MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS POCCHI-
CKOH ®EJEPAIIUN

(I)ez[epa.ﬂbﬂoe rocyiapcrB€eHHO€ 610[1)KeTHoe Oﬁpa?.OBaTeJILHOEE YUpeEKACHUE
BBICIIICI'O Oﬁpa30BaHl/IH

«Kabapauno-bankapckuil rocy1apcTBeHHbIN YHUBEPCUTET
um. X.M. bepoexosa» (KBI'Y)

NucTuTyT XMMUM ¥ OM0J10TUH

Kadenpa 6uosiorum, reo3xoJ10rnu 1 MOJIeKyJISIPHO-TeHETUYECKUX OCHOB JKH-
BBIX CHCTEM

COI'JTIACOBAHO YTBEPXJIAIO
PykoBoauTesb 00pa3oBaTebHOM JAMpeKTop HHCTUTYTA
NPOrpamMMbl A.XO. ITapuros A.M. XapaeB
« » 20 T. « » 20 T.

PABOYASA ITPOI'PAMMA JTUCHHUIIJINHBI
b1.5.18.04 «bnopusuka»

HanpaBnenune noaroToBku
06.03.01.buonorus

(KOI[ 1 HaMMCEHOBAHUE HaIlpaBJICHUS HOI[]'OTOBKI/I)

[Tpoduns moaAroToBKH

«buoskoaorus»
(HanMeHoBaHME TPOUIIS TIOATOTOBKN)

KBanuduxarus (creneHs) BHITYCKHUKA
bakanasp

dopma 00yueHust
OuHo-3a04Has

Hanpunk 2020



Pabouas nporpamma aucuurinHbl «brodusnkay
/coct. lllaoB M.T. — Hanpuuk: KbI'Y, 2020. - 13 c.

Pabouas mporpamma mpenHasHaueHa Uil IpenofaBaHus TUCHUILUIMHBI 0a30BOW 4acTU
CTYJEHTaM OYHO-32049HOU (hopMbI 00ydeHus 1o HampasieHuto moArotroBku 06.03.01 buomnorus,
7 cemectpa, 4 Kypca.

Pabouas mporpamma cocrtaieHa ¢ yuerom deaepalibHOTO rocyJapCTBEHHOIO 00pa3o-
BaTEJILHOTO CTAaHJApTa BBICHIETO 00pa3oBaHus Mo HamparieHuto moarotoBku 06.03.01 buoo-
T'Hsl, yTBEPXKACHHOTO MpHUKa3oM MuHUCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanun
«07» aBrycta 2014 1. Ne 944,

CocTaBuTenb M.T.lllaos

(roxamuce)




Conepxanue

Lenb 1 3a1a41 OCBOEHMSI TUCLUIUIMHBI (MOIYJIS) 4
Mecro nucuumumnbl (Moayiis) B ctpykrype OOIT BO 4
TpeOGoBaHust K pe3yJbTaTaM OCBOSHUS JTUCHUTIIMHBI (MOIYJIS 4
CopneprkaHue U CTPYKTypa AUCLUILIUHBI (MOLYJIs) 5
4.1 | Jlexuuu 5
4.2 | IIpakTrueckue 3aHATHS (CEMUHAPHI) 5
4.3 | JlabopaTtopHbie pabOTHI IO TUCIUILINHE 8
4.4 | CamocTosATeNbHOE H3Y4YEHHUE Pa3/esOB JUCLUIUIUHBI 8
4.5 | KypcoBoii mpoekT 9
O1neHOYHBIE MaTEPHAIIBI AJISl TEKYIIETO U PyOeKHOTO KOHTPOJIS 9
yCIIEBaEMOCTH U IPOMEKYTOUHON aTTeCTalluu
Meroanueckue MaTepuasl, ONPeaEIIONE NPOLEAYpPhl OLICHUBAHUS 11
3HaHU, yMEHUI, HaBBIKOB U (MJIM) OMBITA J1€ATEbHOCTH:
Y4eOHo-MeToAnYeCKOe 00ecTieueHIE TUCITUTUTMHBI (MOTYIIS) 11
7.1 | OcHoBHas nUTEparypa 11
7.2 | JlononHUTENbHAS IUTEpaTypa 11
7.3 | [lepuoanyeckue n3nanus 11
7.4 | UnTepHeT-pecypchbl 11
7.5 | Metoaudeckue yka3aHusl 110 IPOBEACHHUIO PA3IUYHbBIX YUEOHBIX 3a- 11
HATHUH,
K KYpCOBOHM paboTe U IPYTrUM BUAAM CaMOCTOSITEIbHON pabOThI
MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUINHBI (MOJTYIIS) 12
Jluct uameHeHuit (JlonosHeHut) B paboueil mporpaMme TUCIHUITITHHBI 13

(Momyst




1. llestn m 3a7a4n 0CBOEHMSI TUCHUILIMHBI

Ienan ocBoeHUs TUCHUILIMHBI (MOYJIs): OCBOUTH OCHOBHBIE TEOPETUUYECKUE MTOJIOKEHHUS
9TON MEXIUCHUIIMHAPHON HAYKU U OBJIQJIETh apCEHAIIOM COBPEMEHHBIX OMO(U3NYECKUX METO-
JIOB aHAJIN3a, a TAK)KE€ BO3MOXKHOCTH MCIIOJIb30BAHMSI €€ JOCTUIKEHUM U METOJIOB B IIPAKTUKE.

Sagaun:

- packpbITh (yHIAMEHTAJIbHbIE BOIPOCHI U MPAKTUYECKHE ACHEKThl OMO(MU3UKU CIOXK-
HBIX cucTeM (OMOTepMOAMHAMUKH, OMOIOTHYECKOW Teopuu MHPOPMALUU, KHHETUKA OMOJIOTH-
YECKHX MPOLECCOB); U3YUYUTh (PYHIaMEHTAIbHbIE BOIIPOCH U IPAKTUYECKHUE ACIIEKThl OHOpU3U-
KU KJIETKH (OMO03JIEKTPOreHe3, OMOAIEKTPOXUMHUS, SKOJIOTHYEeCcKas OMO(pU3NKa KISTKH).

- c(hopMHUpOBaTh METOJOJOIMYECKHUE OCHOBBI OMO(HU3MUYECKOrO MBIIUIEHHS, OOy4YUTh
YMEHUIO IPOBOJIUTH aHATH3 MOJEIBHBIX CUTYalluil, KOHKPETHBIX MEXaHU3MOB BO3HUKHOBEHUS U
Pa3BUTHSL IATOJIOIMYECKHUX TPOLIECCOB;

- OCBOUTH METOJMKH OLIEHKU (PYHKIIMOHAIBHOTO COCTOSHHS CUCTEM W OpraHU3Ma 4elo-
BEKa B 1I€JIOM, IIUPOKO UCIOIb3YEMBIX B MEJUIIMHCKOM MTPaKTHKE.

2. Mecto nucuumiunsl B ctpykrype OIIOII BO

JlucuumniuHa OTHOCUTCS K CHEIUAIBHBIM JUCIHUILTHHAM 0a30BOM 4yacTH MpodecCHOHab-
Horo 1ukia — b1.5.18.04 [IpodeccnoHaibHBIN 1TUKIL.

Ha u3yuenne xypca orBoautcs 144 gaca (3 3.e.) U3 HuUX, J1abopatopHbix — 14, camocTosi-
TenbHas padbota cryaenta — 130 yacoB, 3aKaHYMBACTCSI 3a4E€TOM.

OCHOBHBIE 3HaHUA, HCO6XOI[I/IMLIC AJIL U3YUCHUS OTUCHUILIAHBI: (1)1/131/11(&, XHUMUs, aHATO-
MU YCIO0BCKA, TNCTOJIOTHA, HUTOJIOT U, 3M6pI/IOJIOFI/I$I, 6I/IOXI/IMI/I$I, CI)I/I3I/IOJIOFI/I$[ YCJIO0BCKaA.

3. TpeboBaHus K pe3yJibTATAM OCBOEHHS COAEPKAHUA THCHMIIUHBI

[Iporecc n3yueHus TUCHUTUIMHBI HAMIpaBjieH Ha (POPMUPOBAHHUE JIEMEHTOB CJIEIYIONIUX
komreteHiuit B coorseTcTBUU ¢ ®I'OC BO u OIIOII BO no manHOMY HarnpaBieHHUIO TTOATOTOB-
KU (CHEeIHaTbHOCTH):

B) oomenpodeccuonaabubix (OIIK): OIIK-5

B pe3ynbrate 0cBOCHUS AUCHUTUIHHBI O0yYaIOIIHICS TOKEH:

3HaTth:

-OCHOBHBIE (PU3MUYECKHUE SIBJICHMUS;

- (hyHIaMeHTaNbHbIE TOHATHSA, 3aKOHBI M TEOPUHU KJIACCUYECKOM U Ononornyeckou ¢pu-
3HKH;

- COBPEMEHHYIO HAYYHYIO almaparypy.

Ymernb:

- UCMOJB30BaTh MAaTEMATUYECKUE METOJBI U BBIACIATH KOHKPETHOE (U3NYECKOe COMep-
JKaHWe B MPUKIIATHBIX 3a/1auax Oyayiien JesTebHOCTH;

-OCBaMBaTh CaMOCTOSITEILHO HOBBIE pa3lienbl (yHIaMEHTAIbHBIX HAyK, UCIONb3Ys J0-
CTUTHYTBIN YPOBEHb 3HAHUM.

- Opranu3oBaTh OMOMU3NUECKUN IKCIIEPUMEHT;

- aHAJIM3UPOBATH TIOJTYUYCHHBIN PE3YJIbTAT U HA €r0 OCHOBE MPOTHO3UPOBATh COCTOSTHUE.

Baaners:

- HaBBIKAMU TIPOBEJICHHS YKCIIEPUMEHTOB Ha KUBOTHBIX;

- 00pabOTKH U aHAIH3a MOJTYYCHHBIX PE3yIbTaTOB OMBITOB;

- (u3myeckuMHu  criocobaMu  BO3ACHCTBHUS Ha  OHOJIOTHYECKHE OOBEKTHI, (PU3HKO-
XUMHUYECKHUMH METOJIaMHU aHaIIH3a.



4. Conep:xanue ¥ CTPYKTYpa JMCHHUIIIMHBI (MOXYJIsST)

Conep:xxaHue TUCHUILTAHBI

Ne Coneprxanue pasjaena ®dopma
pa3 | Hanmenosa- TEKy1le-
Je- | HHUe pazjena ro KOH-
na TpoJIs
1 2 3 4

1 [Tpo6membr Hcropuueckuii acriekt omnodusuku. OnpeneneHue omodu- | PK
O6uopu3uKy. 3UKM KaK Hay4yHOW AMCLUMILIMHBL. METOoA0JI0rn4ecKkoe 3Ha-
Beenenue yeHue Onopu3nku. 3HaueHHUe AJIs IPAKTUKU.

2 [Ipumenenue | IloHsTHE TEpMOAMHAMUYECKUX CUCTEM, UX (GyHKUMH U 3a- | PK
3aKOHOB Tep- | KoHOB. ITpunuun Kapno (Moker nm xuBas cucrema pado-
MOJIMHAMMKH | TaTh Kak TeryioBas MainHa?). Oynkuus cocrosaus. Teopus
B OHMoorun Mutuenna. Teopust Durenbrapara. [IpyuHuun skBUBaJIEHT-

HOCTH TEIUIOTHl U paboTel (P. Maiiep). /[lunamMuka >HEprumu.
[Ipsmas u HenpsiMas kanopumetpus. Pabotel OTyotepa,
JlaBya3be. BTopoii 3akOH TepMOJIUHAMHUKHM — 3aKOH 00 3H-
Tponuu. DHTponusa no bonsumany. ['padux baiiepa. Muk-
poTepmMornapHeiii MmeTo1. Onpesenenre CBOOOIHOM YHEPTUr
(morennman I'm66ca). Meron Jlexkanmpa. DKOJIOTHUECKHUI
KpHU3HC C TOYKH 3pEHUs TepMOJAUHAMUKH. BbiBoa hopMyIibl
HepHcra.

3 Xusoii opra- | YpaBHenue u teopema Ilpuroxuna. Pabotel IIpuroxuna, | PK
HHU3M — I'mancnopda. OCHOBBI CUHEPTETUKUA. XHWMHUYECKHH MOTEH-
HEpaBHOBEC- | IMaJ, CTEXMOMETPUYECKUH KOAPPHUIMEHT, Ko3hdUIueHT
Hasl CTaluo- CPOJCTBA, CKOPOCTh MPOU3BOJACTBA IHTPONUU. TepMoauHa-

HapHasl CH- MHUYECKOE ONMCAHHUE YCIOBUH conmpsbkeHus. TepMoanHaMu-

cTema YeCKUe MPU3HAKKU SKOJIOIMUEcKoro Kpusuca. dusnonoruue-
ckue (yHKIMM OOOOIIEHHON MPOTOMIa3MaTUYeCKOH MeM-
Opanbl. deHomeHosnornvyeckne kodpdummenTsl OH3arepa.
JuccunatuBHble (QYHKIIMH.

4 Kuneruka Kunernka — nHayka o ckopoctsax. KauectBenHas teopus | PK
Ouosiornye- muddepeHManbHbIX ypaBHeHUU. ['paduk Bonbrepa - Jlot-
ckux nmpouec- | ku. Teopus UYerBepsikoBa. IlocTpoeHne maTeMaTHYeCKHX
coB (KBIT) Mojienelt peakiuii 1 mopsaaka. Beenenue 6e3pasmepHbIX Be-

nu4MH. Mojenu npoaykra, cyocTpaTa, CKOPOCTH Ipoliecca.
[Tpyamun XwunmensByna. OnpeneneHue SHEPrUM aKkTUBA-
uuu cepaua aarymku. CBsa3b MEXIy TEPMOJIUHAMUYECKUMU
Y KHHETUYECKHMHU ITapaMeTpaMH.

5 OcHoBbl 610- | Teopust nnpopmanuu — HayKa 0 KOHCTpYKIMH. Metox nso- | PK

JIOTHYECKOU
uHpopmanuu

W4HOTrO BbIOOpa. YpaBHenue Xaptiu - lllenHona. M30bI-
TOYHOCTh UH(popManuu. CxxkaTocTh HH(POPMALIUU. DHTPONUS
uHbopMalMM M M30BITOYHOCTh IOKa3aTeldH aJanTalluy,
ctpecca. Cemantuueckas teopus uHbopmaryu. CTaTUCTH-
yeckas Teopus MH(OpMaruu. 3HaueHUue TEOopHH HMH(OpMa-
MU B OMOJIOTHH.




6 [Tpobnembl
OMO3JIEKTPO-
reHesa

Copnepxanue Teopuil IEKTPOMOTOPHBIX MoJiekyln, auddy- | PK
3UM YIJIEKUCIOThI, MeMOpaHHOW Teopun. Kpusuc membpan-
Hou Teopuu. Ilpupona 3JIEKTPUYECKOM acCUMETPUU Ha
MeMOpaHax. [Ipo6seMbl 35ekTpooroorun. MoeKyIspHbIe
JOBYIIKM.  Y4yacTHE  KWUCIopoJa B MEMOpaHHO-
ANEKTpUYECKUX Mpoleccax. ['eHepaTopoM MOTEHLIMAA 1MO-
KOSl SIBJIETCSA Kalnud. BbIUMCIEHHE 3JIEKTPOXUMUYECKOTO
MOTEHIIMaja OCHOBHBIX MOTEHIMAIO00Pa3yIOIIUX 3JIEMEH-
TOB. DJIEKTPOXUMHUYECKUN MOTEHI[MAT MEMOpaHbl U MIPUPO-
Jla TOTEHIIMaja MOKOos. 3aKOH BCE WJIM HUYero. MexaHu3mbl
MPOHULIAEMOCTH, AKTUBHBIA M IACCUBHBIM TPAHCIIOPT.
Hudbdysus. 3axkon duka. Teopust Manor u OONBIIONH Kapy-
cemu. JlpobHas muddepennmanpaas moasporpadus. 3aKoH
Kropu. YpaBuenne nons I'onbamana. TpurrepHoe ycTpoi-
creo (III1, IT, Bomna BO3OyxkaeHus). JByxdasnas smek-
TpUueckas BOJIHA BO30yxkaeHusa. Teopuss MajibiX TOKOB.
CanproTopHast Teopus. MynbtuBuOpaTop. CTUMYIATODP.
Karonubeii nosropurens. Teopus MBIIIEYHOTO COKPAILCHUS
(TEOpHs CKOJILKEHUS).

7 DnekTponpo-
BOJTHOCTD
KJIETOK U TKa-
HEel

Krnaccuueckue metoasl onpeaeneHus 3eKkTporpoBognoctu. | PK
Metox MakcBemia. Knaccugukanusi mpoBOIHUKOB. EM-
KocTh MeMOpanbl. [lonspuszanvioHHass U cTaTUYecKas eM-
kocTh. I'papuk ®@ununcona. [lonstue RC- nenu (uHrerpu-
pytomas, auddepenuupyromas). TexHudeckuii 1 OUoIoTH-
yeckuid umnenanc. Umnenanc B Heripodusuonoruu. Koag-
¢unment Tapycosa.

8 DNEeKTPOKHU-
HETHYECKHE
MTOTEHIIHAIIBI
KJICTOK U TKa-
HEU

CucremaTnka 3J€KTPOKMHETHYECKUX NoTeHIuanoB (anek- | PK
Tpodopes, IMEKTPOOCMOC, OTEHIIUAT TeUEHHs], CeTUMEHTa-
MM, a3era - noteHmuan). 3akoHbl CTokca, Apxumena.
®opmyna Jla-Ilnaca. Meron Koinsa. KonrakTHOE TOpMOXKe-
Hue. JIBoitHo# cioii ['enbmrosblia.

B rpade 4 npuBoasTCs IIIaHUPyEeMbie (OPMBI TEKYIIEr0 KOHTPOJIA: 3alluTa jJaboparopHoii padotsl (JIP),
BhInosHeHHe KypcoBoro npoekrta (KII), kypcooit padotsl (KP), pacuerno-rpaguyeckoro 3ananus (PI'3), nomar-
Hero 3ananus (/13) nanucanue pedeparta (P), acce (3), xomnoksuyMm (K), pydexnsiit koutpons (PK), TectupoBanue

(T)u T.11.
CTpyKTypa AUCHUNIHHBI
OO61mast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBIsIeT 3 3a4eTHhIX equHuIl (144 gacoB)
Bun pabotbt TpymoemkocTb,
4acoB
Bcero

OO0uasi Tpy10eMKOCTh (B 32a4€THBIX eAMHHIIAX) 3
AynuTopHas padora: 144
Jexyuu (J1)
Ipaxmuyeckue 3ansamus (113) 14
Jlabopamopuwsie pabomut (JIP)
CamocrosiTesibHasi padoTa: 130
Kypcosoii npoekr (KII), kypcoBas pabdora (KP)?

! Ha xypcoBoii TpoekT (paboTy) BBIIENSETCA HE MEHEE OJTHOM 3aUETHOMN €MHUIBI TPY10eMKOCTH (36 4acoB)

6




Bun paGotst TpynoeMKocCTb,
4acoB
Bcero
PacuetHo-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CamMocTosATEIbHOE U3YUYEHUE PA3/IEIIOB
Konrtponsnas padora (K)?
CamononroroBka (mpopaboTka U MOBTOPEHHE JIEKIIMOHHOTO MaTepuaia u
MatepHalia yaeOHHKOB U y4eOHBIX MOCOOMH, ITOATOTOBKA K JIabopaTop-
HBIM U TPAKTUYECKUM 3aHATHUSM, KOJUIOKBHYMaM, pyOeXHOMY KOHTPO-
JI0 U T.J1.),
[ToaroroBka u caava sK3aMeHas
Bua uToroBoro KOHTpoJIs (3a4ert, IK3aMeH) 3a4er
4.1 Jlekuuu He NpeAyCMOTPEHbI
4.2 IlpakTuyeckue 3aHATHA (CEMUHAPBI) *
Ne Ne Komn-Bo
JIP | paznena HaumenoBanue nabopatopHbIx padoT 4acoB
1 2 3 4
1 2 [Ipo6nembr Onodusuku. Benenue 2
2 2 [IpumeHeHne 3aKOHOB TEPMOJIUHAMUKH B OMOJIOTHH. 2
3 4 JKuBo#i OpraHn3M — HEpaBHOBECHAsI CTALIMOHAPHAsL CHCTEMA 2
4 5 Kuneruka 6uonorundeckux mnporeccon (KBII) 2
5 5 OcHOBBI OHOOrHYecKoit HHPOpPMALUU 2
6 6 [IpoGnembr OHoOdIEKTpOTreHe3a 2
7 6 DIIEKTPONPOBOHOCTD KJICTOK U TKaHEH o)
Bcero 14
TemaTnuyeckuil NVIaH NPAKTHYECKUX 3aHATHH 10 Kypcy «buopusznka»
Ne
n/ | Tema Jluteparypa O6opynoBaHue
|
1. [Tpobnembr OMopU3HKH. 1. Pybun Ab. buodusuxka. — M.: | Metonuueckue Mmarepu-
Beenenue Kuwxkaenii nom, 2004. - T1, 2. ajbl, TPOEKTOp, HHTEp-
2. Jlmeennes H.M. Kypc ¢usuku. Ku 2. | aktuBHast 1ocka, ama-
— M.: Beicmas mkosna, 1978. (UITBMBL
2. HpI/IMeHeHI/Ie 3aKOHOB 3. Pemmszos A.H. MeauiHCcKas ouo- Mertoandeckne Marepu-
TEPMOLMHAMUKA B GHOJIO- noruuckas Qusuka. — M.: Beiclnas KO- | anbl, MPOEKTOp, WHTEP-
13,1996 aKTHBHAs JOCKa, Jua-
rn 4. AnroHoB B.®. u ap. buodusuka. — | punsmel
3. KuBoit OpTraHu3M — | M. Baanoc, 2000. Meronuueckue Mmarepu-
HEpPaBHOBECHas  CTALHO- 5. Camoiinos B.O. Menununckas ¢u- | albl, MPOEKTOP, HHTEp-
HADHAS CHCTEMA 3uka. — C-11.: Crerymut, 2004. aKTUBHAs [JOCKa, JAHa-
p GUITBMBI
4. | Kuneruka OHOJIOTHYECKUX l. Pybun A.b. buojusuka. — M.
Kuwxkaenii nom, 2004, - T1, 2.

2 Tonbko 18 3a04HON (GOPMBI 00ydeHHUS
3 IIpu HANMYMHK SK3aMeHa 110 JUCIHILIHHE




npoueccos (KBII) 2. Jlusenues H.M. Kypc dusuku. Ku 2.

— M.: Beicmras mkoga, 1978.

3. Pemmsor A.H. Meaurunckas 6uo-
norndeckas ¢usmka. — M.: Brlcmast mko-
11a,1996

4. AwntoHOB B.®. u ap. buodusuka. —
M. Bnagoc, 2000.

5. CawmotinoB B.O. Menumunckas ¢u-
3uka. — C-II.: Crerymut, 2004.

OCHOBBI OHOJIOTMYECKOI 1. Pyoun A.b. bumodmsmkxa. — M.: | Meroandueckue Martepu-
I/IH(l)OpMaHI/II/I Kumwxkaenii nom, 2004. - T1, 2. anbl, IPOEKTOp, HHTEP-
2. Jlueennes H.M. Kypc ¢usuknu. Ku 2. | aktuBHast [mocka, ama-
5. — M.: Beicmas mkosna, 1978. (UIBEMBI
3. PemmsoB A.H. Menuimnckas Ouo-
nornyeckass ¢usuka. — M.: Bwicimas miko-
1a,1996

6. | [Ipobnembr OuodIEKTpOTE- M. Brazoc, 2000.
HE3a

4. AwntoHoB B.®. u ap. buodusuka. —

5. CamoiinoB B.O. Meauuunckas ¢u-

7. | DIeKTpornpoBOJHOCTh suka. — C-I1.: Crerytut, 2004.
KJIETOK Y TKaHEH 6. Xomxkxun A. HepBHbIH UMITyIbC. —

M.: Mup, 1965.

4.3 JIabopaTopHble 3aHATHS He PEAYCMOTPEHbI
4.4 CamocmoamenvHoe uzyuenue pazoenoe OUCUUNIUHbL

No
paznerna

BOHpOCLI, BBIHOCHUMBIC HAa CAMOCTOATCIIbHOC U3YUCHUC

Komn-Bo
4acoB

1

2

Ctpykrypa ¥ (QYHKIHOHUPOBAaHHE OWOJIOTMYECKHX MEMOpaH: yIib-
TPAaCTPYKTypa KIETKHM M KIETOYHbIX MeMOpaH. OCHOBHbIE (DYHKIMH
KJIETOYHBIX MeMOpaH. TpaHCIOPT BellecTB uepe3 OHOJIOrHYecKHe
MeMOpaHbl. MeMOpaHa Kak yHUBEpCalIbHbIII KOMIIOHEHT OHOJOrHye-
CKHMX cHCTeM. Pa3BuTue npencTaBieHUN O CTPYKTYpPHOM OpraHHU3aluu
MeMOpaH. XapakTepucTuka MeMOpaHHbBIX JIMIIUJ0B U O0eIkoB. Moienb-
Hble MeMOpaHHbIE CHCTEMbI: OUCIIOWHbIE MEMOpaHbl, MPOTEOIUIIOCO-
Mbl. benok nmunuaHele B3anMoaencTBrs. Boa kak OCHOBHOW KOMIIO-
HEHT OnoMeMOpaHBbl.

20

MonekymsipHas Ouodusuka: MakpoMmosieKkysia Kak OCHOBAa OpraHu3a-
MU OUOCTPYKTYp. YCIOBUSA CTaOUIBHOCTU KOHPUIypaluu MakpoMo-
nexyi. BzaumonelictBue MakpoMosieky ¢ pactBoputeneM. CocTosiHue
BOJBI U TUAPO(DOOHBIE B3aUMOEHCTBUS B OnoCcTpykTypax. OcoOeHHO-
CTH IPOCTPAHCTBEHHOW OpraHU3aluy OEIKOB U HYKJIEMHOBBIX KHCIOT.
Monenun ¢pubpumiapHbeix 6enkoB. MeToapl u3yueHus: KoH(popMalnoH-
HOW TOJBIKHOCTH OHOnoauMepoB. Bo30yKIeHHblE COCTOSHUS H
TpanchopmaIus dHEprud B OMOCTpYyKTypax. Mojaenu mepeHoca JIeK-
TpoHa B 6MocTpykTypax. COBpeMEHHBIE MPEICTABICHUS O MEXaHU3MaxX
(hepMEeHTaTUBHOI'O KaTaau3a.

20

MarteMaTuueckoe MOACIINPOBAHUC B 6HO(1)I/I3I/IKC

20

Metoabl 06paboTKH MEIMKO-0HOIOTnYecKOi HH(pOopMaIiu

20

Mertons! aHam3a OMOJIOTMYECKUX BEIIECTB

25




7 DJIEKTPOKUHETUYECKUE TTOTEHIIMAIBI KJIETOK U TKaHEH 25

Bcero 130

4.5 KypcoBoii npoekT (KypcoBasi padoTa) He peyCMOTPEHbI

5.0ueHouHbIe CpeaCcTBA JIJIfl TEKYILIEro U py0esKHOro KOHTPOJIsl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

IPUMEPHBIN TIEPEYEHB BOITPOCOB K 3AUYETY

1. Kto ycranosui cootnomenue 2> Q/2 A = const?

2. KoTopslil U3 TepMOIMHAMHYECKUX OTEHIIMATIOB SBISIETCS (PYHKIMEH COCTOSHUS?

3. Kakas n3 ¢popmyit 60sbie BeIpakaeT 3aBUCUMOCTb pabOThl OpraHu3Ma OT TePMO-
JUHAMUYECKUX OTEHIUAIOB?

4. Kakoe u3 1os1oxeHnii SHTPOIMH ABJIETCS MOJIENbBIO 1IEJI0MN JKUBON CUCTEMBI?

5. YeM oTi4aeTcs )KUBasi CUCTEMA OT HEXKMBOW C TEPMOJMHAMHUYECKON TOUKH 3pe-
HuA?

6. Kakast u3 opMysn coOTBETCTBYET BHYTPEHHEW SHTPOITUHU OpraHu3ma’?

7. Kakoe u3 cootHomenuii koapdunmrentos OHzarepa 00Jible OTpaXXaeT COCTOSIHUE
YKUBOM CHCTEMBI B TOUKE PAaBHOBECHSI U OJIN3KO K TOUKE paBHOBECHUS?

8. B kakoMm cirydae UMEET MECTO YCIOBHE TEPMOAUHAMUYECKOTO PABHOBECHS MEKIY
JIBYMsi OMOXMMUYECKUMU peakiusimu 1 u 27

9. Y10 Takoe XUMUYECKHH NOTEHIIHAT?

10.  Kak paccuurtath cBOOOIHYIO SHEpruro [ n60ca?

11. Yo sBnsercs npeaMeToM OUO3HEPreTUKH?

12. B uem cytb runote3sl Mutyena - Ckynadyena?

13.  T'aBHBIE pa3HOBUIHOCTHU HEPTUH B KUBOU Npupoae?

14.  Otkyzna B KOHEYHOM UTOTe OepeTcsl BHYTPEHHSISI DHEPTUSI «OKUBBIX» MOJIEKYI?

15.  Kakue OmosHepreTndyeckue npouecchl NpoTUBOpeYaT MPUHIMIIAM TePMOAUHAMU-
Ku'?

16.  KakoBa 07151 pa3IM4YHBIX BUJIOB SHEPTUU B OMOIHEPreTHYECKUX Mpoleccax?

17.  Moryt nu 6uo3HepreTUYecKre NpoLecch NpoTeKaTh 3a cueT AT?

18.  C paboToii Kakoil MaIIMHbBl MOYKHO CPAaBHUTh OpraHu3m?

19.  Kak perynupyercs TEIIONpOayKIUs y TEIIOKPOBHBIX?

20.  Yro saBuseTcs NpeIMETOM KUHETUKU?

21.  Kaxkwue Tunsl peakuuy Haubosee XxapaKTepHbl Ui OMOJIOTHYECKON CUCTEMBI?

22.  Yro Takoe Oe3pazmepHas KHHETUKA?

23. Kaxk cTpoutcs maremarndeckasi MOJIEIb TIporiecca B 6€3pa3MepHOil KWHETHUKE?

24.  Yemy paBHO 0Oe3pa3MepHOE BpeMs T B TOYKE PAaBHOBECHsI MEXIy CyOCTpaToM
IIPOAYKTOM, €CIIU peakuus Tuna S — P?

25.  Yro sBusiercs npeaMeToM OMOPU3NKH CIOXKHBIX cucTeM?

26.  UYro sBIseTCs OCHOBHBIM MHCTPYMEHTOM HCCIIEAOBAaHUS B OMO(MU3UKE CI0XKHBIX
cucrem?

27.  YKaxXuTe OCHOBHBIE MOJIOKEHHS, KOTOPbIE JOMHUHUPYIOT B CIIOKHBIX OHOJOTHYe-
CKHX cHucTeMax?

28.  Kak nyurnie oOBSICHUTh TEOPUIO O BOJIHAX KU3HHU?

29.  Kak paccuuTaTh SHEPrUIO aKTUBALIMKM CUCTEM Y€pe3 KNHETUYECKUE apaMeTphl?

30.  Kro sBisieTcs aBTOPOM CTaTUCTUYECKOW TEOPUU CBSI3U?

31. Yo sBisieTcst pa3MepHOCTHIO HH(DOpMAITUN?

32.  Kakas u3 popmyn 1aeT BO3MOXKHOCTb PaCCUUTATh KOJIMYECTBO HHPOPMALIUU?




33.  Kakue u3 COCTOSHUN SHTPONHUH WH(OPMAIUU CBHIETEIBCTBYIOT O IMOJOKUTEIb-
HBIX CJIBUTax B XKUBOM npupoae?

34.  Kaxue u3aMeHeHHs SHTPONHMH U W30BITOUHOCTH MHPOPMALUU CBUIETEIBLCTBYIOT O
KAauEeCTBEHHBIX C/IBUraX B KHUBOU cucreme?

35.  Kakue cBsa3u mexxay S 1 H MoxHO nmpu3Hath 6oJiee TOUHBIMU?

36.  Kakoe coOTHOIIEHHE HAJIEKHOCTU OOJIbLIE XapaKTEPU3yeT HAJIEHKHOCTh I'0JIOBHO-
ro mosra?

37.  Kakoe ompenenceHue coaep:kanusi nHGopmamnuu O60IbIle COOTBETCTBYET JACHCTBU-
TEJIBbHOCTH?

38.  Kro sBisieTcst aBTOpPOM 3JIEKTPOTeHHOM Teopru TU(PPY3Un YIIEKUCIOTHI?

39. [Tpu kakoMm 3HaueHUHU PNn," BO3HMKAET MOTEHIMAI ACHCTBHSI MEMOpPaHbI?

40.  Ilpm KaKoM COOTHOILUEHUM MEXJy KOHLEHTpalUeil Kajaus BHYTPU U KOHLEHTpA-
1Uel Kajaus CHapy>Ku Ha MeMOpaHe MOXHO 3aperMCTpUpPOBATh MOTEHIMAI TOKOsI?

41. [Ipu kakol KOHIEHTpAIMU KajbllMs B MOpax MEMOpPaHbI MOXKHO 3apEerucTpUpO-
BaTh INOTEHLMAJ IIOKOSI MEMOpaHbI?

42. Kakas u3 Teopwuii 1aeT oObsICHEHUE MEXaHN3MaM BO3SHHKHOBEHHS DHEPTUU B MHU-
TOXOHJPUAX KIIETOK?

43. Kak noreHnuaibl nokos 1 1eHCTBUS 3aBUCAT OT SHEPTUU KIETOK?

44. [Touemy mpu OTCYTCTBHUHU KHMCIOPOAA cpa3y UCUE3aeT NEKTPUUECKasi aKTUBHOCTh
KJIETOK U TKaHEn?

45. YewMm ypaBHenue ['onbamana — X0oPKKMHA oTiIM4aeTcs oT ypaBHeHus: HepHera?

46. Kto sBisieTcst aBTOpOM MOJIMAJIEKTPOIUTHON TEOPUU OMONIOTEHIIMATI0B?

47. Yro Takoe ynenbHas 3JeKTPOIPOBOJHOCTh KJIETOK?

48. B kakux cinyyasx npumensiercst ypaBHeHue Makcpena?

49. K KakoMy KIlacCy HpOBOJHUKOB OTHOCUTCS KJIETKAa C COMpoTHBIeHHEM 107
om/cm?

50. KaKoe BbIpakeHHE OOJIbIlIe ONpeNesieT MPOX0XKICHHE MOCTOSHHOIO TOKa 4Yepe3
OMOJIOTrNYECKil 00bEKT?

51. Uemy paBHa eMKOCTh OMOIOTHYECKON MeMOpaHb1?

52. UYro Takoe 6uMoI0rnyecKuil uMresaHc?

53.  Kakue enuHuIpl paiuoaKTUBHOCTH?

54.  YTo MOXHO OTHECTH K HOHU3UPYIOLIEMY U3IyUEHUIO?

55. B uem cymHoCTh paguonusa Boabl?

56. UTo NpoucXoAUT ¢ aMUHOKHCIOTAMHU, KOT'/1a OHU IIOJIBEPTatoTCs 00JIydeHn0?

57. Yro Takoe ynpTpa3Byk?

58.  KaxoBa MHTEHCHUBHOCTb yJIbTpa3ByKa, HCIOIb3yEMOI0 B OHOJIOTHU?

59.  Kakue uctouHuKH ynbTpa3Byka Bel 3HaeTe?

60. B dewm 3akmrouaercs riiaBHas poiib KUCIOpPOAa B OpraHuzme?

61. UYro sBnsieTcs nmpeamerom Gpotoduonorun?

62. B ueM cocTOMT NMPUHIMIHAIBLHOE OTJIMYKE (HOTOCHHTE3a OT APYruX Ouosoruye-
CKHX IPOIIECCOB?

63. B uem cymnOCTB niporiecca ¢porocunTe3a?

64. B uem cocTosT 0COOEHHOCTH OMO(PU3NIECKUX METOI0B?

65. UYro sBiasieTcst 00beKTOM OHODU3UKHU?

66. UYro Takoe obpaTHas CBS3b?

67. Kakoii Buz cBsizu 6osibliie JOMUHHUPYET B Onocuctemax?

68. Uro perynupyercsi B OMOJIOTHYECKUX CHCTeMaXx?

69.  Uro sBAsSETCA KY3KUM MECTOMY, OTPAaHUYHBAIOIINM PETYIUPOBAHUE?

70.  Kakue M3BECTHBI BEIIECTBA WM MPUCIOCOOJICHUS, UTPAIOIINE YHUBEPCATIHHYIO
posb?
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6.MeTonnueckne MaTepuajbl, ONpejejsilOlie MNPOUeAYyPbl OLEeHMBAHUS 3HAHWIA,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeSATeIbHOCTH:

PesynbTatsl 00y- OcHOBHBIE NIOKA3aTENIN OLICHKH PE3YJIbTaTOB Bun oue-
YEHUS HOYHOTO
(KOMIIETEHITNN ) MaTepuaia
CriocoO6HOCTD Buaners: HaBbIKaMH pabOTHI C XUMHUECKUMH PEaKTHBaMH, | TeKyIIuii
IPUMEHSATh 3HaHUA | OMOJIOrHYECKMMU 00BEKTAMHU, OIPEAESTUTENIMI U METOAAMHU | KOHTPOJIb
IPUHLMIIOB  KJIE- | UCCIIEJJOBAHMUS; IIPEJICTABICHUSIMU O PACIIPOCTPAHEHUHU KM- | yCIIeBae-
TOYHOW OpraHu3a- | BbIX OPraHU3MOB, MX KiacCU(UKaluH, NMPUHLUIAMH Kile- MOCTH
i OM00OBEKTa, | TOUHOW OpraHu3alu OMO0OHEKTOB ITpomexy-
O6uopu3NYEeCKUX U | YMeTh: IIPOBOJUTh U AHAIU3UPOBATH OMOJIOTMYECKUH, XU- | TOYHAA aT-
OMOXMMHYECKHUX MUYECKHI, OMOXMMHUYECKUH U OMOPU3MYECKUI 3KCHEepH- | TecTalus
OCHOB, MeMOpaH- | MEHT, CBS3bIBaTh JaHHbIE, IOJTY4YEHHbIE IIPU HCCIEI0BaHUAX | PyOexxHbIit
HBIX TMPOILECCOB U | 3HATH: OCHOBHBIEC NPUHIIUIIBI OPraHU3alMU JKUBBIX CHUCTEM | KOHTPOJIIb
MOJIEKYJISIPHBIX Ha BCEX YPOBHAX OHMOJOIMYECKOW HMHTErpaly, OCHOBHBIC
MEXAaHU3MOB KU3- | GU3HOIOTHYECKUE U OHMOPU3NYECKHE 3aKOHOMEPHOCTH;
HEZEATEIbHOCTH KJIACChl OPIraHUYECKUX Y HEOPraHMYECKUX COCIUHEHUM
(OIIK - 5)

7. Y4deOHO-MeTOaAMYECKOE O0ecneyeHHe TUCHMILINHBI (MOTYJIs1)
7.1 OcHoBHas1 IUTEpPaTYypa
1. Pyoun A.b. buodusuka. — M.: Kumxkusrii jom, 2004.- T1, 2.
2.JI)xakcon M.b. MoneksipHas u kietodnast onodusuka: YdaeOHnoe mocobdue: nep.c anri. A M.
Kypasnesa, A.Il. CaBuuxkoro. — M.: Mup, 2012. — 551c.
3. Kypasnes A.W. KpanroBas 6nodusmka >KMBOTHBIX U UelloBeKa: YueOHoe nocobdue. — 4-e u3n.,
nepepabd.u gon. — M.: BUHOM, 2011. — 398c.
4. Auronos B.®. Kopxyes A.B. ®uzuka u 6nodusuka: Kypc nexuuit 1i1s cTya.Mea.By30B. —
M.: I'D0TAP-ME/, 2004. — 192c.
7.2 lonoJHUTeILHASA JIUTEPaTypa
1. Bonbkenwreitn M.B. buo¢usuka / M.B. Bonbkenmreitn // M., 1988. — 592c.
2. I'ybanoB H., YTen6eprenoB A. Meauruuckas ouopusuka. — M., 1978.
3. Camoiinos B.O. Menununckas 6nopusuka: — CII6.: Cneumnur, 2004.
4. AatonoB B.®., Yepnbir A.M., [Taceunuk B.U. u np. buoduszuka. — M.: «Bmamocy, 2000.
5. bonapipeB A.A. u coaBT. BBenenue B MemOpanooruto. - M., 1990.- 208 c.
6. Bonpkenmreitn M.B.  buodusuka. — M.: «Haykay. — 1988.
7.3 Ilepuoauyeckue U3IaHus
1. Moxnaasl Poccuiickoit AkagemMun HayK
2. Ussectus PAH. Cepus Ouonoruueckas
3. Bectnux PYJIH.Cepus Meauuuna.
7.4 UntepHeT-pecypcebl
http://www.medliter.com/Biofizika(28)(4).html
http://molbiol.edu.ru
http://ru.wikipedia.org
http://elibrary.ru
7.5 MeToauyeckue yKa3aHus K JJa0OpaTOPHBIM 3aHATHAM

1. aoB M.T., ITmukoBa O.B. PykoBozacTBO 11t Manoro npaktukyma mno ouopusuke.- KbBI'Y,
Hanpuuk, 2004.

2. ITaoB M.T., ITmukoBa O.B. Dnekrpodusnonornyeckue Meronsl B ouodpusuke.- KbI'Y. -
Hanpuuk, 2010.
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http://www.medliter.com/Biofizika(28)(4).html
http://ru.wikipedia.org/

3. [llaoB M.T., [TmukoBa O.B. buoduszuka. Metonnueckue pekomenaanuu.- KbI'Y. - Hanpuuk,
2010.

4. IlaoB M.T., [TmukoBa O.B. buodusuka cnoxueix cucrem. [Ipaktukym.- KBI'Y. - Hanbuuk,
2010.

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUIIINHBI

JleknmonHbIe 3aHATHS TPOBOAITCS B 307 ayIUTOPUU C UHTEPAKTUBHOM JOCKOH, a Ipak-
TUYECKUE 3aHSATHS MPOBOJISATCS B CIICIHATM3UPOBAHHBIX Taboparopusx 322, 309. Ncnons3yrores
npenapaTsl B OCHOBHOM 0a30B0il kadeApbl, KOMIUIEKTyeMbIe ¢ yUETOM Clielu(DUKH TUCIUTLIH-
HBI, TAOJUIIBI, (PUITHMBIL.

[Tpubop st KOMITJIEKCHOTO aHanm3a (u3nosorndyeckux GyHkuuii opranmzma KTJI-2;
peructparop KCII-4; ocummnorpad C1-15; putmoazomerp PBM-01; crumynstop DJIC-1; Oa-
pokamepa ['K-100-1; nmonsiporpadsr Lp-7¢ u PA-3 , xkapauorpad DK-2T-02; unnukarop siek-
Tpudeckux mnoteHiuano VMM-789; ycunutens OuonorennmanoB YBII1-02; mukposnekTpo-
11, Mukpockort, (Gotormnerusmorpad «JIOKC-01 My, mynbcokcumeTp (MOHUTOpP aHECTEe3UO-
Jora-peanumaroiiora, Mukpoiokc) MAPIT 10-01, snexkrpokapamorpad omHO/TpeXKaHAIbHBIN
OKI1T -1/3-07 «Axcuon» ¢ BerxogoM Ha IITDBM.

[IaTukananpHas anekTpodusnonornyeckas ycraHoBka YO®D-IIII-5; yHuBepcanbHbIN
aekTpocTuMyIaTop YOC-1; anekTpoHHbid cueTdnk umnyiabcoB [1I1-15; ocmumorpaduaecknii
nossiporpad OIT-02A; cTepeoTakCUUEeCKH MUKPOMAHHITYIISITOP
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JIUCT UBMEHEHUI (IONNOJIHEHUI)

B pabo4yIo mporpaMmy o AUCHUILTHHE «brodu3nKay 1o HAPaBICHUIO MOATOTOBKH
06.03.01. buomorust O3PO na 2020-2021 yueOHBIN roa

Ne daemenTt (myHkT) PII IlepeyeHb BHOCUMBIX Mpumeuanue
n/n U3MeHEeHUi (10NO0JHeHM i)
OO6cyxeHa U peKOMEHJ0BaHa Ha 3aceaHuH Kadeapsl
IPOTOKOI Ne OT «_ » 20 r.
3aBenyronmii kKageapoit
A 1O. ITapuros

MOJIIKCh, paciripOBKa MOIKCH, JaTa
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