHE BOJAOPOJHBIX CBSI3€M B MOJIEKYJIAX HYKJIEHMHOBBIX KHUCJOT.
Tayromepusi OCHOBaHUU.

30. KondopManmoHHble BO3MOXHOCTH caxapoB M caxapodochaTHOro ocroBa B
COCTaBE HYKJIEHHOBBIX KUCJIOT.

31. [IpennockuIKu MOCTPOCHUS ABYXCIUPAIBHOM CTPYKTYphl Mosiekyibl HK.

32. ®opwmsl JHK.

33. IIpoctpancTBennsie cTpykTypsl PHK.

34. Tpetnunas crpykrypa HK.

35. Metoa noctpoenus ynpoiieHHbix moaenei HK.

36. YpoBHM CTPYKTYPHON OpraHU3alMu OEIKOBON MOJIEKYJIBI.

37. Kaptel Pamauanapana.

38. PerynsipHble CTPYKTYphI HOJUNEITUAHON LIETH.

39. B-cTpyKTypHBIE OCTKH.

40. o/B-cTpyKTYypHBIE OCJIKH.

41. (a+P) — cTpyKTypHBIE OCIKH.

42. [IpuHUUIIBI CBOpAYMBaHUS OEIKOBBIX CTPYKTYP.



43. OCHOBHBIE TOHSTHS BOJIHOBOTO JIBUKEHUS.

44. Tlpenen Paned: onucanue, OCHOBHbIE METOJbI. McciienoBaHne MakpOMOJIEKYJT
MeToaaMu paccesHus cseta. D dext Jlomnmiepa, ucnonb3oBaHue B OMOJIOTHH.

45. Tlpenen Tomrmcona: omucanue, MeToAbl. [IpuHIUI pabOTHl AIEKTPOHHOTO
MHUKPOCKONa. MEeTonbl YBEJIMYEHUS KOHTPACTHOCTHM MNPH IJIEKTPOHHO —
MHUKPOCKOITMYECKUX UCCIIEIOBAHUSIX.

46. Ilpenen Jlopenma: onucanue, MeTojabl. OCHOBBI  aACOPOLIMOHHON
cnektpockonuu. 3akoH JlambGepra — bopa. HccienoBanue OHOJOTHYECKUX
00BEKTOB METOJIAMHU aJICOPOIITMOHHON CIIEKTPOCKOMHH.

47. ManoyrnoBoe paccessaue. Paguyc nnepuuu. JletanpHoe onvcaHue pa3MepoB U
(OpMbI MAaKpOMOJIEKYJIBI.

48. Ilpuamuner AMP u OIIP- meronos. IlpuMepsl uMCnonb30BaHUS METOHOB B
OMOJIOTMYECKUX MCCIIEOBAHUSX.

49. Mudodysus: onucanue, MeToAbl uccienoBanus. OnpeneneHue (Gopmbl
MaKpOMOJIEKYJI MeToJiaMu TU(Pdy3umn.

50. UmmyHomuddy3nss — UCHOIb30BaHUE B JIAOOPATOPHOM JAUArHOCTHKE, BHJIBI
UMMYHO U (P y3un.

51. MaremaTudeckoe onucanue 3ekTpodopesa.

52. Metonsl anekTpodopesa.

53. JIBukeHue o JedCcTBUEM LIEHTPOOeKHBIX cuil. KOHCTaHTa ceJuMeHTAaIuH.
54. KoprycKynsipHO-BOJTHOBOM Ayallu3M.

55. IIIkana 31neKTpOMarHuTHOTO U3JIyYEHHUS.

56. PaguoBonnsl, K- n BuauMoe H3IydeHUs: XapaKTepUCTHUKA, OMOJIOTMYECKHUe
b eKTHI.

57. YO- uznydyeHue: XapakTepucTrka, Ononorunyeckue 3 eKTsl.

58. v — uznyuenwne. buonornueckue r3pdextrl. Jlozumerpusi.

59. IloBeneHue cuCcTeMbl: aHaIu3 Ha (Ha30BOM MIIOCKOCTH.

60. Kpurepun ycTOMYMBOCTH CUCTEMBI N0 JIAIMYHOBY.

61. AHanuTHYECKUIl METOJT ONPEIEIEHUS YCTOMYMBOCTH CUCTEMBI.

62. budypkannonnas quarpamMmma, Teopust katactpod. bruonornyeckue npumepsi.



63. MopaenupoBaHUE€  CIOXKHBIX  MPOLECCOB  MPU  INOMOIIM  CHCTEM
muddepeHIINaTbHBIX YPaBHEHUIA.

64. YcToHuuBOCTh cTalmoHapHOTo cocTosiHusA. Haxoxaenue Al u A2.

65. OcoOble TOUKH B 3aBUCUMOCTH OT 3HaUeHue Al u A2.

66. AHanmu3 MOJEeNM aBTOKATAIUTUYECKOW pEaKIMU W SKOJOTUYECKOW MOJEIH
JloTku-BonbTepphl: HaxoxaeHue Al u A2.

67. dusznueckrue MPUHLHUIBI POTOCHHTE3A.

68. MexaHu3Mbl MUTPAIlMU SHEPTUU TTPU (POTOCUHTE3E.

69. TyHHENbHBII MEXaHU3M NIEPEHOCA IEKTPOHA MPU (POTOCHUHTES.

JomonHuTeIbHBIE BONPOCHI K 3a4eTy 10 buogusuke.

1. [Ipenmer u 3amgaun Ouodusuku. OCHOBHBIE ATAlbl UCTOPUU Pa3BUTUSA OMOPUUKH OT
ApucroTtensi 10 HaUX JHeW. Bexyime HaydHbie opraHu3anuu Onodusmueckoro npoduis B

Poccuu u 3a pydexxom.

2. [lepBsiii 3ak0H TepMoAMHAMUKH. DHeprus. CucreMa. OyHKINS COCTOSHUS.
3. 3akoH ['ecca, Mcnosib30BaHNE 3aKOHA MPH UCCIIEJOBAHUU OMOJIOTMUECKUX CUCTEM.
4. Bropoe wHawano TepmonuHamukd. [lpuHmmn agumaGaTHueckod HEJOCTHXKHMOCTH

HEKOTOPBIX COCTOSTHUI. DHTPOTIHS.
S. DHTpOIHUs PaBHOBECHOTO M HEPABHOBECHOT'O IIpOIIECca.
6. Oneprust ['mb6ca, mone3znas paborta, coBepiraemas cuctemoil. Ilonesnas pabora,

CoBCpIIacMad OMOJIOTHYECKON CUCTEMOM.

7. XHAMHYECKUH TOTEHIHAIL.

8. HccnenoBanne HampasieHus npouecca B cucreme. Kpurepuu camMonpou3BOJIBHOCTH
nporecca.

9. OcmoTHueckoe AaBieHre. 3HaueHUe B OMOJOTMUECKUX CHCTEMaX.

10. PaBnoBecue Jlonnana. [Ipumeps! ycraHoBieHus paBHOBecusi JJoHHaHa B OMOJIOTHYECKON

cucteme. Jlnanus.

11. PactBopuMocTs Makpomoiekyi. BeicanuBanue.

12. 3aBHUCHUMOCTh KOHCTAHTHI PABHOBECHUSI U KOHCTAHThI CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.
13. DNEeKTPOXUMHUYECKUI TOTeHITHAI. PaboTa HOHOCEIEKTUBHBIX MEMOPAHHBIX JJIEKTPOIOB.
14. DJIEKTPOXUMUYECKUH TOTEHIUAJ: TOTEHIHaNl TIOKOS M TMOTEHIMal JeUCTBUS Ha
MeMOpaHe.

15. OHTponMs M KOJIMYeCTBO MH(poOpMamuu B cucteme. [Ipumepsl paccueToB KOJIMYECTBA

uH(pOopMalnu, cofepKallencs Ha pa3HbIX YPOBHSX €€ OpraHu3aluu OMOIOrHYeCcKOil CUCTEMBI.



16. N3MeHeHus OSHTPONUM OTKPBITOM cHCTEMBbl. OpraHusMm, Kak OTKpbITas CHUCTEMa.

ConpspKeHHBIE U CONPATAIOIINE PEAKIIHHU.

17.  Teopema IlpuroxuHa, ee SKCIIEPUMEHTAIBHBIC JJOKA3aTEIILCTBA.
18.  Amnamus pepmeHTHOM peakuuu. Y paBHeHHe Muxasnuca-MeHTeH.
19.  HWurubupoBanue ¢GEpPMEHTHBIX peakIUMii — KOHKYPEHTHOE, HEKOHKYPEHTHOE |

cMmemanHoe. bruonorndyeckue npuMepsl pa3InYHbIX THIIOB HHTUOUPOBAHUS. AJIOCTEPHUS.

20.  Perymsaumusi ckopocTd (epMeHTHOW peakuuu: pH-perymsiuus, camMOTOpMOKEHUE
cyocTpaToM, «OMOJIOTHYECKUE Yachl».

21. Bomoponnsie cBs3u u rHApodoOHBIC B3aMMOJCHCTBHS — OOIIas XapaKTEePUCTHKA.
dopMHpOBaHUE BOJOPOJHBIX CBA3€H B MOJIEKYJaX HYKJICHHOBBIX KHCIOT. Tayromepus
OCHOBaHUH.

22. ®opwmer JIHK.

23. [IpoctpanctBennsie cTpykTypbl PHK. Tpertnunas ctpykrypa HK.

24, YPOBHU CTPYKTYpHOH OpraHu3zanuu OenkoBOH MoJieKyisbl. [IpuHIMIBI CBOpauyuMBaHUS
OENIKOBBIX CTPYKTYP.

25.  OcCHOBHbIE IOHATHS BOJIHOBOI'O JABHKCHHMSL.

26.  HccnenoBaHue MakpoMOJeKyd MeTogamMM paccessHus cBeta. Oddexr onmepa,
UCIIOJIb30BaHNE B OMOJIOTHH.

27.  Ilpuniun paboThl 3JEKTPOHHOTO MUKPOCKOTa. MeTO/Ibl YBEIMYeHUST KOHTPACTHOCTH TIPU
3JIEKTPOHHO — MUKPOCKONIUYECKUX MCCIETOBAHUSAX.

28.  OcHOBBI a/cOpOLMOHHON cnekTpockonuu. 3akoH JlamGepra — bapa. Mccnenosanue
OMOJIOTUYECKUX 00BEKTOB METOJAMH aICOPOIIMOHHON CIIEKTPOCKOTIHH.

29. [puamunsr  SAMP  u  OIIP- wmetonoB. [lpumepbl Hcnonb30BaHUS METOAOB B
OMOJIOTMYECKUX MCCIIEJOBAHUSAX.

30.  uddysus: omnucanue, MeTonbl uccienoBanus. OmnpeneneHue (HOpMbl MaKpOMOJIEKYII
Merogamu auddysun. UmmyHonuddysus — ucnoib3oBaHue B J1ab0OpPaTOpHON JMArHOCTHKE,
BHJIbI UMMYHOTIU (D y3un.

31.  Meroasl anekTpodopesa.

32.  JIBmxeHHe MoJ AeHCTBUEM LEHTPOOESKHBIX cuil. KoHCcTaHTa ceiuMeHTaluu.

33.  KopIycKkyIsspHO-BOJIHOBOM JTyalTu3M.

34. [IIkana snexTpomMarHUTHOro u3ny4deHus. PammoBosinbl, K- m BHamMoe wuzmydeHus:
XapakTepUCTHKa, Oronornyeckue 3PpQPexTsl.

35.  YO@- uznydeHue: xapakTepucTHKa, OMoJIornyeckre 3 (eKThl.

36. vy —wusnyuenue. buonornueckue r3pdexrol. Jlozumerpus.

37.  MopaenupoBaHue CIOXKHBIX TMPOIECCOB MPH TOMOIMMU CcUCTeM auddepeHITnaTbHbIX



YpaBHEHUH.

38.  O®wusuueckue NPUHIHUIBI POTOCHHTE3A.

39.  MexaHu3Mbl MUTpaldu 3HEPruu npu (HotocuHTe3e. TyHHENbHBIM MEXaHU3M IepeHoca
3JIEKTPOHA NPH (POTOCUHTESE.

40.  TepmomuHamuka Ouosnoruueckux mporeccoB. Kiaccudukauus TepMoIuHAMUYECKHX
cucteM./laTb XapaKTEpUCTUKY OTKPBITBIX, 3aKPBITHIX M H30JMPOBAHHBIX TEPMOJUHAMHUYECKUX
cucteM. [lepBrblii 1 BTOpOI 3aKOHBI TEPMOIMHAMUKH U UX IPUMEHEHHUE B OMOJIOTHH.

41. . JluneltHble M HenuHelHble npouecchl. CTallMOHAPHBIE COCTOSHHS OHOJOrMUYECKUX
cucteM. MHOKECTBEHHOCTh CTAallMOHAPHBIX COCTOSHUN. Y CTOMYMBOCTh CTAallMOHAPHBIX
COCTOSIHUH.

42.  KonebarenbHble MpoIiecchl B OMOIIOTHU. ABTOKOJIe0aTeIbHBIE PEXKUMBI. [IpecTaBineHus
0 MPOCTPAHCTBEHHO HEOJHOPOIHBIX CTALIMOHAPHBIX COCTOSHUAX (AMCCUMATUBHBIX CTPYKTypax)
U YCJIOBUSIX UX 0Opa3oBaHus. ['ncTepe3ncHble sIBIEHUS.

43. Kuneruka ¢epMeHTATUBHBIX MpoieccoB. OCOOCHHOCTH MEXaHH3MOB (PEPMEHTATUBHBIX
peaknmii. YpaBHeHune Mmuxasnuca-MenteH. BrnusHue MomupuKaTOpOoB Ha  KHHETUKY
(bepMEeHTATUBHBIX peaKIuii.

44. BiusiHue TeMmmepaTypbl Ha CKOPOCTh peakluil B OMOJOIMYecKHX cucTeMax. B3zaumocBs3b
KMHETUYECKUX W TEePMOJAMHAMHUYECKUX mapaMeTpoB. Poib KOHQOpPMAllMOHHBIX CBOMCTB
OUOTOTUMEPOB.

45. OcHOBHBIE OCOOEHHOCTH KHHETHKH OMOJIOTMYECKHUX IPOLIECCOB.

46. M3meHeHNe SHTPONMU B OTKPBITHIX cuctemax. [loctynar Ilpuroxkunna. TepmoanHamuueckne
YCIIOBUS OCYILIECTBIICHUS CTALlMOHAPHOTO COCTOSIHUSL.

47. TepMoAMHAMHUYECKHE XapPAKTEPUCTUKH MOJIEKYJISIPHO-DPHEPIe€TUYECKUX TPOIIECCOB B
6uocucremax. Henmnelinas TepMoAMHAMUKA.

48. CBs3b SHTPOIUU U UHPOPMALIUU B OMOJIOTHYECKUX CUCTEMAX.

49. VYcnoBus cTaOWIBHOCTH KOHGUTrypalMu OHOJOTHYECKHMX MakpoMoisiekyin. a3oBbie
MEPEXOJIbI.

50. Bonoponnble cBsi3u: cuibl Ban-nep-Baanbca; anekTpocraTMdeckue B3auMOJEHCTBUS.
@dakTopbl CTa0MIN3alUK OUOJIOTHYECKUX MAaKpOMOJIEKYJN, HAJAMOJIEKYJISPHBIX CTPYKTYp U
6roMeMOpaH.

51. OcoGeHHOCTH TPOCTPAHCTBEHHON OpraHu3aluy OENKOB W HYKJIEHMHOBBIX KUCIOT. Mojaenu
(GUOPHILUISIPHBIX U TTIO0YIISIPHBIX OEJIKOB,

52.  Meroasl  u3yueHHs ~ KOH()OPMAIMOHHOW  MOJBMIKHOCTU:  (DIIyOpECIIEHTHbIE U
JOMUHECIIEHTHBIE MeTobl, DIIP, ramma-pe3onancHas cnekrpockonusi, AMP, n3oromnsl.

53. JlromuHecueHIMsI OWOJIOTHYECKH BaXXHBIX MOJICKYJ. MeEXaHW3Mbl MUTPAIlMH SHEPTHH:



PE30HAHCHBI MEXaHU3M, CHUHIJIET-CUHIJIETHBIN U TPUILIET-TPUIUIETHBIN MEePEeHOChl, MUTPALIUs
HKCUTOHA.

54. BozOyxaeHHBIE COCTOSIHUA W TpaHcdopMmauus dSHepruu B OHOCTpykTypax. Ilepenoc
3JIEKTpOHA B OMOCTpyKTypax. TyHHEIbHBIN 3P deKT.

55. MexaHu3mbl (bepMEeHTaTUBHOTO KaTajausa. DNEKTPOHHO-KOH(POPMAIIOHHBIE
B3aUMO/JICHCTBUA B (PePMEHT-CyOCTPATHOM KOMILIEKCE.

56. CrpykTypa ¥ NOPUHIUNB (QYHKIIMOHUPOBAHHS OHOJIIOTUYECKUX MeMOpaH. Du3uko-
XUMHUYECKHE MEXaHU3MbI CTAOUITN3alK MEMOpaH.

57. XapaktepucTika MEMOpaHHBIX OENIKOB. XapaKTepucTUKa MEMOPaHHbBIX JIUMUA0B. JuHamuka
CTPYKTYPHBIX 3JIEMEHTOB MeMOpaHbl. benok-nmunuaneie B3anMoneicTBus. Boma kak coctaBHOM
dIIEMEHT OMoMeMOpaH.

58. MopenbHble MeMOpaHHBIE cucTeMbl. MoOHOCIION Ha rpanune pazgena (as. bucrnoiinbie
MeMOpaHsl. [IpoTeonunocomsi.

59. ®dazoBeie mepexoapl B MEMOpAaHHBIX CTPYKTypax. BpamarenpHas W TpacisIHOHHAS
NOJIBMKHOCTD (hochomumnumos, murm-diaon nepexonst. [logBMKHOCTE MEMOPaHHBIX OEJIKOB.

60. BnusHue BHemHHMX  (AKTOPOB HA CTPYKTYPHO-(QDYHKIHMOHAIBHBIE XapaKTEPUCTHKU
O6uomemMOpaH.

61. IloBepXHOCTHBIN 3apsii MEMOpPAHHBIX CHUCTEM; MPOUCXOKICHUE HICKTPOKUHETUUECKOTO
noTeHluaNa. SIBnenue noaspusanuu B MeMOopanax. Jlucrnepcus 3IeKTpOnpoBOIHOCTH, EMKOCTH,
JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

62. OCOOEHHOCTH CTPYKTYPBI KUBBIX KJIETOK U TKaHEH, Jexaliue B OCHOBE MX DJIEKTPUUECKUX
CBOMCTB.

63. CobOoanble pamgukansl npu [1OJI B MeMOpaHax M JOpyrux KJIETOYHBIX CTPYKTypax. 26.
OO0pa3zoBaHue CBOOOJHBIX PAJAMKAJIOB B TKAHAX B HOPME M IPU MATOJIOTMYECKHX Mpolieccax.
Ponp akTHBHBIX (popM KHCIOpOAa. AHTHOKCHIAHTBI, MEXaHU3M UX OMOJIOIMYECKOro JeHCTBUS.
EcTecTBeHHbIE AaHTHOKCUIAHTHI TKAHEH U X OMOJIOTUYECKast pOJib.

64. XapakTepucThKa IPOIECCOB TPAHCIOPTA BemIeCTB 4depe3 OmomemOpanbl. [laccuBHBIA U
AKTUBHBIN TPAHCIIOPT BEILIECTB Yepe3 OrnomeMOpanbl. brosnekrporenes

65. TpaHCHIOPT AJIEKTPOJIUTOB. OJIEKTPOXMMHUYECKHI MNoTeHuuan. MoHHoe paBHOBecue Ha
rpanuie memOpana-pacTBop. [Ipodunu mnoreHnuana M KOHUEHTPAalUd HOHOB B JBOMHOM
anekTpuueckom cioe. PaBHoBecne JlonHaHa. IlaccHBHBIM TpaHCHOPT; JBHKYILIHME CHIIBI
nepenoca HoHoB. DnekrpoauddysnonHoe ypasuenue Hepucra-Ilnanka.

66. Tpancnopt HednekTpoiuToB. I[Iponunaemocts mMemOpan ans Boawl. Ilpocras muddysus.
Orpannuennas quddysus. CBs3b MPOHUIIAEMOCTH MeMOpaH ¢ PACTBOPUMOCTBHIO TPOHUKAIOIIIHNX

BemecTB B Junuuax. Oo6neruenHas muddysus. TpaHcmopT caxapoB M aMUHOKHCIIOT Yepe3



MeMOpaHbI ¢ y4yacTHeM NepeHOCUnKoB. [InHOIMTO3.

67. IloTeHual MoKosi, €ro MPOUCX0KACHUE. AKTUBHBIN TPAHCIIOPT. DJIEKTPOT€HHBII TPAHCIIOPT
noHOB. Yuactie AT®a3 B akTUBHOM TPaHCIIOPTE HOHOB Yepe3 OUOIOrHIecKre MEMOpPAHBI.
HoHHble KaHalbl; TEOpUs OAHOPAJHOrO TpaHcnopTa. JMoHodopbl: mNEpeHOCUUKH U
KaHajiooOpasyromue areHThl. loHHas cenekTUBHOCT MeMOpaH (TepMOAMHAMUYECKUH U
KAHETHYECKUH 1MoAX0/b1). MoJienb napamiesbHo (YHKIMOHUPYIOIIUX TACCUBHBIX M aKTUBHBIX
IIyTEH MEPEHOCa NOHOB.

68. Ilorennuan nerictBus. Posb nonoB Na u K B reHepanyu noreHuuan€a 1eMcTBUS B HEPBHBIX U
MBILIEYHBIX BOJIOKHAX; poib MOHOB Ca m Cl B reHepanuu NOTEHIMana AEHCTBUS y IPYIHX
00bexToB. KuHeTrnka n3MeHeHull MOTOKOB MOHOB NPU BO30YKAEHUH. MeXaHu3Mbl aKTUBALlUU U
WHAKTUBAlLlUN KaHAJIOB.

69. Onucanne HOHHBIX TOKOB B MOZEIN XOJDKKNHA-XaKCIU. BopoTHBIE TOKH.

70. Pacnpoctpanenue Bo30yxaeHus. KaOenbHble cBoiicTBa HEepBHBIX BOJOKOH. [IpoBenenue
MMITYJIbCA 110 HEMHEJIMHOBBIM M MHUEJIMHOBBIM BOJIOKHaM. MaTeMaTH4ecKue MOJenu Ipolecca
pacIpoCTpaHEeHHsI HEPBHOTO UMIyJbca. DU3NKO-XMMHUYECKHE ITPOLIECCHl B HEPBHBIX BOJIOKHAX
OpU TPOBEJACHUU PSI0B HUMIYJIbCOB (PUTMHUYECKOE BO30YyKIeHHE). ODHeproolOecreyeHue
IPOLIECCOB PacIpOCTPaHEHHsI BO30YKICHHS.

71. MonexynsipHble MEXaHU3MBbI MIPOILIECCOB IHEPreTUUECKOTO comnpsikeHus. CBA3b TpaHCIOpTa
MOHOB M IIpoliecca IIEpeHOca IEKTPOHA B XJIOPOILIACTAX M MHUTOXOHApWsX. Jlokanm3anus
AIIEKTPOHTPAHCIIOPTHBIX Ileneld B MeMOpaHe; CTPYKTYpHbIE acleKTbl (YHKIMOHUPOBAHUS
CBSI3aHHBIX ¢ MEMOPAaHOM MEPEHOCYNKOB; ACUMMETPHSI MEMOpPAHBI.

72. Vctopusi BOBHUKHOBEHUS! U OCHOBHBIE TOJIOKEHUS Teopuu MuTuena; 3J1eKTpOXUMUYECKHMA
IpaJueHT MPOTOHOB; SHEPIre3UPOBAHHOE COCTOsIHNE MeMOpaH; poiib BekTopHoi H+-AT®da3bl.
Comnpsraronye KOMITJIEKCHI, UX JIOKaTu3aus B MeMOpaHe; (pyHKIUN OTAEIbHBIX CYOBbEAUHUILL;
KOH(OpPMAaLIMOHHBIE EPECTPOMKH B ITpoliecce 00pa3oBaHMs MaKpoIpra.

73. baxkTepuopoAOINCHH Kak MOJIEKYISIpHBIM (oTodaeKTpuueckuil reHeparop. Pusnyeckue
aCIIEKThI M MOJIENI SHEPTETHYECKOTO COIPSKEHUS.

74. OCHOBHBIE THUIIBI COKPAaTUTEIBHBIX W IOABMXKHBIX CHCTEM. MoJeKyIspHblE MEXaHU3MBbI
MOJBMYKHOCTH OEJIKOBBIX KOMIIOHEHTOB COKPATUTEJILHOTO annapaTa MBIIIII.

75. [TpunIUTIBI nmpeoOpa3oBaHUs SHEPTUU B MEXAHOXUMHUYECKHAX CHCTEMaXx.
TepMoInHaMHUYECKHE, SHEPreTHYECKME M MOIIHOCTHBIE XapaKTEPUCTUKH COKPATUTEIbHBIX
CUCTEM.

76. @DYHKIMOHHUPOBAHME IIONEPEYHOIONIOCATON MBIIIIBI IT03BOHOUYHBIX. Moaenu Xakciwy,
HemepeBckoro, Xuia.

77. OcHoBbl Ouodu3ukm peneniuu. [opMmoHanbHas penenmus. OOIME 3aKOHOMEPHOCTH



B3aMMOJICHCTBUS JIMTAHJIOB C pElEeNTOpaMH; paBHOBECHOE CBs3bIBaHHE TOPMOHOB. Poib
CTPYKTYPHI IJIa3MaTHYeCcKor MeMOpaHbl B IpoIiecce Mepeiayd TOPMOHABHOTO CUTHAIA.

78.  Penenrtop-omnocpesoBaHHBII  BHYTPUKJIETOUHBIA  TpaHcmopT. [IpencraBieHuss o
[UTOIJIA3MEHHO-JIEPHOM TpaHcHopTe. MeToibl Hcce10BaHusl TOPMOHAIBHBIX PELIEITOPOB.

79. Cencopnas penenius. [IpoGiema comnpspkeHHsT MEXAY NEPBHYHBIM B3aMMOJICHCTBHEM
BHEIIIHETO CTHMYJIA C PELENITOPHBIM CYOCTPaTOM M T€HEepalueil penenTopHoro (reHepaTopHoro)
norennuana. OOIe MpeACTaBIeHUsT O CTPYKType W (QDYHKIHMHU PEHENTOPHBIX KJIETOK. MecTo
PELENTOPHBIX MPOLIECCOB B pabOTE CEHCOPHBIX CUCTEM.

80. @otopeuenuus. CTpoeHue 3pUTEIBHOM  KJIETKM. MollekylsipHass — OpraHu3aius
¢doropenenTopHOil MeMOpaHbl; JUHAMHKA MOJIEKYJIbI 3PUTEIBHOTO NHUIMEHTa B MeMOpaHe.
3puTenbHbIE MHUITMEHTBI:  KJIACCU(UKALMSA, CTPOCHHME, CIEKTPAJIbHBIE XapaKTEPUCTHUKHU;
dboroxuMHuuecKkue MpeBpalleHus poAorcuHa. PanHuMEe M TO3/JHUE pPElEeNnTOPHbIE MOTEHIUABI.
MexaHu3Mbl TeHepaliy MO3JHEr0 PEeenTOPHOro MOTeHIIUaa

81. MexaHopeuenuus. PeuenropHsele OKOHYaHUS KOXH, IPOIPUOPELIETITOPHI.
MexaHOopenenTopsl OpraHOB YYBCTB: OpPraHbl OOKOBOH JMHHMM, BECTHOYJISIPHBIA ammapar,
KOPTHEB OpraH BHYyTpeHHero yxa. OOmmue mpeacraBieHuss o paboTe opraHa ciyxa.
CoBpeMeHHbIE MPEICTABICHUS 0 MEXaHIU3MaX MEeXaHOPEIeNIINN; TeHePaTOPHBINA MOTEHIINA.

82. DnexTpopenenius.

83. Xemopeuenuus. ObonsHUE. BocnpusaTre 3amaxoB: IOPOry, Kiaccu(uKalus 3amaxos.

Bkyc. BkycoBble kadecTBa. CTpoeHHE BKYCOBBIX KJIETOK, MpoOieMa BKYCOBBIX PELENTOPHBIX
0EIIKOB.

84. Penenumst menuatopoB U ropMoHoB. [IpoOiema KiI€TOYHOro y3HaBaHHA. MexaHHU3MBI
B3aWMO/JICUCTBHUS KJIETOYHBIX MOBEPXHOCTEM.

85. MexaHu3Mbl TpaHC(HOPMAIIUU SHEPTHH B IEPBUYHBIX (POTOOMOIOTHUECKUX MpoIeccax
B3anmoseiicTBre KBaHTOB ¢ MOJIeKy/IaMu.. [lepBruuHbIe OTOXUMHUECKUE PEAKIIHH.

OcHoBHBIE cTaauu (HOTOOMOJIOTHYECKOTO Tipoliecca. MexaHu3Mbl  (POTOOMOTOTUUECKUX U
doroxumuueckux craguil. Kunetrka porodnonornueckux nporeccos.

86. IIpoGiemMsl pa3zieneHus 3apsAa0B U IepeHoca EKTPOHA B IEPBUYHOM (HOTOOHOIOTHYECKOM
npoiiecce. Posb 351eKTpOHHO-KOH()OPMAITMOHHBIX B3aMMOAECHCTBHH.

OcHoBbl 6M0(U3UKN HOTOCHUHTESA.

87. CrpykTypHas opraHuzanuss H (QYHKIHOHUpOBaHHE (OTOCHHTETHUECKUX MeMOpaH.
@dorocuHTETHYECKAsT €IMHMLA. J[Ba THUIIAa NUTMEHTHBIX CHUCTEM U JBE CBETOBBIE pEaKLHUU.
Opranuzanus 1 QyHKIIMOHUPOBaHHE (POTOPEAKIMOHHBIX HEHTPOB. [IpobiemMbl MEpBUYHOTO aKkTa
dboTocuHTE3a. DJIEKTPOHHO-KOH(OPMAIIMOHHBIE B3auMoJeUcTBUsA. DoToMHGOPMAIIMOHHBIN

MEPEXO/I.



88. Kunetnka m Qusnueckue MexaHU3Mbl TEPEHOCA 3JIEKTPOHA B AJICKTPOH-TPAHCIIOPTHBIX
nensx npu ¢GorocuHTe3e. MeXaHU3MBl CONPSDKEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ TpaHcMeMOpaHHBIM IEPEHOCOM MTPOTOHA. MeXaHu3Mbl (POTOMHTUOUPOBAHUSI.
OcoOeHHOCTH W MeXaHU3Mbl  (DOTOIHEPreTHUECKUX peaKIHuil OaKTepHOpOJONCHHA U
3pUTEIBHOTO MUIMEHTA POAOIICHHA.

89. ®oToperynsTopHble U (OTOAESCTPYKTUBHBIE MTPOLECCHI.

OcHoBHBIE TUTBI (POTOPETYISITOPHBIX PEAKIHMA PACTUTEIBHBIX W MHUKPOOHBIX OpPraHU3MOB:
dboTomopdorenes, poTorponusm, poroTakcuc, HOTOMHIYITUPOBAHHBIN KAPOTHUHOTCHES.

90. CnexTpbl JelcTBUS, MOpUpoAa (OTOPELENTOPHBIX CHCTEM, MEXaHU3MbI IEPBUYHBIX
dboTopeakiuii.

91. ®urtoxpoM - yHHBepcalibHas (OTOPEIENTOPHAS CHUCTEMa PEryJsiud MeTabonu3ma
pacteHuil. MoneKkysipHbIe CBONCTBA U CHEKTPaJIbHbIE XapaKTePUCTUKH (puToXxpoma. MexaHU3M
oOparumoii porokonsepcuu IBYyX Gopm uroxpoma. [lonsatue o GOTOXPOMHBIX MOJEKyIaX U
doTroxpoMHOM MexaHH3Me (HOTOAKTUBAIIMH (PEPMEHTOB.

92. ®oTOXMMHYECKHE pPEAKIMM B OeyKkax, JUNUAaxXx W HyKIewHOBBIX kuciorax. JIHK kak
OCHOBHasi BHYTPUKIIETOYHAs MHILIEHb NpPU JETAIBHOM U  MYTareHHOM  JE€HCTBUHU
ynbTpaduoneToBoro cera. POTOCEHCMOUTU3UPOBAHHBIE U JBYXKBAHTOBBIE pEAKIMH MpU
noBpexxaennn JIHK. Mexanusmel doTonnnamuueckux mpoiieccoB. 3ammra JJHK HekoTopbiMu
XUMHUYECKUMH COCTUHEHUSIMH.

93. DddexTrr poropenapanuu U HoTo3amuTel. DepMEHTATUBHBIN XapaKTep U MOJICKYISIPHBIHA
MexaHu3M (oTopeakTuBauu. Poib QOTOMHIYIHPOBAHHOTO CHHTE3a OMOJOTHYECKH aKTHUBHBIX
COeMHEHUN B mporecce ¢oro3amutel. MexaHnusMm (OTOCHHEPTETHYECKUX pEeaKIUil Mpu
KOMOWHHUPOBAHHOM JICCTBUU Pa3HBIX JUIMH BOJH yJIbTPa(UOIETOBOTO CBETA.

94. DnexTpoMarHUTHBIEC U3JIYYEHHS U MOJIsl B IPUPOJIE, TEXHUKE U )KM3HU YEIIOBEKa

O6mas ¢pu3nyeckas XxapakKTepUCTHKA HOHU3UPYIOIIUX U HEMOHU3UPYIOUINX U3Ty4eHUH.

95. UznydeHns Kak WHCTPYMEHT MCCIECJOBAaHUN CTPYKTYpPhl M CBOMCTB MOJEKyl. ['amma- u
PEHTICHOBCKHME JIy4d. PEHTTeHOCTPYKTpHBIH  aHalW3, Jy4deBas  YJIbTPAMHUKPOMETPHS,
paaualuoOHHO-XUMHUYECKHUE METOIBL. Y IbTPapUOIETOBOE H BUAUMOE H3ITYICHHUS.

96. Cnektpockormuss B Y® u Buaumoil obnactu. JlazepHas CHEKTPOCKOMUS, UCCIIEIOBAHUS
AJIEKTPOHHO-BPAIIATEIIBHBIX CIIEKTPOB, (POTOXUMUYECKHAE METOBI UCCIIEAOBAHUSI.

97. UndpakpacHoe u3nyuenue, nHPppakpacHas crekrpockonus. Pagunouactorer: CBY, YBY, BU
HY. MukpoBonHoBas crnekTpockonus, crnekrpockonuss OIIP, SAMP, nusnexrpuyeckas
CHEKTPOCKOIHUS, METOAbI AIIEKTPOIPOBOIHOCTH.

98. Ucnosb30BaHME pa3IUyHbIX BUJOB U3TYYEHU B METUIIMHE U CETTCKOM XO35UCTBE.

Crnenuduka nepBUYHBIX ((PU3NIECKUX) MEXaHU3MOB JICUCTBUS PA3IMYHBIX BHUIOB U3JTYYCHUH Ha



Mosiekyibl. [lormomenue u pasmed sHeprun. Koneunsiit Ononorudeckuii 3 ekt npu AeCTBUN
MOHU3UPYIOIIMX U HEHOHU3UPYIOIIUX U3JIy4YCHHI HAa OMOJIOTHYECKUE OOBEKTHI U CUCTEMBI.
buonornueckoe neicTBUE HOHU3UPYIOLIUX U3Ty4YEeHUN

99. IlepBuuHbIe U HayalbHbIE OMOJOTMYECKUE MPOLIECCHI MOIIOIIEHUS SHEPTUN HOHU3UPYIOIIUX
U3IydeHUu. MeXaHu3Mbl IOIIOIIEHHUS PEHTTEHOBCKUX M TaMMa-U3JIydeHUH, HEUTPOHOB,
3apsYKEHHBIX YacTUL. OKCIO3UMLMOHHBIE M IOTJIOLIEHHBIE J03bl U3Iy4YyeHU. EnuHuiis!
AKTUBHOCTM PAJUOHYKJICOTUIOB. EnuHuMIBI 103 HOHU3MpYyHOUMX u3inydeHud. dDakrtop
U3MEHEHHUs J103bl 00Ty4eHUs. 3aBUCUMOCTh OTHOCUTENIbHON OMosoruyeckoit 3¢(eKTUBHOCTH OT
JIMHEWHBIX MOTEPb SHEPTUU U3TYUCHUH.

100. MunuBuayanbHble U cTalMOHApHBIE 103uMeTpbl. lloHaTusa "manbie" u "Oonbuine" 103bI
pamuaryu. CToXacTUYECKHE U CTaTHCTUYECKHE Y(PQPEKTHI.

101. MHakTHBanMs MOJEKYJ B PE3yJbTaTe MPSAMOIO M HENPSIMOIO JNEMCTBHS MOHU3ZHPYIOIIUX
u3nydeHuit. JlozoBele 3aBucuUMOCTU. lIpsimoe neiicTBUe paauanuu Ha (EpMEHTHI, OCNKH,
HYKJICMHOBBIE KHCJIOTHI, JIMIUABIL, yriieBoAbl. IlepBuuHbIEe Mpolecchl, MNPUBOAAIIUE K
VMHAKTUBALlMM MAaKpOMOJIEKYJ IpU MpsIMOM JAeWCTBUM paguanuu. llepBuuHbIE TPOIAYKTHI
panuonu3a W JAajbHelmas cynpba OOJyYeHHBIX MaKpOMOJIEKYJ. PaanodyBCTBUTENBHOCTH
MOJIEKYII.

102. Paguonu3 BoAbl M JUNUAOB. B3aumopeicTBHe pacTBOPEHHBIX MOJIEKYJ C MPOIyKTaMH
pamuonnza pactBoputeneit. Dddext Jeiina. ObpazoBanue BO30YKIECHHBIX MOJICKYJ, HOHOB U
panukanoB. KonnuecTBeHHas XapakTEpUCTHKA HENPSAMOro IECMCTBHS pajualud B PAacTBOpaX.
Ponp MoaudukaTopoB B painoan3e MOJIEKYII.

103. Papnanmonnass OcHoOBbl OMOdU3MKK KieTKU. KoianmuecTBeHHBIE XapaKTEpUCTUKU THOETn
00ny4yeHHBIX KJIETOK. PenpoaykTuBHas u uHTep¢azHas rudenb KiaeTok. Anonrto3. [IpuHuun
NIOTIaIaHUs1, KOHLIETILINS MUIIEHH. DBOIIOLUS 3TUX MOHATUI. CTOXaCTUYECKHE MOJIEIIH.

104. OcHOBBI MUKPOZO3UMETPUU HOHU3UPYIOIUX U3TydeHUui. [lepBuunble (hU3NKO-XUMUYECKHE
IpoLEeCcChl B 00Iy4EeHHOU KIeTKe. AHAIN3 MEXaHU3MOB JIy4€BOTO MOPAXKEHUS KIIETOK.

105. Ponp MonekymnsipHbix MmexaHusmoB penapauuu JIHK u penapannonHbIX (epMEeHTOB B
Jy4EBOM MOPAKEHUU KIIETKH.

106. Ponp moBpexJaeHHs OHOJOTMUYECKHMX MeMOpaH B paJMAllMOHHBIX HAPYIICHUSAX KIETKU.
OxucnuTeNnbHble MPOILECCHl B JIMMMIAX M AHTUOKUCIUTEIbHBIE CHCTEMBI, YYaCTBYIOIIHE B
MEPBUYHBIX OMO(DU3NUECKUX U MOCIEIYIOMINX JIYYEBbIX PEaKIUsiX.

BoccTanoBuTenpHbIE TPOLECCH IPH JTyYEBOM ITOPAKEHUU KIIETKH.

Moudukaryst 1y4eBoro mopaxeHus KIETKH.

107. Pagnanmonnas OcHOBBI OMO(U3HUKHU CIOXKHBIX CHCTeM. BpemeHHbIe U 1030BbIe 3P HEKTHI

paguanuu. CpaBHHUTENbHAs PAaTUOYyBCTBUTEIBHOCTh OHOJIOTHYECKUX OOBEKTOB U CHCTEM.



JlelicTBue Manblx 103 U XpOHHMYECKOro o0iydeHusa. OTHajeHHbIE IMOCIEICTBUS MalblX 103
panuanuu Ha oprau3M. OcOOEHHOCTH JEHCTBUS BHEIIHETO U MHKOPIIOPUPOBAHHOTO, OOLIETO U
JOKaJbHOTO, OCTPOrO M XPOHUYECKOTO, OJHOKPATHOTO ¥ MHOTOKPAaTHOTO OOJIy4YeHUs
OpPraHU3MOB Pa3HBIMU TUIIAMU PaJUALUH.

108. DTambl OTBETHBIX peaKIUMid Ha OCTpoe oOaydeHue: (U3HUYECKUd, OMOoDU3MYECKUU U
obmedbunonornueckuit. CUHIPOMBI OCTPOTO JIYY€BOTO MOPAXKEHHUS: KOCTHO-MO3TOBOM, KUILICYHBIN
u 1nepeOpanbHblii. KpuTHueckue opranbl M CUCTeMbl. KpuTHyeckwe MpoIecchl JTyd4eBOro
nopakeHus. JlyueBoit Tokcumueckuid 3 dext. Poab Onodu3mvyecKkux HCCIeoBaHUN CIIOKHBIX
CHCTEM B aHaJIM3€ [IEPBUYHBIX U MOCIEIYIOLIMX JIy4eBbIX MpoleccoB. [Ipobiema pucka.

109.  @akrtopel, MOIUGUIUPYIONIUE  Jy4eBOC  MMOPAXKCHHE:  PAJAUONPOTEKTOPHI U
pPazInoCEHCUOMIN3AaTOPhI, UX XUMUYECKas IPUPOJIa U OMOJIOTHYECKOe JIEHCTBHE.

OHporeHHslil (oH panuopesucteHTHOCTH. JlydueBble peakiuu U ctpecc. Kucinopoausiii adpdexr u
MEXAHU3MBI €r0 IIPOSBICHUS.

110. OcobeHHOCTH XMMUYECKON 3allUThl OpraHu3Ma OT JEHCTBHUS MaJlbIX 103 U XPOHUYECKOTO
00JTyueHus.

111. Apanrtanus, yYCTOMYMBOCTH W HAJIEKHOCTh OHMOJOTHYECKHX CHCTEM Pa3HOr0 YpPOBHS
OpraHu3ali: KIETOK, OpraHu3MoB, monyimsuuid. Pa3HooOpas3ue OTBETHBIX peakuui
UHAMBUAYYMOB B KJIETOYHBIX aHCaMOJsIX W monynsuusx. /luHamuka sHepro-macco oOMeHa.
[Iporno3upoBaHue TMHAMUKN YHCIEHHOCTHU MOMYJISLINN.

112. Knaccudukamus Bosneiicteuil. Cnalble (¢poHoBble) Bo3neiictBusa. Kocmuueckue u
nepuouyeckue Bo3aencTBusl. EcTrecTBeHHBIN paananoHHbIi ()OH U YpOBEHb pajioHa B cpejie.
[TpoGiiemMa 030HOBOIA IBIPHI.

113. DM-u3nyueHuss KOCMMUECKUX W 3€MHBIX HUCTOYHUKOB. MarnutHbie mosist CoJiHIla, 3BE3,
rajakTuk U JIpyrux o0bekToB Bceenennoil. [uknpl ConHeyHON aKTHBHOCTH, MX BIUSHHE Ha
3emio. Cet u Onoput™bl. bruonornyeckue yachl.

114. [lelictBue onrthyeckoro wusnydeHus. PortocuHTe3 B Mope. IIpuumMHBI ITMMUTHPOBAHUSA
nepBuuHOil mnponykuuu. @doTtoumHruOupoBanue u ¢oroaecTpykuus. DoToperynsuus pocrta
pacteHusa. OnNTHYECKHE CBOMCTBA JINCTHEB BHICIINX PACTEHMH U CIIEKTPAIbHBIE METO/BI OLEHKU
(YHKIMOHAIBHOTO COCTOSHUS (POTOCHHTETHUECKOTO arapaTa.

115. HeiictBue Y®-uznyuenus. MonekynsipHble MexaHusMmbl Qoronospexaenus JHK mpu
nericteun Y® u3aydeHus 3KOJOTrHYecKoro nauamna3zona. Knerounsle cuctemsl penapannn JJHK.
116. dotonoBpexaeHne 1 (HoTopeakTuBaIUs MUKpoOprann3MoB. KomOuHupoBaHHOE JieiicTBHe
M3IIy4EHUS DPAa3HBIX JJIUH BOJH Ha KJIETKy. DepMeHTaTHMBHas peakTHBalMs. MOJIEKYIsIpHbIE
MEXaHU3MBbI JeUCTBUS (POTOIUA3BI.

117. OxucnutenbHbli cTpecc. MONEKYyIIpHbIE MEXaHW3Mbl TMOBPEXKIAIOMIETO JEHCTBUSA



kuciopona. IlyTm cBeTOBOM W TEMHOBOM aKTHUBAIMU MOJIEKYJSIPHOTO Kuciopona. 118.
depMeHTaTUBHBIE ¥ HeEPMEHTATUBHBIC peakiuu. Poiab CBOOOIHO-paMKAIBHBIX pEaKIud U
CUHTJIETHOTO KHCJIOpoAa. MeTonbl M3ydeHHUsl OKUCIUTENBHBIX JECTPYKTUBHBIX IPOIIECCOB B
Oouonormueckux  cucremax. [lpupoanbie  doToceHcHOUIU3aTOPhl  (HOTOAECTPYKTUBHBIX
npoueccos. [ToBpexaeHuss pacTeHU Mpu IEHCTBUM repOUIUIOB, 3arps3HUTeNel atMochepsl,
TOKCHYECKUX BEIIECTB, 3aboneBaHmsX. DaromuTo3 M CBEPXUYBCTBUTEIHLHOCTH B CBS3H C
UMMYHHTETOM JKUBOTHBIX M PACTHTEIBHBIX OpraHu3moB. CTapeHHWe pacTeHUU, TPOIAYKTHI
Jerpajialiiy JUMHUI0B U TUTMEHTOB.

118. MonekynsapHble MEXaHU3MbI aIaNTAllMU JKUBBIX OPraHU3MOB K SKCTPEMAaJIbHBIM (pakTopam
BHEITHEW cpeapl (TemrepaTypaMm, OCBEIICHUIO, 3aCOJICHHUIO, JIEHCTBHUIO KCEHOOHMOTHUKOB,
TUTIOKCHH U THIICPOKCHH).

119. W3yyeHuwe CHEKTPOB W KHHETKH HMHAYKIUHU (IyopecueHIuu (HOTOCHHTEZUPYIOLINX
OpTaHU3MOB.

120. 3amennenHas QryopecIeHITUS 3€ICHBIX PACTCHUH.

121. ®otouHgynupoBaHHbIE W3MEHEHHMs pH W  pelokc-OTeHIHMAla B CYCIICH3HH
dboTocuHTE3UPYIOIINX 0OBEKTOB.

122. U3yueHwue 31EKTPUUECKUX CBOWCTB OMCIOMHBIX JTUMHUIHBIX MEMOpaH.

123. TloTeHmmas MOKOS ¥ IOTEHITUAT JIEHCTBUS OJJUHOYHON KIICTKH.

124. HccnenoBaHue MACCUBHBIX YJICKTPUUYECKUX CBOKWCTB MBIIICYHON TKaHHU.

125.  XeMumaroMUHECIEHIINS TKaHEeW pacTeHUil U (harolUTUPYIOUINX KIETOK JKUBOTHBIX.

126. Meroa AJIeKTPOHHOTO TapaMarHUTHOTO pe3oHanca (D11P).

127. ®dayopoMeTpHUYECKH METOJ] M3MEPEHHS BHYTPHKIIETOYHOTO pH.

128. MaremaTrdeckoe MOJICITHPOBAHUE TUHAMUKHA MAaKPOMOJICKYJI.

129. MUccnenoBanue cocTOssHUA (OTOCHHTETHUECKOTO ammapaTa pacTeHHid METOJ0M

UMITYJIbCHON (hTyOpecleHIIUH.



