MUHWCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSA POCCUIICKOM ®EE-
PAIIUN
DenepajbHOE TOCYIaPCTBEHHOE OI0IKeTHOE 00pPa30BaTe/IbHOE YUpPeKIeHue
BbicIero oopazoanus «Kabapauno-bajakapckuii rocy1apcTBeHHbIH YHUBEPCUTET
uM. X.M. bepoexoBa» (KBI'Y)

HHCTUTYT XUMHM ¥ OHOJIOTUM

Kadenpa 6uosorum, reo3K0J0rum U MOJIEKYJISPHO-TeHETUYECKNX OCHOB KUBBIX CHCTEM

COI'JTIACOBAHO YTBEPXIAIO
PykoBoauTesb 00pa3oBaTesibHOM JAMpeKTOp HHCTUTYTA
MPOrpamMMbl A.IO. [TaputoB A.M. XapaeB
« » 20 T. « » 20 T.

PABOYAS TPOT'PAMMA JUCHUITJIIMHBI
b1.5.18.04 buoduszuxa»

Hampagiienre moarotoBku
06.03.01.buosnorus

(KO 1 HAMMEHOBAHHUE HAIIPABJICHUS [TOJrOTOBKH )

[Tpoduns moaroTOBKH

«bronorns KieTkny, «bHOIKOIOTH)
(HauMeHOBaHue MPOQUIIS MOATOTOBKH)

KBanuduxarms (cTeneHb) BEITYCKHUKA
bakanasp

dopma o0yueHHs
O4Hasi

Hanpunk 2020



Pabouas nporpamma aucuurinHbl «brodusnkay
/coct. M.T. IllaoB — Hanpuuk: KbI'Y, 2020. - 16 c.

Pabouas mporpamma mpenHazHaueHa Ui MPernoAaBaHUs JUCHUILUIMHBL 0a30BOIl 4acTH
CTyAeHTaM o4yHOU (Gopmbl oOyueHust 1o HampasieHHI0 noArotoBku 06.03.01 buonorus, 7 ce-
MecTpa, 4 Kypca.

Pabouas mporpamma cocrtaieHa ¢ yuerom depepalibHOTO rocyJapCTBEHHOTO 00pa3o-
BaTEJILHOTO CTAaHJApTa BBICHIETO 00pa3oBaHus Mo HamparieHuto moarotoBku 06.03.01 buoo-
T'Hsl, yTBEPXKACHHOTO MPpHUKa3oM MuHUCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit ®exnepannn
«07» aBrycta 2014 1. Ne 944,

CocTaBuTeb M.T. lllaos

(roamucs)

© IllaoB M.T., 2020
© ®I'bOY BO KBI'Y, 2020



Conepxanue

Lenp 1 3a1a4m OCBOCHMSI TUCIIMIUIUHBI (MOJTYJIS) 4
Mecto aucuumiusel (Moayisi) B ctpykrype OOIT BO 4
TpebGoBaHust K pe3yJbTaTaM OCBOSHUS JTUCHHUTIIMHBI (MOIYJIS 4
CopepxaHue U CTPYKTypa AUCLUILIMHBI (MOYJIs) 5
4.1 | Jlexuuu 7
4.2 | IIpakTuyeckue 3aHATUS (CEMUHAPHI) 8
4.3 | JlaboparopHbie paObOTHI 11O TUCIUTUTHHE 8
4.4 | CamocTosATeNbHOE H3YUYEHHUE Pa3/eIOB JUCLUILUIUHBI 9
4.5 | KypcoBoii mpoekT 9
O1eHOUHBbIE MaTepHaJIbl AJIs1 TEKYIIET0 U pyOeKHOTO KOHTPOJIS 10
YCIEBAaEMOCTHU U MPOMEKYTOUHON aTTecTalluu
MeTtoaudeckue MaTepralibl, ONPEAEIISIOINE IPOLEAYPHI OLIEHUBAHUS 14
3HAHWUW, YMEHUH, HABBIKOB U (MJIM) OMBITA AESITEIbHOCTU
Y4eOHo-MeToAnYecKoe 00ecTieueHIE TUCITUTUTMHBI (MOTYIIS) 14
7.1 | OcHOBHas qUTEpaTypa 15
7.2 | lonosnHUTENbHAS TUTEPATypa 15
7.3 | llepuoauyeckue U3 aaHus 15
7.4 | UnTepHeT-pecypchbl 15
7.5 | Metoauyeckue yka3aHusl 10 IPOBEACHHUIO Pa3INYHbIX YU€OHBIX 3a- 15
HATHUH,
K KYpCOBOM paboTe U APYTUM BUAAM CaMOCTOSATEIbHOU padoThl
MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUTUTUHBI (MOJTYJIs) 15
Jluct uameHeHuit (JlonosHeHt) B paboueil mporpamme JUCIUITITHHBI 16

(Momymst




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 €€ JOCTHKEHUHM U METOJIOB B IIPAKTHKE.

Sagaun:

- packpbITh (yHIAMEHTAJIbHbIE BOIPOCHI U MPAKTUYECKHE ACHEKThl OMO(MU3UKU CIOXK-
HBIX cucTeM (OMOTepMOAMHAMUKH, OMOIOTHYECKOW Teopuu MHPOPMALUU, KHHETUKA OMOJIOTH-
YECKHX MPOLECCOB); U3YUYUTh (PYHIaMEHTAJIbHbIE BOIIPOCH U IMPAKTUYECKHUE ACIIEKThl OMOPU3U-
KU KJIETKH (OMO03JIEKTPOreHe3, OMOAIEKTPOXUMUS, SKOIOTHYEeCKast OMO(pU3NKa KICTKH).

- c(hopMHUpOBaTh METOJOJOIMUECKHUE OCHOBBI OMO(U3MUYECKOrO MBIIUIEHHS, OOy4YUTh
YMEHMIO IIPOBOAUTDH aHAIN3 MOJIEIbHBIX CUTYaIil, KOHKPETHBIX MEXAHU3MOB BOZHUKHOBEHHUS U
pa3BUTHSL IATOJIOIMYECKHUX MPOLIECCOB;

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

2. Mecto nucuumiunsl B ctpykrype OIIOII BO

JlucuuminHa OTHOCUTCS K CHEIUATbHBIM JUCIHUILTUHAM 0a30BOM 4yacTH MpodecCHOHab-
goro 1ukia — b1.5.18.04.

Ha usyuenue xypca orBoautcst 108 yacoB (3 3.e.) U3 HUX JEKIMOHHBIX -28, 1abopaTop-
HBIX — 28, caMocTosITeNIbHas paboTa cryfeHTa — 88 yacoB, 3akaHuMBaeTcs 3auetoM. Ha aynu-
TOPHBIE 3aHATHS B MHTEPaKTUBHOM popme oTBoauTCS 20 4acos.

OcHoBHbBIE 3HAaHUS, HEOOXOUMbIE JJI U3YYCHHs TUCHUIUIMHBL: (GU3MKa, XUMUS, aHATO-
MUS 4€TIOBEKA, TUCTOJIOTHS, ITUTOIOTHS, SMOPHUOJIOTHS, OMOXUMUS, (DHU3UOTIOTHUS YeTIOBEKa.

3. TpeboBaHus K pe3yJibTATAM OCBOEHHSI COAEPKAHUA TUCHUIIUHBI

[Iporecc n3yueHrs TUCHUTIIMHBI HAMIpaBieH Ha (OPMUPOBAHUE DJIEMEHTOB CIICTYIOIINX
komreteHnuit B coorBeTcTBUU ¢ ®I'OC BO u OIIOII BO no manHOMY HarnpaBieHHUIO TTOATOTOB-
KU (CHEeIHaTbHOCTH):

B) oomenpodeccuonaabubix (OIIK): OIIK-5

B pe3ynbrate 0cBOSHUS AUCHUTIIMHBI O0yUYaIOITHIICS TOJIKEH:

3HaTth:

-OCHOBHBIE (PU3MUYECKHUE SIBJICHMUS;

- (hyHIaMeHTaNbHBIE TOHATHUS, 3aKOHBI M TEOPUU KJIACCUYECKOW U Ouomorndeckoit ¢pu-
3WKH;

- COBPEMEHHYIO HAYYHYIO almaparypy.

Ymers:

- WCMOJb30BaTh MAaTEMATUYECKUE METOJBI U BBIACIATH KOHKPETHOE (PU3NYECKOe COMAEp-
JKaHWe B MPUKIIATHBIX 3a/1auax Oyayiien JesTebHOCTH;

-0CBaMBaTh CaMOCTOSITENIbHO HOBBIE pa3fenbl (yHIaMEHTAIbHBIX HAyK, UCIONbB3YS JO-
CTUTHYTBIN YPOBEHb 3HAHUM.

- OpraHu3oBaTh OMOMDU3NUECKUN IKCIIEPUMEHT;

- aHAJIM3UPOBATH TOJYYCHHBIN PE3YNIBTAT U HAa €r0 OCHOBE IPOTHO3UPOBATH COCTOSTHHE.

Baaners:

- HaBBIKaMU TIPOBEICHHS SKCIICPUMEHTOB Ha )KHBOTHBIX

- 00pabOTKH U aHAIH3a MMOJYYCHHBIX PE3yIbTaTOB OMBITOB;

- (u3myeckuMHu  crocobamMu  BO3ACHCTBUA Ha  OHOJIOTHYECKHE OOBEKTHI, (PU3HKO-
XUMHUYECKHMH METOJIaMHU aHaIIH3a.

IIpuoOpecTH ONBIT 1EATETBHOCTH:

1. BuoTepMoAMHAMHYECKUX METOJIOB: TEXHUKA SKCIIEPUMEHTA: TPUOOPBI, PETUCTPATOPHI,
MHUKpPO — MaKpOTEpPMOIIaphl; ONpeAeseHIe TEIUIOBOI pajualuu Teja; ONpeeleHue CpeaHeB3Be-
[ICHHON TeMIlepaTyphl Tella; JIWHAMUKA TETUIONPOAYKIHUUA M TEIJIOOTAAYH B IKCTPEMAaTbHBIX
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YCIIOBUSIX; OIpe/ieJIeHHe SHEPTUU aKTUBAIIMU padOTaIOIIEro OpraHa.
2. [Monsiporpaduueckoro MeToaa: Hay4HbIE MPUHIMIBI MONISPOTrpaduu, 0O3HaAKOMIIE-
HUe ¢ noysiporpadudeckumu ycranoBkamu: Lp-7e, 10 —2A; onpenenenne Por B pusnonoruye-
CKOM pacTBOpe; onpeaencHue Poz B Mblllle Opu TMIOKCHH; onpeaeiieHue Poz B pacTUTENbHON
TKaHU [P PA3TIMYHBIX YCIOBUSIX CPEbI.
3. Perucrpanus OMO3IEKTPHUUECKUX MOTCHIUAIOB: PETUCTPAUS KIETOYHO — TKAHEBBIX
MOTEHIIMAJIOB; PErUCTpalysl JIEKTPUUECKON BOJIHBI BO30YKIEHUSI HEPBHOTO BOJIOKHA; BIIHUSHUE
coneit Mo, Ca, u Po2 Ha GHORJIEKTPHUYECKYIO BOJIHY BO30YXKICHUSI.
4. DHepro — UHGOPMAIIMOHHBIX METOJOB: BhIUHCICHHE AG OMOXMMHUUYECKHX PEaKIIHA;
BBIUHMCIICHHE WH(POPMAIIMOHHBIX TIOKa3arTenel Pox Ha come HeilpoHa.

4. Conep:xanue ¥ CTPYKTYpa JMCHHUIIIMHBI (MOXYJIsST)

Conep:xxaHue THCHUILTAHBI

Ne Conepxanue pasaena

pa3 | Haumenona- Popma

Je- | Hue paszena TEKYIIETo

na KOHTPOJIS

1 2 3 4

1 [IpoGnembl Uctopuueckuii acnekt 6uodusuku. Onpenenenne ouodu- | K
OMOo(U3UKH. 3UKM KaK Hay4yHOU JUCLUIUIMHBL. Merononornueckoe 3Ha- | JIP
Bsenenue yeHrne OnoQu3uKU. 3HaAYCHHE IS TIPAKTUKH. PK

T

2 [Ipumenenue | [loHsATHE TEPMOAMHAMUYECKUX CUCTEM, UX QyHKIUH U 3a- | K
3aKOHOB Tep- | KoHOB. ITpuniun Kapno (Moxer yin sxuBas cuctema pabdo- | JIP
MOJIMHAaMUKH | TaTh Kak TerioBas mamunHa?). Oynkuus cocrosnus. Teo- | PK
B OHoNOTUN pus Mutuenna. Teopuss Ourensrapara. IIpunnun sxsuBa- | T

JIEHTHOCTU TermjaoThl W pabotel (P. Maiiep). Jlunamuka
sHepruu. llpsimas u Hempsimast kanmopumerpus. PaGoTs
Otyorepa, JlaByasse. BTopoil 3akoH TepMOAMHAMUKH —
3akOH 00 sHTpornuu. DHTponus no bonbsumany. I'papuk
baiiepa. Mukporepmonapubsiii MeTos. OnpeneneHue CcBo-
6oxaHoi1 sHeprun (motenuuan ['ud6ca). Meron Jlexanpa.
DKOJOTUYECKUIM KpU3HC C TOUYKU 3PEHUSI TEPMOJMHAMHUKU.
BriBog popmynel HepHera.

3 XKusoii opra- | YpaBaenue u teopema Ilpuroxkuna. Pa6oter [lpuroxuna, | K
HH3M — I'mancnopda. OCHOBBI CHHEPreTHKH. XHUMUYeckuid mo- | JIP
HEpaBHOBEC- | TEHIMAJ, CTeXHOMEeTpUUecKuil ko3pduument, korpduuu- | PK
Hasl CTalHo- €HT CpPOJICTBA, CKOPOCTh IIPOM3BOACTBA dHTponuu. Tepmo- | T
HapHasl CU- TMHAMHYECKOe OINMUCaHWe YCIOBUM compsbkeHus. Tepmo-
cTemMa JUHAMHYECKHE TPU3HAKK JKOJIOTMUYecKoro kpusuca. du-

3MOJIOTUYECKHEe (PYHKIIMKU OOOOIIEHHOW MPOTOIIa3MaTH-
yeckoil MeMOpaHbl. PeHoMeHonorndeckne Koddduumen-
Thl OH3arepa. JluccunatuBHble PYHKIMH.

4 Kuneruka Kunernka — Hayka o ckopoctax. KauectBeHHas Teopus | K
ouoioruye- muddepeHunanbHeix  ypaBHeHuil. ['padux Bomprepa - | JIP
ckux npouec- | Jlorku. Teopusa YerBepsikoa. Iloctpoenne maremaruue- | PK
coB (KBIT) CKHMX Mojenel peakuuii 1 mopsaka. Begenue 6e3pasmep- | T

HBIX BeMWYMH. Mojenu mpoaykra, cyOcTpaTta, CKOPOCTH
npouecca. [Tpunuun XwunmensByaa. OnpeneneHue 3Hep-
TUU aKTUBAIMMU cepua Jarymku. CBsi3b MEXAY TEPMOJIH-




HaAaMHUYCCKUMHU U KUHCTUYCCKUMMU IMaAPpaAMCTpPaMHU.

OcHOBEI OHO-
JIOTHYECKOU
nHpopmaruu

Teopus undopmanuu — Hayka O KOHCTPYKLMH. MeTon
JBOMYHOTO BhIOOpa. YpaBHenue Xaptiu - lllennona. U3-
ObiTouHOCTh MH(pOpMaruu. CxaTocTh MH(pOpManuu. IH-
Tponusi HUHPOPMALUU U M30BITOYHOCTh TMOKA3aTEeNN aJal-
Tanuu, crpecca. CemaHTHyecKas Teopus HH(OpMAIUH.
Cratuctuueckas Teopus MHPOpMaLUU. 3HAYCHHUE TEOPUHU
nH(popManuu B OMOJIOTHH.

JIP
PK

[TpoGembr
OMO3JIEKTPO-
reHesa

ConeprxaHue TEOpPHil ITEKTPOMOTOPHBIX MOJEKYI, TUPPY-
3UM  YTJIEKUCIOThI, MeMOpaHHOW Teopuu. Kpusuc mem-
OpanHoil Teopun. [Ipupoma 3IEKTPUUECKOH aCCUMETPUU
Ha MmemOpanax. [IpoGiemsl 3mekTpoOuosornn. Mojeky-
JSIpHBIE JIOBYIIKW. YYacTHE KHCIOpoJa B MeMOpaHHO-
ANEKTPUYECKUX TMpoleccax. ['eHeparopoM  MOTEHIMANA
IIOKOSI SIBJSIETCSl Kanuid. Beluncienue 31eKTpoXuMU4ecKo-
ro MOTEeHIMAajla OCHOBHBIX MOTEHIMATI000pa3yIOIINX dJie-
MEHTOB. OJIEKTPOXMUMHUYECKHIA IMOTEHIIMAT MEeMOpaHbl U
MpHUPO/Ia MOTEHIIMAJa MOKOs. 3aKOH Bce WM HUYero. Me-
XaHU3Mbl TMPOHMUIIAEMOCTH, AaKTUBHBIM M TACCUBHBIN
tpancnopt. Jduddysusa. 3akon Puka. Teopus manoil u
Oonpmon kapycenu. JpoOHas muddepeHnranbHas mos-
porpadus. 3akon Kropu. YpaBuenue mnons [onpamana.
Tpurrepuoe ycrpotrictso (III1, I1J], BomHa BO3OYXISHMS).
JIByxda3Hast s1eKTpuyeckas BOJHA BO30ykaeHus. Teopus
Maneix TOKOB. CanbToTOpHast Teopus. MynbTUBHOpaTOp.
Crumynsarop. Katonnelii mnosToputens. Teopust Mbliied-
HOT'O COKpAIIEHHUs (TEOPHs CKOJIbKEHHS]).

JIP
PK

OnexTporpo-
BOJHOCTh
KJIETOK U TKa-
HEU

Kiaccuueckne MeTOApl ONpPENENeHHs] JIEKTPOIPOBOJHO-
ctu. Meton Makcsemna. Knaccudukanuss npoBoJHUKOB.
Emkocte mMemOpansbl. [lomsipu3anoHHass W cTaTH4eckKas
eMkocTh. ['padpux Ounmuncona. [Monstue RC- nenu (unre-
rpupyroas, nupdepenuupyromas). TexHudeckuii u o6uo-
noruyeckuil umnenanc. Mimneganc B Helpou3nOIOTHH.
Koadduuuent Tapycona.

JIP
PK

DNEeKTPOKHU-
HETHYECKHE
MTOTEHITHAJIBI
KJICTOK U TKa-
HEH

CucremaTnka 3J€KTPOKMHETUYECKUX MOTEHIUAIOB (3JI€K-
Tpodopes, MEKTPOOCMOC, MOTEHIIUAT TeUEHHs], CEIUMEH-
Taluu, Ja3eTa - moTteHmuan). 3akoHsl CTokca, Apxumena.
®opmyna Jla-Ilnaca. Meton Kons. KontaktHoe Topmoke-
Hue. JIBoiHoi cioi ['enpmromnbiia.

JIP
PK

B rpade 4 npuBogsTcs miaHupyemble GOPMbI TEKYIIETO KOHTPOJIS: 3amuTa jadbopatopHoit pabots! (JIP),
BeIMOHEeHNe KypcoBoro mpoekrta (KII), kypcosoii pabotsl (KP), pacuerno-rpaduueckoro 3amanus (PT'3), momar-
Hero 3axanus (/13) narmmcanme pedepata (P), acce (3), komnoksuym (K), pydexwusrit koutpons (PK), Tectuposanne
(M ur.n



CTpyKTypa I¥cUMNJIHHbI

OO01mmas Tpy10eMKOCTh TUCIUIUTHHBI COCTaBisieT 4 3a4eTHhIX equHuIl (108 gacos)

Bun pabotsl TpynoemMKocTsb,
4acoB
Bcero

O01mast Tpy10eMKOCTD (B 3a4€THBIX eITHHUIIAX) 3
AynuTopHas pabdora: 108
Jexyuu (J1) 28
Ilpakmuueckue sanamus (113)
Jlabopamopuwvie pabomut (JIP) 28

CamocrosiTesibHasi padora: 88

Kypcosoii npoext (KII), kypcoBas padora (KP)!

PacuetHo-rpaduueckoe 3aganue (PI'3)

Pedepar (P)

Occe (D)

CaMocCTOSTeNLHOE HN3Yy4YCHUC Pa3ZiCJIOB

Konrtponsnas padora (K)?

CamononroroBka (mpopaboTka U MOBTOPEHHE JEKIIMOHHOIO MaTepuaia u
MaTepuana yieOHUKOB U Y4eOHBIX MOCOOUii, MOATOTOBKA K TabopaTop-
HBIM M TPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM, pyOeKHOMY KOHTPO-
JIIO U T.J.),

IToaroroska u cnaua sk3ameHas

Buja uToroBoro KOHTpoJIs (3a4eT, IK3aMeH)

3avyeT

4.1 Jexunu

TemaTnuyeckuil miaH Jekuui no kypey «buogusuxa»

Ne
o/ Tema JIureparypa
IIpoGnemsbl  Guodusnkn. Beene- | PyOun A.B. Bruodusuka. — M.: KHUKHBIH 10M,
1| mme 2004.- T1, 2.
2.Jlxxakcon M.b. MonekynsipHas ¥ KieTo4Has
o) HpI/IMCHeHI/IC 3aKOHOB TCPMOIU- 6 . y 6 6 .
| HaMuKH B GuOTOrI nopusrka: YdeOHOe mocoOue: mep.c aHrd.
; JKHBOH Opranu3M — HepABHOBEC- A.M. Kypasnea, A.Il. CaBunkoro. — M.:
" | Has cranmonapHas cucTeMa Mup, 2012. - 551c.
4 | Kuneruka Guomormuecknx mpo- | 3. Kypasnes A.W. Ksanrosas 6uodunsmka xu-
~ | neccos (KbIT) BOTHBIX W 4YeJIOBeKa: YdeOHoe mocodue. — 4-¢
5 | Ocrosbl Guonorueckoit nHGOp- | y3n. | mepepa6.u mom. — M.: BUHOM, 2011. —
MalAH 398c.
0. | Tpobuaembt buoonekrporenesa 4. AutonoB B.®. KopxyeB A.B. ®usuka u
3J'ICKTpOl'IpOBO,Z[HOCTL KJIICTOK U . o
7o | xameit onodusuka: Kypc JEKIUI TUTSt
ctya.men.By3oB. — M.: I'DOTAP-ME]J], 2004.
8. 3J'ICKTpOKI/IHCTI/ILICCKvI/IC OOTCHIU- | _ 1920
aJIbl KJICTOK U TKaHECU

4.2 TlpakTuyecKkue 3aHATHS (CeMUHAPHI) He MPEAYCMOTPEHbI

! Ha xypcoBoii mpoekT (paboTy) BEIAENSAETCS He MEHEe OIHOM 3a4€THOM eIMHUIEI TPYJO0EMKOCTH (36 4acoB)
2 Tonbko u1st 3204HON (GOPMBI OOyHEHHs
3 IIpy HANMYMHK SK3aMeHa 110 JUCIHILIHHE




4.3 JlaboparopHbie padoThI*

Ne Ne Kon-Bo
JIP | pa3znena HaunmenoBanue 1ab0paTopHbIX padboT 4acoB
1 2 3 4
buorepmoarHaMuuecKue METOJbl: TEXHHKA OSKCIEpUMEHTa:
1 2 pUOOPBI, PETUCTPATOPHI, MUKPO — MaKpOTEPMOIMAphl; OIpee- 4
JIEHHE TEIUIOBOM pajualyy Tena.
buorepmoarHamMuueckue METOAbl: OIpeAeNiCHUEe CpeIHEB3Be-
2 2 LIEHHON TeMIEpaTyphl Tela; JUHAMHUKA TEIUIONPOAYKLIUU U TEell- 4
JIOOTAAYU B IKCTPEMAIbHBIX YCIOBUSIX.
Kunetuka OMOIIOrMYECKUX MPOIECCOB: OMpPENEICHUE SHEPTruu
3 4 aKTHBAIMK PabOTAIOIIEro opraHa 4
[Tonaporpaduueckre METOIbl: HAYYHbIE MPUHIUIIBI OJIIPOTPa-
¢un, 03HaKOMIIEHHE C TMOIAPOrpadhuIecKuMU yCTaHOBKamMu: Lp-
4 5 7e, 110 —2A; onpenenenue Poz B pu3momoruueckoM pactBope; 4
onpezaeneHue Poz B Mblllille NpHU TMIIOKCUH; onpenenenne Poz B
PACTUTENBHOM TKaHU MPH PA3IUYHBIX YCIOBUSIX CPEJIbI;
DHepro — WHQPOPMAIMOHHBIC METOBI: Bhraucicane AG Onoxu-
5 5 MUYECKUX PEaKIIHii; BEIYMCICHUE MHPOPMAIIMOHHBIX MOKa3aTe- 4
neit Po> Ha come HelpoHa.
Peructparust 6M03IEKTPUIECKIX TOTEHIIUATIOB:
6 6 perucrpanus KIeTOYHO — TKaHEBbIX TOTEHIINAJIOB; 4
7 6 Peructpanusi 31mekTpuueckoil BOJIHBI BO30YKJIEHUS HEPBHOIO ’
BOJIOKHA
3 6 Bnustaue coneér Mo, Ca, u Po, Ha OHOSJEKTPUYECKYIO BOJHY ’
BO3OYKICHUS
Bceero 28
TemaTuuyeckuil nJjiaH J1ad60paTopHbIX padoT no kKypcey «buopuznka

No

n/ | Tema JIutepatypa Ob6opynoBanue

0§

1. | buorepmoanHamMuueckue 1. Pyb6un A.b. buodpusuka. — M.: | Meronmieckue marepu-
METOABI: TeXHHKa odKcie- | Kamxkubiil oM, 2004. - T1, 2. aiel, IpPOCKTOp, HHTCp-
pUMEHTa: TPUOOPBI, pPEru- AITHBHAT - Jocka, — Ana-

(UIBMBIL.
CTpaToOpbl, MUKPO — MakKpo- 2. Jlusenues H.M. Kypc o¢wu3zu-
tepmonapsl; omnpezaenenue |ku. Ku 2. — M.: Beicmas mikona,
TEIJIOBOM paauanmu tena. | 1978.

2. buorepmoannamuueckue Meroanueckne MaTepu-
METOJIBI: ompeneseHue 3. Pemusos A.H. Menmuiunckas | &b, HPOEKTOpP, HHTEp-
CPE/IHEB3BEIICHHONH — TeM- | Ouosioruuckas ¢usuka. — M.: Beicinas Z)I;T;B;;’I procka, - Anas
nepaTyphl Teja; AMHAMHKa | IIKoJa,1996
TEIJIONPOAYKIIMU U TEIJIO-




OTJa4Yu B OSKCTPCMAJIbHBIX

YCIIOBHUSAX.
Kunernka OMOJIOrHYECKUX
IIPOIIECCOB:  OMpeeiICHUS

SHEPruM aKTHUBALUU pado-
TAIOIIETO OpPraHa

4. AnronoB B.®. u np. buodu-
3uka. — M. Bmagoc, 2000.

5. CamoninoB B.O. Menunun-
ckas ¢usuka. — C-I1.: Cnemut, 2004.

[Tonsporpaduueckne Me-
TOJIbl: Hay4YHbIE IPUHIMIIBI
nojsiporpadguu, O03HAKOM-
JeHue ¢ mnossporpagpuye-
CKMMH YyCTaHOBKamu: Lp-
7e, 110 —2A; onpenenenue
Po; B ¢usmonormgeckom
pacTtBope;  OIpeJesieHue
Po> B mplmme mpu rumno-
Kcuy; ompenenenue Poz B
pacTUTEIBbHON TKaHU IIPU
pas3IMYHBIX YCIOBHSX Cpe-
JIBL;

1. Py6un A.b. buodusuka. — M.:
Kawmxasii nom, 2004. - T1, 2.

2. Jlusennes H.M. Kypc ¢wusu-
ku. Ku 2. — M.: Bricmias mkona,
1978.

3. Pemuzos A.H. Meaunuackas
omosnorudeckas gusuka. — M.: Bric-
mrast mkoJjia, 1996

4. AnrtoHoB B.®. u np. buodu-
3uka. — M. Bmagoc, 2000.

5. Camoitmor B.O. Meagunun-
ckas ¢usuka. — C-I1.: Crerymu, 2004.

6. XomxkuH A. HepBHbll uM-
nynsc. — M.: Mup, 1965.

Meronuyeckue Marepu-

aJIbl, TPOEKTOpP, HHTEp-
aKTHBHas JOCKa, JHa-
(UITBEMBI

Ounepro — wuH(pOpMAIMOH-

MGTO,Z[I/I‘IeCKI/IC Marepu-

HbIE METOJIbI: BBIYMCICHUE 1. Py6un A.b. buodusuxa. — M.: | aibl, npoekrop, HHTEp-
AG GHOXMMHYECKHX peak- | KHHAKHBIH oM, 2004. - T1, 2. Z)I;T;bi{;ﬂ jlocka, - ma-
umif; BBMUCIEHHE HHDOD- 2. JluBennes H.M. Kypc ¢uzu-
MAIMOHHBIX  TIOKa3aTeneii | KU- Ku 2. — M.: Bricmiag 1mikona,
Po> Ha come HelpoHa. 1978.
Y S — 3. PemmzoB A.H. MenumuHckas
4ECKHX IOTEHLHANIOB: O6uonornyeckas ¢usuka. — M.: Boic-
perucrpauusa KJICTOYHO — HI&?I4HIKXJ‘I3,1996 B.® 5
TKAHCBbIX ITIOTCHIIMAJIOB, . Antonos B.O. u 1p. buogu-
PernCTpam  SIeKIpIIe- 3uka. — M. Bmagoc, 2000.
CKOHM BOJIHBI BO3OYXKICHUS 5. Camoiinos B.O. Megumus-
HEPBHOTO BOTOKEA ckas ¢usuka. — C-I1.: Cnemurt, 2004.
Bnsiane coneli Mo. Ca. 1 6. XomxkuH A. HepBHblli UM-
> 7 |mymbee. — M.: Mup, 1965.
Po, Ha OGHWOPIEKTPUYECKYTO
BOJIHY BO30YKJICHUS
4.4 CamocmoamenvHoe uzyuenue pazoenos OUCUUnJIUHbL
No Kon-Bo
Bormpocsl, BBIHOCHMBIE Ha CAMOCTOSITENIbHOE U3yUEHUE
pasnena JacoB
1 2 3




Crpyktypa ¥ (QyHKIMOHUpOBaHME OHOJOTHYECKUX MeMOpaH: Yib-
TPACTPYKTYpa KIETKH U KJIETOUYHBIX MeMOpaH. OCHOBHBIE ()YHKIHMU
KJIETOYHbIX MeMOpaH. TpaHCHopT BewlecTB uepe3 OHOJOrMuYecKue
MeMOpanbl. MeMOpaHa Kak yHUBEPCAIbHBI KOMIIOHEHT OHOJIOTHYe-
cKux cucteM. Pa3Butue mpeicTraBieHUi O CTPYKTYpHOM OpraHu3aluu
MeMOpaH. XapaKkTepucTuKa MeMOpaHHBIX JUIUI0B U OenkoB. Mozens-
Hble MeMOpaHHbIE CHCTEMbl: OUCIIOMHbIE MEMOpaHbl, MPOTEOIUIIOCO-
Mbl. benok nmunuaHeie B3auMmoaencTBus. Boa Kak OCHOBHOM KOMIIO-
HEHT OMOMEMOPAHBI.

15

MonekyssipHas Ouodusuka: MakpoMmosieKkysla Kak OCHOBAa OpraHu3a-
UU OMOCTPYKTYp. YCIIOBUSI CTAaOMIBHOCTH KOH(UTYpalMu MaKpOMO-
nexysn. BzaumoneiictBue Makpomoiiekyi ¢ pacrBopureneM. CoctosHue
BOJBI U TUAPOGOOHBIC B3aUMOJICHCTBUS B OHOCTpyKTypax. OcobeHHo-
CTH IPOCTPAHCTBEHHON OpraHu3aluy OElIKOB U HYKJIEMHOBBIX KUCIIOT.
Mogenu ¢pubpmsipHBIX OenKkoB. MeToapl u3ydeHust KoH()OpMaIHoH-
HOW TOJBMKHOCTH OuonoaumepoB. Bo30yxIeHHblE COCTOSHUSA H
TpaHcopMaIs dSHEPTUU B OMOCTpYKTypax. Mojenn mepeHoca dJiek-
TpoHa B OMocTpykTypax. CoBpeMEHHBbIE NPEICTABICHUS O MEXaHU3MAaX
(bepMEeHTaTUBHOTO KaTaln3a.

15

MatemaTtnueckoe MOJCIIMPOBAHKE B OMO(HU3NKE

15

Metoab1 00paboTKH MEIUKO-0MOIOTHYeCKOl HH(OpMaIiH

15

Mertoap! aHann3a OMOIOTrHYECKUX BEIIECTB

28

Bcero

88

4.5 KypcoBoii npoekT (kKypcoBasi paoTa) He pe1yCMOTPeHbI

S.0neHo4YHbIe CPEeACTBA JJIsl TEKYILIEro H py0e:KHOr0 KOHTPOJISA yCIIeBAeMOCTH 1
NPOMEKYTOYHOH aTTecTAUH

TunoBblie TeCTOBbIE 32IaHUs 1JI51 TEKYLIEro KOHTPoJis (mpuMepHbIe). B xonxe cemecTpa

Tumnossle TECTOBBIC 3aJJaHUS

3aoanue {{ 183 }} T3 183 Tema 13-0-0

COHpSI)KeHHOCTI) MEXOy OMOXMMHYECKUMH PCAKIUAMHU MOKHO OITMCATH C ITIOMOIIIBIO:

[J CkopocTu u BSI3KOCTH

M Ckopoctu u ko3dhuImeHTa cpoacTa
[ TemmnepaTypsl 1 13€Ta - MOTCHIHAIA
[J DHepruu akTUBAIUU

[ KoHIeHTpaiu 1 MOJSIPHOCTH

3aoanue {{ 184 }} T3 184 Tema 13-0-0

K OKCIICPUMECHTAJIBHBIM METOJIaM KUHETUKH OMOJIOTHYECKUX IIPOUECCOB MOKXHO OTHECTH OIIPCIACIICHUC!

M Ckopoctu HabyXxaHHs KIETOK

L] DnexTponpoBOIHOCTH TKaHEH

L] Mmnenanca KIE€TOK

[ TIoBepXHOCTHOTO HATSHKEHHUS KICTOK
] CenuMeHTaIIMOHHOTO MMOTEHIIMATIA

3aoanue {{ 185 }} T3 185 Tema 13-0-0

10

NPOBOAATCHA 3 pyOeKHBIX TEKYIIHX KOHTPOJISA, OLCHMBAIOIIHIICA M0 S 0a/1J10B.




K anexTpoknHeTHYECKUM TOTEHIHAIaM OMOCHCTEM OTHOCSTCS:
] DaeKTpHUECKHii TOTEHIHAI MEMOPaHBI
] DAeKTpOXMMUYECKUH MOTEHIMAT MEMOPAHBI
M TloreHumaisl 21eKTpodopesa v 3IEKTPOOCMOCa
] AmanTanprOHHBINA TIOTEHITHAT
[J DHepreTHYecKHil MOTECHIIHAI

3aoanue {{ 186 }} T3 186 Tema 13-0-0

K snekTpoknHETHIECKUM TTOTCHIHAIaM OMOCHCTEM OTHOCSTCS:
] DieKTpHUYECKHI TOTEHIHAI MUTOXOHIPHI
[ TToreHuman siapa KISTKH
M TloreHuMan Te4eHHUs U CEOUMEHTALUU
] DeKTpHUYECKHi TOTEHIIHAII MHOIUTA
(1 Torenmnwman anmapara [ 'o1bmku
®da30Bas TeOpUs MPOUCXOKICHHS OUOITOTCHIIMAIOB PUHAIJICHKHUT:
[J A. Kypemia
[J Komernanu u JIyHa
M A.C. Tpoumwn, JI.H. Haconos
O A. XomxkuH
[J JI. TeB3uep

149. 3a0anue {{ 331 }} T3 331 Tema 13-0-0
B cocTosnum nmokos IIPOHUIIAEMOCTDb MCM6paHI>I JJId KaJivus paBHaA:
J 0,5
109
M 1,0
015
0Jo,1
150. 3a0anue {{ 332 }} T3 332 Tema 13-0-0
B cocrostnun Bo30yXIeHNs MPOHUIIAEMOCTH MEMOpAHBI JIsl KAJIWs paBHA:
J 0,8
1 045
M 1,0
J 0,65
J 0,75

6. 3aoanue {{ 188 }} T3 188 Tema 13-0-0

MexaHu3Mbl 00pa30BaHus MEKTPOKUHETHUECKOTO IMMOTeHIIHAIa B PaCTBOPaxX OOBSICHAET:
[J TToBepXHOCTHBIM CIIOH KIIETKH
4| JIBOiiHOI 3neKTpuuecKkui cioit I'enbMrombia
(1 TIoBepXHOCTHBIH CJI0# MHETHHOBOM 000IOUKH
[1 3apsn opraHHUECKUX MOJICKYIT
1 DaekTpUUeCcKHii 3apsii ONOTOIUMEPOB

7. 3aoanue {{ 189 }} T3 189 Tema 13-0-0

MexaHu3Mbl 00pa30BaHUs HIEKTPOKUHETHIESCKOTO MOTEHIIMANIA B TKAHAX ONPEICITIOTCS:
[ TpaHCIOpTOM KHCIIOPOAA B KIETKY
[0 HWonamu iona
M Tlepexomamu MPOTOHOB BOJAOPOA MEKITY QYHKIMOHAILHBIMU IPYIIIAMU B aMUHOKHCIOTAX
1 JIBmKeHHEM HOHOB KaJbLIUS
[J deHONBHBIMHU TPYyIIAMA

8. 3aoanue {{ 190 }} T3 190 Tema 13-0-0

JI3eTa - mOTeHIMA B KJIETKAaX U TKAHAX 3aBHCHUT OT:
[0 Tuna xnerok
0 YupynupoBaHus MEMOPaHBI
M Bs3KoCTH Cpebl
[J TToBepXHOCTHOTO HATSKEHUSI
[0 Porauuy LATOILUIA3MBI
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1.
2.
3
4.
5.
6.
7.

Bonpochl Ha KOJJIOKBHYM
1 peiiTHHrOBasi KOHTPOJILHAS TOYKA
V3MeHeHre SHTPOITUY B KUBBIX OpPraHU3MaX.
denomeHonornyeckue ko3 durmentsr Ou3arepa.

. CtpykTypa 6uou3uku.

bananc suTponuu, ypasuenue W. IIpuroxuna.
Oco6eHHOCTH IKCIIEPUMEHTAIBHBIX METO10B OMO(U3UKH.
BuyTtpennss sHeprus — QyHKIUS COCTOSTHHS.

TepMOZ[I/IHaMI/ILICCKI/Ie IIOKa3aTcjii CIIOHTAHHOCTH, HAIpaBJICHHOCTH WM BEPOATHOCTHU

npouecca.

8
9.

10.

. TepMOI[I/IHaMI/I‘ICCKI/Ie IIPpU3HAKHW aJlallTallun.

Teopema IIpuroxuna.
[Tonubie muddepeHnmansl U GyHKIUU COCTOSIHHS.
2 peiiTHHroBasi KOHTPOJIbHAS TOYKA

1.IIpuHImn y3koro Mecra.

2
3
4
5
6.
7
8
9
1

o e I B R e

. Onpeenenrie KOHCTAHTHI CKOPOCTH B TOUKE PAaBHOBECHS.

. [Ipumenenue Teopuu UHGOPMAIINH B aJaNTAIIMOHHON (DU3HOIOTHH.
. [IpeameT KMHETUKU OMOTOTUYECKHUX MPOIIECCOB.

. MeMOpanHas Teopust bepHireiina.

Ponb HaTpust B 06pazoBaHuu OMONOTEHIIMAIOB.

. [Iponuiiaemocts MeMOpaHbl, TPAHCIIOPT PA3IUYHBIX BEIIECTB Yepe3 MeMOpaHy.
. Poitb kasnbIust B TeHEepamnuy OUOIOTSHITHAIIOB.

. Texnuka HU3MCPCHH: ITOTCHIMAJIA ITOKOA MeM6paHLI.
0.

Teopus ['epmana (anpTepanmoHHast TEOpus).
3 peiTHHIOBasi KOHTPOJILHASl TOYKA

. Onpenenenue AEKTPOKNHETHUECKUX TOTEHIIUAJIOB.

. 3HaYeHue 3HaHUH O MPUPOE AIEKTPOIPOBOTHOCTH.

. Onpenienenue yeiabHON AIEKTPONPOBOIHOCTH.

. YpaBHEHHE JJIs1 OIIpeeNIeH s CONPOTUBIICHUS SPUTPOLIMTA.

. K xakoMy kjmaccy nmpoBOJAHHUKOB OTHOCSITCS KJIECTKU U TTOYeMy?
. buonornueckuit UMIIeAaHC, METOUIIOTUYECKOE 3HAUCHHE.

. Koadppunuent anexrponposoanoctu no TapycoBy, 3HaueHue.

OHpeI[eJ'IeHI/Ie HOJ'ISIpI/I?»aL[I/IOHHOI/I CMKOCTH MeM6paHH

IPUMEPHBIN TIEPEYEHD BOITPCOB K 3AYETY

1.
2.
3.

Kto ycranoBui cootHomenune > Q/2.A = const?

KoTopslii 13 TepMoIuHAMHUECKUX TOTEHIIUANIOB SBJSETCS PYHKIMEH COCTOSHUSA?
Kakast u3 ¢popmyin Gombliie BbIpa)kaeT 3aBUCUMOCTh PabOThI OpraHu3Ma OT TEPMO-

JUHAMHUYCCKUX HOTGHIII/IaJ'IOB?

4.

5.
HUA?

6.

7.
JKUBOU CH

8.

Kaxoe u3 nmonoxenuit SHTPOIINHU ABJIACTCA MOACIIBIO LIEJI0M XKUBOH CHCTEMEI?

UeM oTiiMyaeTcs KuBasg CUCTEMA OT HEKUBOM C TEPMOJUHAMUYECKON TOYKH 3pe-

Kakas u3 ¢popMysn COOTBETCTBYET BHYTPEHHEH SHTPOIUU Opranu3ma?

Kakoe n3 coorHomeHui KOE)(b(l)I/II_II/IeHTOB OH3arepa OoJIbIIIe OTpaxxacT COCTOAHUC

CTEMBI B TOYKE PAaBHOBECUS U OJM3KO K TOUYKE PABHOBECHSI?

B kakom CJIydac UMECT MCCTO YCIIOBUC TCPMOJAUHAMNYCCKOI'O PABHOBECHUA MCKIY

JIBYMsI OMOXUMUYECKUMU peakuusmMu 1 u 27?

0.

10.
11.
12.
13.
14.

UTo Takoe XUMUYECKUM MOTEHIAN?

Kak paccuurtats cBoOoaHYIO 3HEpruto [ m66¢ca?

Uro sBIsieTCs MIpeIMeTOM OMOIHEPTeTUKH?

B dem cyth runote3sl Mutuena - Ckynauena?

['naBHBIE pa3HOBUIHOCTU SHEPTUU B KUBOU Npupoae?

OTkyna B KOHEYHOM UTOre OepeTcsi BHYTPEHHSISI SHEPTUS <«GKUBBIX)» MOJIEKY?
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15. Kakue OmosHepreTHdecKue mporecchl MpoOTHBOPEYaT MPUHITUIIAM TEPMOIMHAMHU-

Ku?
16.  KaxoBa 1oss pa3iauyHbIX BUJOB SHEPTUU B OMOIHEPreTUUECKUX Mpoleccax?
17.  Moryt 11 6MO’HEPTeTHYECKUE MPOLIECCH MPOTEKaTh 3a cueT AT?
18.  C paboToii KaKoi MaIIMHBI MOKHO CPABHUTh OPraHu3M?
19.  Kak perynupyercs TeIIONnpoIyKIus y TEIIOKPOBHbBIX?
20. Urto siBnsieTCsl IpeAMETOM KMHETUKHU ?
21.  Kaxwue Tumbl peakuuu Hanbosee XapaKkTepHBbI Il ONOIOTHYECKON CUCTEMBI?
22.  Yro Takoe 6e3pa3MepHas KHHETHKA?
23.  Kak cTpouTtcst MaTeMaTH4ecKasi MOJCIb Ipoliecca B 0e3pa3MepHOil KHHETUKE?

24.  Yemy paBHO Oe3pa3zMepHOE BpeMsl T B TOUKE PABHOBECHUSI MEXIY CyOCTpaTOM H
MPOAYKTOM, €CJIU peakius tuna S — P?

25.  Yro sBisgeTcs mpeaMeToM OMOPHU3UKHU CIIOKHBIX CUCTEM?

26.  UYro sBusieTCs OCHOBHBIM MHCTPYMEHTOM HCCII€OBaHUS B OMO(MU3UKE CIOXKHBIX
cucrem?

27.  YKaxXuTe OCHOBHBIE MOJIOKEHUSI, KOTOPbIE JOMHUHUPYIOT B CIIOKHBIX OHOJIOrHYe-
CKHX cHcTeMax?

28.  Kak ny4ie oObsICHUTh TEOPUIO O BOJTHAX KU3HU?

29.  Kak paccuutarh SHEPruI0 akTUBALMU CUCTEM Yepe3 KUHETUYECKUE apaMeTphl?

30. Ko siBI€TCS aBTOPOM CTAaTUCTUYECKOM TEOPUU CBSZU?

31.  Yro siBisercs pa3sMEPHOCTbIO HHPOpMauu?

32.  Kakas u3 popmyn 1aeT BO3MOXKHOCTb PACCUUTATh KOJIMUYECTBO MHPOpMALIUU?

33.  Kakue u3 COCTOSHUI SHTpONHH WH(POPMALUN CBUACTEIBCTBYIOT O TOJOKHTEIb-
HBIX CJIBUT'aX B KHUBOHU npupojae?

34.  Kakue n3MEeHEHHUs SHTPONHUU U U30BITOYHOCTU MHPOPMAIMK CBUIETEIbCTBYIOT O
KAauECTBEHHBIX CIIBUTaX B KUBOU cucreme?

35.  Kaxkue cBs3u mexay S u H mMoxHO npusHaTh Oosee TOUHbIMU?

36.  Kaxoe cooTHOlIEHNE HAAEKHOCTH OOJIbIIE XapaKTepU3yeT HaJAeKHOCTh I'OJIOBHO-
ro mosra?

37.  Kakoe onpezneneHue conepkaHust HHPOpMALUU 00JIbIIE COOTBETCTBYET JIEHCTBU-
TEIbHOCTHU?

38.  Kro sBnisieTcst aBTOpOM 3JIEKTPOr€HHOM Teopuu TU(PPy3nun yriaeKuciaoTsl?

39.  Ilpu xakom 3Ha4YeHuH PN, BO3HMKAET MOTEHIIMAI ICHCTBUS MEMOpaHbI?

40.  Ilpm KaKoM COOTHOLIEHUHM MEXIy KOHIEHTpaluel Kajaus BHYTPU M KOHIICHTpa-
1Uel Kanus CHapyu Ha MeMOpaHe MOKHO 3aperucTpupOBaTh NOTEHIIUAT MTOKOs?

41.  llpu xaxoi KOHUEHTpAIMM KalblLMs B MOpax MeMOpaHbl MOXKHO 3aperUCTPHpO-
BaTh NOTEHLIMAN [TOKOSI MEMOpaHbI?

42. Kakas u3 Teopuii 1aeT o0bsiICHEHUE MEXaHU3MaM BO3HHUKHOBEHUS SHEPTUU B MU-
TOXOHJPUSX KJIETOK?

43. Kak noreHuansl mokos U 1eHCTBUS 3aBUCAT OT SHEPTUU KIETOK?

44. [ToueMy npu OTCYTCTBHUM KHCJIOpPOJA Cpa3y UCUE3AET IECKTPUUECKAs] aKTUBHOCTh
KJIETOK U TKaHEn?

45. UYewm ypaBHeHue ['onbpiMana — X0IKKUHA OTIIMYaeTcs oT ypaBHeHus HepHera?

46. KTo sBnsieTcss aBTOPOM MOJIUIICKTPOIUTHOM TEOpHH OMONMOTEHIMaNoB?

47. UYTto Takoe yaenbHas 3JE€KTPOIPOBOIHOCTh KIETOK?

48. B kakux ciny4asx npumensiercst ypaBHeHue Makcsena?

49. K KakoMy KJaccy TPOBOJHMKOB OTHOCHTCS KJeTKa ¢ compoTuBieHueMm 107
om/cm?

50. KaKoe BbIpakeHHE OOJIbIIE ONMpeAessieT MPOX0XKIECHHE MOCTOSTHHOIO TOKa 4Yepe3
Ouonornyeckuii 00BHEKT?

51. Uemy paBHa €eMKOCTh OMOJIOTHYECKON MEMOpPaHbI?

52. Yro Takoe OMOJIOTHYECKUI nMIeaHc?
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53. Kakne equHuLbl pagnoakTUBHOCTH?
54.  YTo MOXHO OTHECTU K HOHM3UPYIOLIEMY U3IyYEHUIO?

55. B dem cymHocTh paanosin3a Boibl?

56. YTo NpOUCXOAUT C AMUHOKHCIIOTAMHU, KOT/Ia OHU TIOJIBEPratoTCs 00Iy4eHUI0?

57. Uto Takoe ynbTpa3Byk?

58.  KakoBa HHTEHCHBHOCTH YJIbTPa3ByKa, UCIIOIb3yeMOro B OHOJIOTHU?

59.  Kakue ucCTOuHUKM ynabTpa3Byka Bel 3HaeTe?

60. B uem 3akmrouaeTcs riiaBHasi poJib KUCIOpOJa B OpraHuzme?

61. Uro sBisiercst mpeaMeroM GoToOHOIOTuu?

62. B yeM coCTOMT MPUHUUIHAIBHOE OTIAMYUE (POTOCHHTE3a OT APYrHuX OHOIOrHYe-
CKHUX MPOILIECCOB?

63. B yem cymuOCTh Miporiecca hoTocuHTe3a?

64. B uem coctosT ocoOeHHOCTH OMO(PU3NUECKUX METOI0B?

65. UYro sBnsieTcst 00BEKTOM OMOPU3UKHU?

66. Urto Takoe oOpaTHas CBsI3b?

67. Kakoii Buz cBsizu Ooiblie JOMUHHPYET B OHocucTeMax?

68. Uro perynupyercsi B OMOJIOTMYECKUX CHCTeMax?

69.  Uro sBisieTcsa «y3KUM MECTOM», OTPaHUYMBAIOIINM PETyIUpoBaHue?

70.  Kakue u3BeCTHBI BelIeCTBa WJIHM MPUCIOCOOJICHUS, UTPAIOIIUE YHUBEPCATbHYIO

poJiB?

6.MeTonnueckue MaTepualibl, ONpeAesiiOlUe MPoUeIypPbl OUEeHHUBAHUS 3HAHUIA,
YMEHHI1, HABBIKOB U (MJIM) ONbITA AeITeJIbHOCTH:

PesynbpTaThl 00y4eHus
(KOMIIETEHIIMN)

OcHOBHBIC TTOKa3aTeIN OLICHKHU pE3yJIbTaTOB

Bun orienounoro
Marepuayia

CriocobHOCTh  TIpHMe-
HATHb 3HAHUA MPUHOUIIOB
KJIETOYHOI OpraHu3aiun
6noobbvekTa, OHOdU3M-
YeCKUX W OHOXUMHYE-
CKUX OCHOB, MeMOpaH-
HBIX MPOIIECCOB U MOJIe-
KYJSIpHBIX MCXAaHW3MOB
KHU3HEJCATEIILHOCTH
(OIIK - 5)

Bananers: HaBbikamMu pPabOTHI C XUMHUYECKUMU
peakTuBamMu, OWOJOTHYECKUMU  OOBEKTaMH,
ONpENEeTUTENSIMU U METOJaMU HCCIIEI0BAHMS;
MPEACTABICHUSIMU O PACHpPOCTPAHEHUU >KHUBBIX
OpPraHW3MOB, WX KJIacCCH(HUKAIUU, MPUHIUTIAMU
KJIETOYHOU OpraHu3aIuu OM00ObEKTOB

YMeTh: IPOBOAUTH M aHAIU3UPOBATH OMONIOTH-
YEeCKHMH, XUMHYCCKUM, OMOXMMHYECKHUH B OHO-
bu3nYeCKUil SKCIIEPUMEHT, CBS3bIBaTh JAaHHEIE,
MOJTYYEHHBIC TTPU UCCIIETOBAHUIX

3HaTh: OCHOBHBIE MPUHIIMIBI OPTaHU3ALUU KU-
BbIX CHCTEM Ha BCEX YPOBHAX OHOJIOTHYECKOI
WHTETpAIlNi, OCHOBHBIE (DHU3HOJIOTHUYECKHE U
Oonodusnueckre 3aKOHOMEPHOCTH; KIIACChl Op-
TaHUYECKUX U HEOPTraHWYECKUX COCTMHEHMI

Texymui KoH-
TPOJIb yCIIEBae-
MOCTH
[Ipomexyrounas
aTTecTanus
Py6exxHbIii KOH-
TPOJIb

7.Y4ueOHO-MeTOIMUYECKO€E O0ecTieueHne TUCUMILTHHBI (MO1YJIs1)

7.1 OcHoBHasi IMTEpPaTypa

1. Pyoun A.b. buoduszuka. — M.: Kamwxnsiit qom, 2004.- T1, 2.
2.Jlxxakcon M.b. MoneknspHas u kiaetouHas onodusuka: YueOHoe nocodue: nep.c anri. A.M.
Kypasnesa, A.Il. CaBunikoro. — M.: Mup, 2012. — 551c.
3. Kypasnes A.W. KBanroBas Ouodusnka >KMBOTHBIX U YeJIOBEKa: YueOHoe nocodue. — 4-e u3f.,
nepepad.u gomn. — M.: BUHOM, 2011. — 398c.
4. Antonos B.®. KopxxyeB A.B. ®usuka u ouodusuka: Kype nekunit ans cTyn.Men.By30B. —
M.: I'DO0TAP-ME/, 2004. — 192c.
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7.2 lonoJHUTEILHAS JIUTEpaTypa
1. Bonbkenmreitn M.B. buodpusuka / M.B. Bonskenmreitn // M., 1988. — 592c.
2. I'ybanoB H., YTen6eprenos A. Meauruackas ouopusuka. — M., 1978.
3. CamoitnoB B.O. Menununckas 6uodusuka: — CI16.: Cnemut, 2004.
4. AatonoB B.®., Yepnbir A.M., ITaceunuk B.W1. u np. buodusuka. — M.: «Bmamocy, 2000.
5. bonapipeB A.A. u coaBT. BBenenue B MemOpanonoruio. - M., 1990.- 208 c.
6. Bonbkenmreiin M.B.  buodusuka. — M.: «Hayka». — 1988.
7.3 llepuoanyeckue U3IaHUA
1. Hoxnaasl Poccuiickoit AkagemMuu HayK
2. Ussectus PAH. Cepus Ouonoruueckas
3. Bectnuk PYJIH.Cepus Meaununa.
7.4 UnTepHeT-pecypcehl
http://www.medliter.com/Biofizika(28)(4).html
http://molbiol.edu.ru
http://ru.wikipedia.org
http://elibrary.ru
7.5 Meroan4yeckue yKa3aHus K Ja0OpPaTOPHBIM 3aHATHAM

1. [lTaoB M.T., ITmmkoBa O.B. PykoBoICTBO [I71s1 MAJIOTO MPAaKTHKyMa 10 OMO(HU3UKE.-
KBI'Y, Hanpuuk, 2004.

2. HMaos M.T., ITmukoBa O.B. Dnexktpodusnonoruyeckue MeToabl B OHO(DU3HKE.-
KBI'Y. - Hanpuuk, 2010.

3. lTaoB M.T., INmukoBa O.B. buodusuka. Meronnuecknue pexkomennanuu.- KbI'Y. -
Hanpuuk, 2010.

4. Maos M.T., ITmuxoBa O.B. buodusuka crnoxueix cucrem. [Ipaktukym.- KBI'Y. -
Hanpumk, 2010.

8. MaTtepuaibHO-TeXHUYECKOEe o0ecnieyeHue I CUNIIMHBI

JlexumoHHbIe 3aHATHS NpoBosATCA B 307 ayAUTOpHUH ¢ MHTEPAKTUBHOM JIOCKOM, a Ipak-
TUYECKHE 3aHATHS MPOBOJATCS B CHEIUATN3NPOBAHHBIX JabopaTopusx 322, 309. Ucnons3yrores
npernapaThl B OCHOBHOM 0a30BOM Kadeaphl, KOMIUIEKTYEMbIE ¢ YYETOM el (PUKU AUCIUILIIU-
HBI, TaOJIUIBI, (PUITEMBI.

[Tpubop 111 KOMIUIEKCHOTO aHanu3a (usnonornyeckux ¢pyHkuuit opranmszma KT/I-2;
peructparop KCII-4; octiumnorpad Cl1-15; purmoBazomerp PBM-01; crumynstop 3JIC-1; Oa-
pokamepa ['K-100-1; monsporpadsr Lp-7e u PA-3 , kapauorpad OK-2T-02; unaukarop 3iex-
Tpuueckux mnoteHuuanos WM-789; ycunurens OumonoreHuuanoB YBII1-02; muxposnexrpo-
11, MUKpockortl, ¢otorierusmorpad «JIOKC-01 My, nmyabcokcumeTp (MOHUTOpP aHECTE3HO-
jora-peanumarosora, Mukpomokc) MAPD 10-01, snextpokapauorpad omaHO/TpexKaHATbHBINA
OKIT -1/3-07«Axcnon» ¢ Beixonom Ha [I9BM.

[IaTukananpHas anekTpodusnonornyeckas ycraHoBka YO®D-IIII-5; yHuBepcanbHbIN
anekTpocTUMyIsiTop YOC-1; anekTpoHHbIi cueTynk ummyiabcoB I1I1-15; ocunnnorpaduyeckuii
nosisiporpad OIT-02A; cTepeoTakCHUYEeCKH MUKPOMAaHUITYIISITOP
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http://www.medliter.com/Biofizika(28)(4).html
http://ru.wikipedia.org/

JUCT UBMEHEHHMU (JOTTOJTHEHU)

B pabouyro nporpammy 1o gucuuiuinae «brnodusnkay mo HarpaBIeHUIO TOATOTOBKU
06.03.01. buonorust na 2020-2021 y4eOHBbI TOA

n/n

JuemeHT (myHKT) PII/]

IlepeyeHb BHOCMMBIX
H3MeHeHHi (10MmoJIHeHHuil)

IIpumeyanue

OO6cyxeHa U peKOMEH/IOBaHa Ha 3acelaHuM KadeIpbl OH0JI0THH, F€0IKOJIOTHU U MOJIEKY-
JIAPHO-TeHETHYECKUX OCHOB KHBBIX CHCTEM

IPOTOKOI Ne OT «_ »

3aBemyromuii kadenpoit

noAIuCh, pacmn(prBKa oA CH, JaTa

16

A.IO. [Tapuros




