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1. Henu ocBOeHMS TN CHUTITIHHBI

Leapb ocBoenust nucuunIuHbl «buopusukay»: ChopMUpoBaTh y CTYIE€HTOB MIPEICTABICHHUE O
NPOTEeKaHWU (U3NYECKUX IPOILIECCOB B KUBBIX CHCTEMax, cOPMHUpPOBATH MOHMMAaHUE OCHOBHBIX
0COOCHHOCTEH paccMOTpeHus: OMOJOTHYEeCKUX OOBEKTOB C TOYKM 3peHus (pusuku. Jlath neTaibHble
MPEJICTABICHHUS O TEPMOJUHAMHKE JKUBBIX OOBEKTOB HA BCEX YPOBHSIX OpraHU3aIlMU OT MOJCKYISp-
HOro 110 6nochepHoro. OcBeTUTH PyHAAMEHTAIbHBIE TIPUHLIUIIBI IPOTEKAHUSI MTPOLIECCOB (POPMUPO-
BaHUsI OMOMAaKpPOMOJICKYJI U CBSI3aHHBIX C HUMH MPOIIECCOB C TOYKH 3pCHUS (PU3UKU U MAaTEMAaTHUKH.

2. Mecto aucuuminnsbl B ctpykrype OOII 6akanaBpuara:

Jucnummna «buodusuka» (b1.0.22) otHocuTes K 00s3arenbHOi yacT biioka 1 «J/lucuumim-
HBI (Motynn)» yuebHoro mana OOIT u uzydaercst B 6 cemectpe.

s ycrnemHoro OcBOGHHsI Kypca HEOOXOAMMBI 3HAHUS MaTeMAaTUKH, XUMHH, (pU3nueckoi u
KOJJIOWIAHON XUMHH, OMOJIOTUYECKON XMMHHU, IIUTOJIOTUH, (PU3MOJIOTUH YeJIOBeKa U )KUBOTHBIX, (H-
3UOJIOTHH pacTeHHi, reHeTuKU. buodusnka onupaercs Ha OCHOBHBIE JIOTHYECKHE OCTPOeHUs Ppu3u-
KU, LIUTOJIOTUU U OMOXUMUH, TaK KaK pacCMaTPUBAET BCE KJIETOYHBIE CTPYKTYPhI M IPOLECCH HA MO-
JIEKYJIIpHOM ypoBHE. BOMakpoMoseKybl, Takue Kak OeNKH, MoJucaxapubl, HyKJICHHOBBIE KUCIIO-
TBI U JIMNIUBI yKe 00Jiee COTHH JIET SBIISIOTCS 0O0bEKTaMU M3y4eHHs OMOJIOTHYECKONW XMMUHU. 3HAHHUE
[UTOJIOTUU HEOOXOIMMO JIs JIOTUYECKOTO Mepexoaa OT M3YUYeHHUs OPraHOMA0B KJIETKHM HAa MUKPO-
CKOIIMYECKOM YPOBHE K MOJIEKYJIIPHOMY M aTOMHOMY ypOBHIO. Takyke 3HaHME LIMUTOJIOIMH, OMOXU-
MUU U HU3N0I0TUU 0043aTeIbHBI ISl HOHUMaHUs (PYHKIIMOHAIBHBIX aCMIEKTOB KU3HEICITeIbHOCTH,
TaKUX KaK TPAHCIOPT M OOMEH BEUIECTB, Iepeaya HepBHOTO MUMITYJIbCca. 3HAHUS U YMEHHS, TPHO0-
PETEHHbIE MTPU U3YUYEHUU BBILICYKAa3aHHBIX JUCIMILINH, JODKHBI MTOJHOCTHIO MOJTOTOBUTH CTYIEHTA
K BOCTIPHSATHIO Kypca OMO(pH3UKH.

3HaHus, MOJTYYEHHbIE B XO0Je M3ydeHHs Kypca «buodusuka» SBISIOTCS XOPOILIUM MpeJlie-
CTBEHHUKOM JIJIsl IUCUUIUIMH «MosekyispHas Ouosorus», « IMMmyHonorus», «buorexHoaorus».

3. Pe3yabTaThl 00yYeHHsI 10 THCHHUIIIMHE

Koa n HaumeHoBaHuUe Koa 1 HauMeHOBaHMe HHAMKATOPA Pe3ysabTaThl 00yYeHHs
KOMIIeTeHIIUH (MHAMKATOPOB) AOCTHKEHUSA
KOMIIeTeHIIUH
OIIK-2: Cnocoben  mpumensats | 1.1_B.OIIK-2 JemoHCTpHUpYyeT | 3HATH:
MPUHLUIIBI CTPYKTYpHO- | 3HaHHE OCHOBHBIX CHCTEM - TIpeIMeT, 3a7a4l U METObl OHO(H-
(hyHKIIMOHATIBHOM OpraHu3aIyy, | KU3HeoOecreueHHs " 3UKH;
UCIIONIb30BaTh  (PM3MOJIOTMYECKHUE, | TOMEOCTaTHYECKOM perynsIu - CTpoeHHEe U KOH(OpMALMIO OENKOB
IIUTOJIOTHYECKHE, OMOXUMHYECKHE, | )KU3HEHHBIX (QYHKIUH y pacTeHUH U y 1 HyKJICHHOBBIX KHCJIOT;
O6uodusnueckre METONIBl aHAIM3a | )KUBOTHBIX, CIIOCOOBI  BOCHPHSITHS, - TepMOJMHAMHYECKHE OCOOCHHOCTH
JUIT  OHNEHKM M KOPPEKUIUH | XpaHEHMS M Iepenadn MH(POPMALHH, JKMBBIX OOBEKTOB M OHMOJIOTMYECKHX
COCTOSIHMSI JKMBBIX OOBEKTOB MW | OPHEHTHUpPYETCSI B  COBPEMEHHBIX MIPOLIECCOB;
MOHHUTOPHHTIA CPEJIbl X OOUTAHMUS; METOUYECKUX MOJX0JIax, - JeTalbHYI0 XapaKTEPUCTHKY OC-
KOHIICTIIIHSIX u npobiemax HOBHBIX IPOIIECCOB, IIPOTEKAIOIINX B
(U3NOTIOTHH, IUTOJIOTHH, OMOXUMUH, KHUBOH KJETKE: TPAHCIOPT, mepeaada
O6no(hr3 Ky, CUTHaJa, OEJTKOBBINA (HOJITUHT.
2.1_B.OIIK-2 OcyuectsisieT BbIOOp | YMeTh:
METOJIOB, aACKBAaTHBIX MAJISI PEIICHHS | - IPUMEHATh 3HAHUS 00 0COOCHHOCTSX
HCCIIEI0BATENIbCKOM 3a/a4d; | PaCCMOTPEHUS] OMOIOTHYECKUX CUCTEM
3.1_B.OIIK-2 BreisBuser  CBA3M | C TOYKM 3peHUs] (U3MKH JUIS aHAIN3a
(U3HOJIOTHYECKOTO COCTOSIHUSL | IPOILIECCOB, MPOTEKAOUINX  BHYTPHU
00bekTa ¢ (haKTOpaMH OKpYKaIOIIeH | OpraHu3MOB.
cpenpl. Baagern:
4.1_B.OIIK-2 [Ipumensier | - coBpeMEHHBIMHU MPEACTABICHUAMH 00
9KCIIEPUMEHTAJIbHbIE METOJABl  JUISl | OCHOBax OHO(PHM3MYECKUX HCCIIEI0Ba-
OILIEHKH COCTOSTHHS KMBBIX OOBEKTOB | HUI, MaTeMaTH4eCKOTO MOJEIUpOBa-
HUSL;
- 0a30BBIMH MeTOIaMH Omo(H3uKH,
MIPUMEHSEMbIMU B (YHIAMEHTAIBHBIX
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1 MPUKJIAJHBIX UCCIICJOBAHUAX.

IIK-4 CnocobGeH npuMeHSITH B
npoeCCHOHANBHON  IeSITeNbHOCTH
3HAaHUST OMOJIOTHMH, OHMOTEXHOJOIHHU
M DKOJOTUHU

1.1_TIK-4 [leMOHCTpHpYET 3HaHUS O
METOJAaX OLIEHKA BO3JEHCTBUA XO-
3HCTBEHHON IEITEILHOCTH Ha
CTPYKTYpY H# (YHKIHOHHPOBaHHE
Ha3eMHBIX ¥ BOAHBIX YKOCHCTEM.

2.1 _TIK-4 Ananu3upyeT W KpHUTHYE-
CKH OIICHHMBAaE€T COCTOSHHS 3aIacoB
BOJIHBIX M HA3€MHBIX OHOPECYPCOB
3.1_IIK-4 PazpabarsiBaeT TecT-
CHUCTEMBI M TMPOTOKOJIBI TPOBEICHUS
MOHHUTOPHHIQ MMOTEHI[UATLHO
OIIACHBIX 0HO00BEKTOB npu
COCTaBJICHUU TMPOTHO3HBIX OILIEHOK
BIIVSTHUS XO3SHCTBCHHON
ESITENHHOCTH YeJIOBEKA Ha
COCTOSIHHE OKpY)Karomei cpemsl C
TIpUMEHEHUEM MIPUPOJOOXPAHHBIX
TEXHOJOTHUH

3HaTh:

- OCHOBHBIE CIIOCOOBI
MEKMOJIEKYJISIPHBIX B3aUMOJIECHCTBUH U
OCHOBBI  (PM3WYECKOH  PETYISALUH

MPOIECCOB (DYHKIIMOHUPOBAHHS SKHBOM
KIETKH B COCTABE MHOTOKIETOYHOI'O
OpraHu3Ma,;

- OCHOBHBIE NPHUHIMUIBI TOWCKA |
aHanu3a MHGOPMAIMK B 3JIEKTPOHHBIX
OaHKaX JaHHBIX;

- OCHOBHBIE TpeboBaHus K
IUIAHUPOBAHUIO,  OpraHu3allud |
MIPOBECHUIO HaY4HBIX
9KCTIEPUMEHTOB.

YMmers:

- TpPOBOIHUTH 3JeKTpodope3 OenKoB,
IPaMOTHO OLICHUBATH PE3yJIbTATHI;

- OLEHUBATh KOAY(DUIIMCHT TOBEpPX-
HOCTHOTO HATSDKCHHS Pa3IMYHBIX JKH]I-
KOCTEH, TOBEPXHOCTHYIO OydepHOCTH
pacTtBopoB 1pu nobarnenuu [1AB;

- TPOBOJUTH aHAIU3 OCMOTHYECKOTO
JIaBJICHUSI PaCTBOPOB IO BBI3BIBAEMBIM
Ouonornyeckum s dexram;

- IPOBOJIMTH aHAIN3 HAOyXaHHs TKaHel
B PAacTBOPax C PasHBIM OCMOTHYECKHM
JIaBIICHHEM.

Baagern:

- HaBBIKAMH SKCIUTyaTallul COBPEMEH-
HOH anmapatypbl H 000pyIOBaHHS IS
NPOBEICHUS Hay4HO-
UCCIIEZIOBATENLCKUX W J1a00paTOPHBIX
pabor;

- 3HAaHWUSIMH NPUHIIMIIOB COCTaBIICHHS
HAayYHO-TEXHUUYECKHX ITPOCKTOB U OT-
YETOB.




4. CTpyKTYypa M coep:KaHue TUCHUILIMHBI
OO6mias TpyA0€MKOCTh TUCIMILUIMHBI COCTABIISIET 3 3a4eTHbIe eanHUIBI 108 yacos.

Bune! yueOnoii padoTsl, BKiIIOYast
DopMBbI TEKYLIET0
CaMOCTOSATEIbHYIO PadoTy
KOHTPOJISt
CTYI€HTOB M TPYI0eMKOCTh (B
ycneBaeMoCTH (no
Hacax) Heoenam
Ne Cemec | Hepens JlabopaTopHbie
Pa3nen aucuunInHbI cemecmpa)
n/n P ceMecTpa 3aHATHA
Dopmbl
MW3unmx—- | C N
Jlekuuu| OOmas NMPOMEKYTOYHOM
npaktu- | P
TPyaOEM arrecrauuu (no
yecKast
KOCTb cemecmpam)
[10JIrOTOBKA
1 | TEPMOJMHAMUKA XUBbIX CUCTEM
[Tpenmer u metons! OuohuU- 1 2 6 Pedepartsr.
1.1 | 3uku. Mcropwust pa3BuUTHSL. 6 Brimonuenue
y4eOHOro Tecra
OCHOBBI TEpMOIUHAMUKU 2 2 6 YcTHbI n
12 6 MMUCbMEHHBIN OTYET,
7 4 BBITIOJTHEHUE
y4ebHOro Tecta
buodusnka 6enka u 3 2 6 YCTHBIH 1
HYKJIEHHOBBIX KHCIIOT. MIICBMEHHBIH OTYET,
13 6
8-9 8 4 BEITIOJTHEHE
y49e0HOTO0 TecTa
Buodusuka GpepmeHTaTHB- 4 2 6 Pedepartsr
1.4 | HBIX peakuuii. 6 Brimonaenne
y49e0HOTO TecTa
2 | BUODPU3UKA CJIOXKHBIX CUCTEM
Buoduzuka memOpaH. 5 2 6 YcTHBIH 1
MACbMEHHBIN OTYET,
2.1 6 10 4 BBITIOJTHEHUE
y4e0HOTro TecTa.
Jloxnazsl.
buoduzuka memOpaHHBIX 6 2 6 YcTHBI 1
29 IPOLIECCOB. 6 MUCbMEHHBIN OTYET,
' 11-12 8 BEITIOJTHEHHE
y4e0HOTo TecTa
Ipome:xxyTounas 6 13 IK3aMeH
arTecranus — 364.
HToro nmo nucuuIInae — 12 24 4 36
108 u.

Pa3znen 1 TepmoanHaMuKa )KMBBIX CHCTEM

1.1 Mpeamer u metonbl Ouodusuku. Mctopus pa3BuTusa. XapakTepUCTHKAa OHMOPHU3UKH Kak
HAyK{, 3aHUMAIOIIEHCs U3yuyeHHeM (HU3UUYECKUX OCHOB >KHU3HEIESITENbHOCTH KieTku. Mcropus
BO3HUKHOBEHUS U pazButus 6modusuku. Kuura 3. Hlpénunrepa «KuzHp ¢ ToUku 3peHUs QU3NKN»
KaK Hayajo CYIIEeCTBOBaHMA OMO(QU3MKU Kak Hayku. MccienoBaHusi y4EHBIX JPEBHOCTH, CPETHUX
BEKOB U HOBOTO BpEMEHH, Kacaromuecs (U3MUECKHUX acleKTOB KU3HM yenoBeka (Dmnukyp, [aneH,
Anbxazen, Jleonapno na Bunum, V. Iapseit, JI. Ditnep, A.A. bopennu, JI. 'anbBanu, A. Bonbra,
M.B. Jlomonocos, A. JlaBya3be, }O. don Maiiep, I'. ['enbmromsir). Pabots! yuénsix XX Beka (H.B.
Tumodees-Pecosckuii, A.JI. Umxesckuii, 1 Jlenrmiop u K. brnomkert, @. [lepyn, Y. ActOropu u 1.
Kennpro, . ¢on bekemm, J[. Yorcon, ®. Kpuk, P. ®pankaun, M. Yunkuncon). Paznenst
6uodpusuku. buodusnueckne MeTo]bl UCCIEAOBAHUS U OTPAaHUYEHUS MX NMPUMEHEHHS Ha Pa3HbIX
YPOBHSIX OpraHU3alliy KUBOW MaTEpHUU.

1.2 OcHoBbI TepMoarHaMUKU. OCHOBHBIE MOHATHS TEPMOJAWHAMHUKHN M (PU3MKH: TeMIepaTypa,
paboTa, PHeprusi, SHTPONHS, SHTAIbNUA. TepMOIMHAMUYECKHE CUCTEMbl M HUX KJacCU(UKALINA:
OTKpBITBIE, 3aKPBITHIEC, W30JMPOBAaHHBIE. ODKCTECHCUBHBIE W HHTEHCUBHBbIE MNapameTphl. llonsarne
NOTEeHLMaNa. DHAEPrOHUYECKUI U SK3EprOHUYECKUH MPOLECChl. DHEPreTHYecKOoe COMpsKEHUE.
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CocrosiHue paBHOBECHs] M CTalMOHapHOE cocTosiHue. bamanc sHTponuu. McxoaHblie MOT0XKEHHS
TepMOJMHAMUKHU. [lepBbIli 3aKOH TEPMOJWHAMHUKH. 3aKOH COXpAaHEHUs SHEpruu. Buawsl sHeprum:
BBICIINE, MPOMEXKYTOUHbIe, HU3MKE. Jlerpaganus >HEPruu Kak CBOMCTBO KUBBIX CHUCTEM. 3aKOH
I'ecca. DHTanenus. Bropoil 3akoH TepMOAMHAMHUKH. YpaBHeHUE [IpuroxkuHa mjisi *KUBBIX CHCTEM.
DHTAIBIIUYECKUE U SHTPOITMYECKUE TTPOLIECCHI.

1.3 buodwmzuka Oenka W HYKJICHMHOBBIX  KHCJIOT. CBsi3W,  MOIIEPKUBAIONINE
OnomMakpoMoieKyibl. benku kak HeperynspHble Ouornonumepbl. DPHUINKO-XMMHYECKHE CBOMCTBA
AMUHOKHUCIJIOT. YPOBHHU CTPYKTYpHOH opranuzauuu OenkoB. IlepBuuHas CTpyKTypa Kak YpOBEHb
opranm3anuu O0enka. BropudHas cTpykTypa Oenka. o-Crupalib Kak BOKHEUITUN JIEMEHT BTOPHYHOM
CTpYKTypbl. Poib OOKOBBIX paJuKaloB aMHHOKHUCIOT B (hOpMHpOBaHUH o-crivpaneid. VHbie BHUIIbI
CHUPATBHBIX (OPM BTOPUYHOM CTPYKTYphl (cmupaib 319, NMPOJUHOBAs CHHpaib) [-CTPYKTypa:
napajuieIbHOC M aHTUTApaIeIbHOE PACIONIOKEHUE Menel mpu GopMupoBaHuu cioeB. TperudHas
CTpyKTypa Oenka. M3omepumerpuueckue 3aiaddl Jjs MaTeMaTUYECKOTrO MOJICIMPOBAHUS U
npeckazanus GopMbl OETKOBOW MOJIEKYJIIBI TI0 MOCIEIOBATETFHOCTA aMUHOKUCIIOT. [ T100yIsipHbIC U
bubpumapasie 6enku. CTabUIBHOCTh MPOCTPAHCTBEHHOU CTPYKTYpHL. ['uapodobuoe saapo. Dopma,
KOMITAKTHOCTh M JWHAMHKa MOJIeKynbl Oenka. Co3ganue OucnmpanbHoi Monenu moiekynasl JJTHK
(k. Yorcon u ®@. Kpuk). [lpuamuns: crpoenus JIHK. B-, A- u Z- dopwmsr JJTHK.

1.4 buodusuka dhepMEHTATUBHBIX peaknuid. DEepMEeHTH KaK OMOJOTHYECKHE KaTaTH3aTOpHI.
OcoOenHoctu (pepMEeHTATHBHOIO KaTalu3a (CnenupUYHOCTh, AKTUBHOCTb, CHUXCHHE DSHEPTUu
aKTUBaMK). EnuHUIBI akTHBHOCTH (epMeHTOB. KnHeTnka gepMeHTaTUBHBIX peakiuii. Koncranra
Muxasnuca-MeHTeH.

Pa3nen 2 buodusuka cia0KHBIX CHCTEM

2.1 buoduzuka wmemOpan. IIn€Hku, mwumemisl, mMemMOpaHbl. Pa3BuTHe mnpeacTaBiIeHUN O
CTpoeHUH MeMOpaH. XWUMHUYECKUH COCTaB MEMOpaH: JIHMIHIbI, OCJIKH, YIICBOIBI. 3aBUCUMOCTH
COCTOSTHUSI MEMOpaHbl OT COCTaBa M COOTHOIIEHUS YXUPHBIX KUCIOT. ['mapodoOHbIil addext kak
OoCHOBHOU 3¢ dekr, obycnarnmuBarommii ¢opmupoBanne wmemOpan. I[loBemenune wmemOpan B
AIEKTPUUYECKOM TIOJIE.

2.2 buodusnka MeMOpaHHBIX MPoIeccoB. TpaHCTIOPT BemiecTB yepe3 MeMOpaHbl. [laccHBHBIN
TPAHCIOPT, MEXaHWU3Mbl. AKTUBHBIA TPAHCHOPT, BHIbL. MUTOXOHApUATIbHAs LENb NEpeaadn
AJIEKTPOHOB KaK SPKHUM MPUMEP IHEPTETUUECKOTO COMPSIKEHUS M MPEBPAIICHUS SHEPTHH Pa3HOCTH
MOTEHIIMAJIOB B 3HEpruto Makpospruueckux cpszed AT®. Ilepenaua HepBHOro MMIyibca, poiib
aKTHUBHOTO TPAHCIIOPTa B Pa3BUTHUHU MPOIIECCa.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU, IPUMeHsIeMble ITPH 0CBOEHUH TUCHUILIUHBI

[Tpu peanuzarun yueOHOM TUCIUIUIMHBI UCTIOIB3YIOTCS Clienytonue (GopMbl 00yUEHUS:

1) mpaouyuonnvie: NEKIMN, CEMUHAPBI, IPAKTUIECKUE 3aHATHSL.

2) cospemenHble UHMEPAKMUBHBLE MEXHOIO2UN: CO3/IaHhe MPOOJIEMHBIX CHTYAIHid, POJICBBIC,
JIEJIOBBIE UTPbI, MHTEPAKTUBHBIC JICKIIUH, TUCKYCCHH.

B xone peanu3zanuu nporpaMMbl HCTIOIB3YIOTCS CIIEAYIONUE 00pa30BaTeIbHbIe TEXHOIOIHHU:
- JIMajoroBoe oOydeHHe, B XOJe KOTOPOTO OCYIIECTBISIETCS B3aWMOJICHCTBUE MpemojaBaTens U
00y4aeMoro; BOBJIEUEHHE B IMPOIECC MO3HAHMS, MAaKCUMAaIbHOIO KOJIMYECTBA Yydalluxcs, B aTMocdepe
JTO0OPOXKENAaTeThHOCTH U B3aUMHOUN MOJACPKKHU. [ 3TOr0 Ha JMEKIUAX MPEAroaaraeTcsi UCIOIb30-
BaTh CUCTEMY MIPE3CHTAINH C IEMOHCTPAIMEH OTIEIBHBIX 3a/1a4 BUPTYAJTbHOTO MPAKTUKYMa;
- «MUHH-TICKIIUY,
- IPUBJICYEHUE CIICIIUATMCTOB M0 PEATM3alli HHCTPYMEHTAJBHBIX METOJIOB aHAJIH3a;
- pa3pabotka «IIpoekTa (cxembl) UCCIEIOBAHUS»; MTPHUOOPETEHUE HABBIKOB pabOThl Ha MpHUOOpax;
OKCKYpPCHHU B IIEHTPHI KOJJIEKTUBHOTO TIOJIb30BAHUS ISl 3HAKOMCTBA ¢ YHUKAJIBHBIM J1a0OPaTOPHBIM
o0opynoBaHueM;
- IOJTOTOBKA PEIICH3MI Ha HAyYHBIE CTAThH, IMMOATOTOBKA pedepaToB M JTOKJIAI0B HA CEMUHAPaX;
- IpUBJICUEHUE CTYICHTOB K Hay4yHOI paboTe Ha Kadenpe.



[lpu peanu3anuy pa3IUYHBIX BUAOB Y4€OHOH pabOTHI MpeaycMaTpUBAEeTCS HCIOJIb30BAHUE
HanOoJiee HHPOPMATHBHBIX M OOIIEAOCTYHBIX pecypcoB MHTepHeTa. Mcnonb3oBanue Gpopmel aemno-
BOW WIPBl C MHIUBUAYATBHBIMU 33/IaHUSIMH Pa3HbIM TPYIIaM MPH3BAHO aKTUBU3UPOBATh MBICIH-
TENBHYIO JAEATEIBHOCTh CTYACHTOB B JlyXe copeBHOBaHMsA. [Ipu mpoBeneHnn 1a00paTOPHBIX 3aHATHH
B paMKax npaKkmuueckou no020mo6KU TAKXKe MPEeNIoyiaraeTcs MpPeAOoCTaBIATh CTYIAEHTaM MaKCH-
MaJIbHYIO CaMOCTOSITEIBHOCT B MX IOATOTOBKE M MpoBeAeHUH. Takum o0pa3oM, y cTyaeHTOB (op-
MUPYIOTCS 0a30BbI€ HABBIKY TUIAHUPOBAHMS U OPTaHU3ALUN HAYYHOTO SKCIIEPUMEHTa, paboThl HA CO-
BPEMEHHOM JIabOpaTOPHOM 00OPYIOBaHUH.

3aHATHS JIEKLMOHHOI'O TUIIA IO IAHHOM JUCHUILIMHE COCTaBIsOT 11 % aynuTOpHBIX 3aHATHM.
Y nenbHBIN BeC MHTEPAKTHBHBIX (popM 00ydEeHUs COCTABISIET OKOJI0 25% ayIUTOPHBIX 3aHATHA.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeILHOIO Mpolecca
JJIS1l MHBAJINI0OB M JIMI ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM 310POBbS

— UCHOJb30BaHUE MHIMBUYaJbHBIX TpaduKOB 00yUEHUs U CIayl 3K3aMEHAI[MOHHBIX CECCHIA;

— oOpraHM3aiys KOJUIEKTHBHBIX 3aHATUN B CTYIEHYECKUX TPYIIMAX C LN OKa3aHHsS MOMOIIHN B
MOJy4eHUU MHPOPMAIIUN HHBAIMIAM U JIIAM C OTPAaHHYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI;

— MPOBEACHUE WHIWBUAYAIbHBIX KOPPEKIIMOHHBIX KOHCYJIbTALMMI [1JI1 UHBAIMAOB U JIUL C OrPaHHU-
YCHHBIMU BO3MOXXHOCTAMU 310POBbBA,

— Ui JIUI ¢ OTPaHUYCHHUSIMH TIO CIIYXY Ul OOJerdeHusl yCBOGHHUS MaTepralia mpeaycMaTpuBaeTCs
MaKCHUMaJIbHO BO3MOYKHAsl BU3Yyalu3aIlusl JIEKIIMOHHOTO Kypca, B TOM YHUCJIE MIUPOKOE MCIIOIb30-
BaHUE WUTIOCTPATUBHOTO MaTepHala, MyJIbTUMEIUNHON TEXHUKH, TyOIUPOBaHUE OCHOBHBIX IO-
HSATHUH Y IOJIOKSHUM Ha clIaiiax;

— JJIA JIiL € OTpaHUYCHUAMMU 110 3pCHHUIO MPECAYCMATPUBACTCS UCIIOJIB30BAHNC prr[HOMaCHITa6HI)IX
HaTJISIHBIX TTOCOOUH.

6. YueOoHO-MeTOAMUYECKOEe o0ecreueHrHe CaMOCTOSATEIbHOM paﬁoTbl CTYAEHTOB. Onenou-
HbIC CPEeACTBA AJIfl TCKYHICT0 KOHTPOJIA YCIIEBACMOCTH, HpOMeHCYTO‘IHOﬁ aTTeCTallui 10 UTO-
raM OCBOCHHUHA NUCHMUIIJINHDBI.

[Ipu peanuzanuu TaHHON AUCIUTIIIMHBI UCTIOIB3YIOTCS CIEAYIOIINE BUIBI CAMOCTOSITEIHHOM
paboThl — MOJITOTOBKA K JIaOOPAaTOPHBIM, CEMUHAPCKUM 3aHSATUSIM M KOHTPOJIBHBIM paboTam, paboTa
C JUTEepaTypo i MOArOTOBKM J0KianoB. CamocTosiTenpHas paboTa CTYIEHTOB MOJAKpEIIeHa
yueOHO-METOIMYECKUM U HH(POPMAIMOHHBIM 00ecreYeHneM, BKIIOYAIOIINUM Y4eOHUKH, y4eOHO-
METOJMYECKHE TMOCOOMs, KOHCIEKTH JeKiui, MHTepHer-pecypebl. Tekymuid KOHTPOIb BKIIOYAET
OMPOCHI U TECTUPOBAHUE.

@OHJ1 OLICHOYHBIX CpeACTB 0(OPMIIEH B KaUeCTBE MPUIIOKEHHS K yueOHOU pabouell mporpamMme
TUCIUILINHBL «buodu3suka.

B pamkax camocTosiTenbHOM paboThl CTYIEHTHI TOTOBIT pedeparsl Mo onodusuke, a TakxKe J0-
KJIaJbl K CEMHHAPCKUM 3aHATHAM. [IpuMepHBbIi epeueHs TeM Uit 3TUX paboT mpuseneH Huxe. [lon-
TOTOBJICHHBIN pedepaT Mo BHIOpaHHOW TeMe MPEeOCTaBIIsETCS MPernoAaBaTeio Ha MpoBepKy. Pede-
paThl, MOJYYMBILINUE BBICOKYIO OLIEHKY, MPEICTABIAIOTCS IPYIUM CTYAEHTaM Ha CEMHUHAPCKOM 3aHs-
tiu. KOHTpOJBHBIE BOMIPOCH! M 3aIaHUS 71l POBEJCHUS TEKYIIETO KOHTPOJISI MMPOBOJISITCS MPEroa-
BaTesneM B ()OpMe YCTHOTO M MHCHbMEHHOTO OMPOCOB MM TECTHpOBaHUs. Hibke TpUBEICHBI 3a1aHUs
Jutst TecToB. CIMCOK BOIIPOCOB K IMTPOMEKYTOUHOM aTTecTalliy TakKe MPUBEEH Aajee.

6.1. IlepeyeHnb 1a00PATOPHBIX PAadOT K AUCHUILINHE

1. IloBepXxHOCTHOE HaATSHKEHUE.

2. I3MepeHne 0CMOTHYECKOTO JaBJICHUS pa3IMUHbIX KHUIKOCTEH.
3. MeTonb! BBIICTICHUS U OYUCTKA OEJIKOB.

4. Dnextpodope3 6eTKOB.



5. buonoTeHIMAIbI.
6. HaGyxanue TkaHei.

CoNoA~WNE

Tl e Y N SE S B
SouhkhwdEO

17.
18.
19.
20.
21.

6.2. Tems! pedepaToB u 10KI1210B

Mukpockornusi.

JlnHaMuueckoe paccestHue CBeTa.

Bugumasi, YO u UK cnekrpockonus.

DnexTporopanusi.

HNmnenancomerpusi.

PaznoBuHOCTH 35eKTpodopesa: n3odekTpodokycupoBanue, 2D anektpodopes.
3D monenupoBaHue OEIKOB.

ITonmyyenue MmoHOIUIEHOK JIeHrMIOpa-biaomKerT.

[Tapanokc JleBeHTans B Gponaunre Oenka.

Cummertpus u QpakTaaIbHOCTh OMOJIOTHYECKUX OOBEKTOB.

ABTOKOJIE0aHUS ¥ AaBTOBOJIHBI B OpraHax U TKaHSX.

Bo3zgeiicTBue ynbTpasByka Ha OMOJIOTMYECKUE TKAHU.

[IpumeHneHue ynpTpa3ByKa B MEIUIIUHE.

Knaccudukarus u perucrpanus OMONIOTEHIINAIOB.

[Tprmepsl BOSHUKHOBEHHS OMOTOTEHIIMANIOB B KJIETKaX U TKAHSIX dKUBOTHBIX U PACTEHUN.
B3aumocBs3p nporeccoB pasapakeHusi U BO30YXAEHUS C BOSHUKHOBEHMEM U CHUJIOW OHOIIO-
TEHIMAJIOB

brodwusnka BOCIpUsATHS 3ByKa CIIyXOBBIM aHAJIH3aTOPOM.

buodusuka BocIipusATH LIBETA U CBETA 3pUTEIHHBIM aHAIU3ATOPOM.

Bbrodwusika MBIIIIEYHOTO COKPALICHHUS.

buodusuka cucreMbl KpOBOOOpAIIIEHUS.

buodwusnka npxaTeIbHON CHCTEMBI.

6.3. Bonpochl I caMOCTOATEIbHOI PadoThl MPH MOATOTOBKE K TEOPeTHYeCKOi 4acTu

JIAa00PATOPHBIX 3aHATHI

1.

OCHOBHBIE MTOHATHS TEPMOJAUHAMUKH (paboTa, sHeprusl (BHYTPEHHsIsI, CBOOOAHAs), TEMIIEPaTYy-
pa (LIKasbl, IEPEeBO €IUHULL), SHTPOIIHS)

TepmoaunaMmuyeckue cucremsl. Kiaccudukanus u xapakTepucTuka. DKCTEHCUBHbIE U MHTECH-
CUBHBIE ITapaMeTPbl TEPMOJAMHAMUYECKUX CUCTEM. DK3€prOHMYECKHE U SHIEPrOHUYECKUE MPO-
L[ECCHI.

[lepBbiii 3ak0H TepMoauHamuKku. Ero mpumeHeHue k >kKMBBIM cucrteMaM. 3akoH ['ecca, kak
CJIEZICTBHE MEPBOT0 3aKOH TEPMOJMHAMUKHU. Jlerpananus u npeodbpa3zoBaHue SHEPTUU B TEPMO-
JTUHAMHYECKHUX cUcTeMax. TersioBasi SHEprusi Kak Mepa JI00bIX BUAOB SHEPIHH B TEPMOJIUHA-
MHUYECKHX cucTemMax. Buasl nepenauu Temia.

BTtopoii 3aKk0H TepMOAMHAMUKH. DHTAIBNNS. VI3MEHEHNE SHTPONUHU B Pa3IMYHbIX TEPMOJINHA-
MHUYECKMX CHUCTEMAaxX. DHTAJIbIUITHBIE U SHTPONMIHbIE NpolLiecchl. Y paBHeHue [Ipuroxkuna kak
JI0Ka3aTeNbCTBO MPUMEHUMOCTH 210 3aKOHA TEPMOJIMHAMUKHU K KUBBIM CHCTEMAaM.

Criermuduixa MoneKyIsipHoil 6nomexanuku. ['paBuranus u uHepius. JMCKpeTHOCTh ABUXKEHUS
U OTCYTCTBUE CUJIbI TpeHUs. TeroBoe ABmxeHue. Poiab BOAHON cpebl B OpraHu3aiiy CTpyK-
Typbl OomMakpomostekyi. [Ipuniunsl MonekynsapHoro y3HaBanust Kpeiina.

Cas13u B O6enkax U HYKJIEMHOBBIX KHcloTax. KoBaneHTHbIe CBS3U. SIBIeHMEe pe3oHaHca NenTH -
HOU CBsI3M, KaK (akTop obecreyeHus: JOMOJIHUTENTbHON MPOYHOCTH. DIIEKTPOCTaTHYECKHE B3a-
uMmozeicTBus. Ban-nep-BaanscoBsr cunbl. Bomopoausie cBszu. ['mapodoousiii a¢dexr. Crek-
KUHT B3auMogekcTus B JIHK.

buodusuka 6enka. [IporenHOreHHBIE aMUHOKHUCIIOTHI B cocTaBe OenkoB. Kiaccudukarus amu-
HOKHCIIOT 10 3apsany. Knaccudukarus aMuHOKUCIOT o ruapodoOHOCTH paaukaia. Bropuy-
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Has CTpYKTypa Oenka: BUJbI, YCIOBUS (OPMHUPOBAHUS, XapaKTEPUCTUKU. TpeTuyHas CTpyKTypa
Oernka: BUJIbI, 3aBUCUMOCTb ()OPMBI TPETUYHOM CTPYKTYpPBI OT BXOASIIMX B COCTaB Oelika aMu-
HOKHCTOT. DOAMHT U ACHATYpaLHs.

8.  buo¢wusnka HyKJIeMHOBBIX KUCIOT. [lepBUuHas CTpyKTypa HYKIEHHOBBIX KHCIOT: OCOOEHHOCTH
JHK u PHK. BropuuHast cTpyKkTypa HYKJICHHOBBIX KUCIIOT: BHJIbI, XapaKTEPUCTUKH, OCOOCH-
HOCTH HaXOXJI€HHs B KIIETKE.

9.  Kowmmnonentsl MeMOpaH. OCHOBHBIE BUTAJIbHBIC KUPHBIE KUCIOTHI B COCTaBE MEMOPaH KIIETOK.
XonecrepuH. benku B cocraBe MeMOpaH, UX KJIAacCH(UKaLMA IO MOJOXKEHUIO U (YHKLUAM.
CBsi31, yzepkuBaronye 0enku B MeMOpaHe. YTIIEBOJIbI B COCTaBE MEMOpaH: KJIETOUHAs CTEHKA
U TIMKOKAJIMKC.

10. Crpoenue memOpan. Victopus pa3BUTHS IPEACTABICHUNA O CTPYKTYpe MeMOpaH. CoBpeMeHHas
KHUJIKOCTHO-MO3an4ecKasi MOJIeb KJIeTOUHbIX MeMOpaH. CTpykTypa OminnuaHoro ciosi. Ponb
HACBHIIIEHHOCTH CBSI3€H JKUPHBIX KHUCIOT B TeKydecTd MeMOpaH. CTPpYyKTypsl HMOJSPHBIX TOJO-
BOK (pocodonunuaos: ¢hochoraunepuapl, I1a3MOTreHbl, COUHTOJIUITH B, TTUKOIUITHIBI.

11. Tpanucnoprt. Ilonsrue rpaguenta. [TaccuBnbiit Tpancmopt. Ocmoc. [Ipocras nuddysus. O6aer-
yéHHas 1u(pPy3us. AKTUBHBIA TPAHCHIOPT. YHUIIOPT, QHTUIIOPT, CUMIIOPT.

12.  MewmbOpannsbie mponecchl. [lepenada Bo30yKaeHUs IO HEPBHOMY BOJIOKHY. MUTOXOHAPHATIbHAS
Lenb MepeHoca 31eKTpoHOB U ATd-cuHTeTasa (SBJIEHUE SHEPreTHUECKOTO COMPSIKEHUs MPo-
mecca).

6.4. Ilpumepsl TECTOB 1O OHMOPHU3NKeE

1. BemecTBa, criocoOHbIE TPOHUKATH Yepe3 OUCIION TUMUAOB, AENAI0T ATO

A) mo-pazHoMy, 3aBUCHUT OT TUNa KJIeTKH 1 3anacoB AT® B neli b) runpodobubie - o rpanu-
eHTY, TUapo(dUIbHbIC — MPOTUB B) MpOTUB rpagrieHTa KOHIEHTpaluu (OT MEeHbIIeH K 6obieit) I)
10 TPAJAMEHTY KOHIIEHTpAllUU (OT OOJIbIIIEH K MEHBIIICH)

2. Beibepute BapuanT, rae BCE BemectBa MoryT nepecekaTs MEMOpaHBbI ITyTEM ITPOCTOM 1u (-
¢by3uu yepe3 OUCIION TUMHIOB
+ 2+
A) Boga, NHs3, CO b) Boga, Na', metanon B) amunokuciotsl, caxapa, Ca” I') atanon, Na, Bona

3. [1o anTunopty ¢ HaTpueM OyieT MePEHOCUTHCS:
A) amuHOKHCTOTH b) kanuii B) moueBuna I') rotokosa

4. ®uzunonoruueckuit pacrsop NaCl
A)0O9MB)0,IMB)02MT)0,15M

5. B MmeMOpaHe MUTOXOHIPHUI HaXOJUTCSI OCHOBHOM (epMeHT, cuHTe3upytommit AT® - ATO-
cuHTtasza. Ha cunre3 AT® 3TOT pepMEHT TpaTUT SHEPTHUIO

A) oToKa IPOTOHOB IO I'PAJNEHTY KOHIIEHTpalK b) moToka npoToHOB MPOTUB IpajueHTa B)
notoka nonos Na' no rpaauenty I') motoka nonos Na* mpoTHB rpajiuenTa

6. Beibepute npaBuiisHbIe yTBEepKaAeHus. «1,5% NacCl ...»

A) IIprBOINT K IETIa3MOJIN3y PACTUTEIBHBIX KIETOK; b) [IpUBOIUT K CIKATHIO SPUTPOIUTOB;
B) sBnsercs runoronnyeckuM 11 yenoBeka I') O6manaer 60abIIMM OCMOTHYECKUM JaBIICHUEM,
YeM TTa3Ma KPOBH.

7. Kanuii-HaTpUeBBIil HACOC NIepeKadyrBaer 3a 1 pas:
A) 2 nona Hatpusl, 2 noHa kanus b) 1 non xanus, 1 non Hatpus B) 2 nona Hatpus, 3 MOHA Ka-
mus ) 3 nona Hatpus, 2 HOHA Kalus

8. Ecut B KauecTBe JOHOpa IPOTOHOB HA 2NEKTPOHTPAHCIIOPTHOH 1enu BeicTymnaer HAJJH+H,
TO CO3/1aBa€MOI0 I'paInE€HTa IPOTOHOB OYJET JOCTATOUHO JISL:



A) 2 monexkyn AT® b) 1 monekynsl AT® B) 3 monexyn AT® I') 4 monekyn ATD

9. Ilepenaya HEPBHOTO UMITYJIbCA B CHHAIICE BBI3BIBACT JACTOISAPU3ALNIO (HCUE3HOBEHHUE pa3-
HUIIBI 3aPsJI0B C BHEITHEH U BHYTPEHHEH CTOPOHBI) MEMOpaHbI KJICTKH, IPUHSBIIEH curHall. Jlemo-
JSpU3aIHs MPOUCXOIUT OYSHB OBICTPO 32 CYET TOTO, UTO:

A) HaumHaeTcsl cuHTe3 OenKoB-MenuaTopoB b) npekpamaercs pabora Na-K-nacoca B) 3akpsi-
BAKOTCSL MOHHBIC KaHAIIBI ISl 9TUX e HOHOB I') oTKpbIBaroTCs HoHHbIe Kanais st Na*, K¥, Ca?*

10. I'panueHT Kanus B KJIIETKE TP HOPMAJIBHBIX YCIOBMSIX:
A) OrcyrctBet b) bonbie BHyTpu, MeHbIe cHapy»u B) Bosblie cHapy»ku, MEHbIIIE BHYTpU

11. Kakoii u3 nmepeuncieHHbIX BUIOB TPAHCIIOPTAa MOXKET OBITh TACCUBHBIM?
A) Antunopt b) Cumnopr B) Yaunopt

12. Ha pucynke 6ykBoil A 0603HaueHa

+

g

Bl
T

lemGpaHHblii noTeHuMan

2 M
m

A) Henonsapuzauus b) 'mnepnonspusanus B) Penonsipuzanusa I') [lorenunan neiictaus ) Ilo-
TEHIIMAJ TOKOS

6.5. Bonnpochbl K IPOMEXKYTOYHOI aTTecTallNU

10.

buodusuka kak Hayka: 11e7H, 3a/1a4u, IpeAMET, 00beKT uccieaoBanuii. Knaccudukanus pasz-
JIe7oB OMO(MU3UKH B 3aBUCUMOCTH OT pa3MEPOB UCCIEAYyeMOro 00bekTa. MeTooIorndeckas
0a3a paszenoB GUOPU3UKH.

Uctopus pazsutusa Ouopusuku. Bkiaa oTeyecTBEHHBIX U 3apyOexkHBIX YYEHBIX B Pa3BUTHE
onoduzuKy.

Knaccudukanus tepmoanHamuueckux cucreM. Mx mapamerpsl. M3onupoBaHHas cucrema —
UJcabHAs MOJIENb.

TepMonrHaMHU4YecKkOe paBHOBECHE 3aKPBITBHIX M M30JUPOBAaHHBIX cucTeM. CTallMOHapHOE CO-
CTOSIHME OTKPBITHIX ccTeM. OCHOBHBIE OTJINYHSI.

Xoa peakiuil B 3aKpBIThIX U OTKPBITHIX cuctemMax. Poib (hepMeHTOB.

DK3eproHryYecKue U 3HAeproHndeckue npoueccel. [loHsATHE MOTEHIMANa U Pa3HOCTH MOTEH-
[[UAJIOB. DHEPreTUUYECKOEe COMPSIKEHHE.

OcCHOBHBIE NIOCTYJIAThl TEPMOAMHAMUKH.

IlepBrlii 3aK0H TEpMOAMHAMUKH. 3aKOH ['ecca Kak CleICTBUE NEPBOIO 3aKOHA TEPMOJANHAMHU-
kd. TeroBas 23HEpIrysl — Kak SKBUBAJIECHT BCEX BUJIOB SHEPTHH.

Pabora kak mpouecc npeoOpa3oBanus sHepruu. IIpeoOpa3oBaHue >HEPrUu B 3aKPHITHIX CH-
cremax. Jlerpaganus 3HEpIUU B OTKPBITBIX CUCTEMAX.

OHnranbnus. 3MeHeHne SHTaNbINK B 9K30TEPMHUUYECKUX U IHJIOTEPMUYECKUX peakiusax. Bu-

ZIbI TEILUIOOOMEHA.



11.

12.
13.

14.

15.
16.
17.

18.
19.

20.

21.
22.

23.

24.

25.

26.

27.
28.
29.
30.
31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

ITonsite sHTponuHu. CBSA3b DHTPONMM C YHNOPAIOYEHHOCTBIO CHCTeMBIL. Poiib »HTpomuu B
KU3HEJEATEIIBHOCTH OPraHU3MOB.

BTtopoii 3aKOH TepMOJIMHAMUKY B IIPUIIOKEHUH K )KUBBIM cucTeMaM. Y paBHeHue [Ipuroxuna.
CBoOoanas sHeprusi [ m60ca. YpaBuenue ['mb60ca-I' elimronbpiia kak MaTeMaTu4eckoe oObsC-
HEHUE NMPOTEKaHUsI peakuii. DHTAJIBIIUNHHBIE U SHTPOIUUHBIE IIPOLIECCHI.

Crnenuduka OMOMEXaHUKH >KUBBIX OpPraHU3MOB. IIOHATHE CTaTUKU U JUHAMUKU B J)KUBBIX Op-
raHu3Max.

[TpuHnunsl MoseKynsgpHoro y3HaBanus KpeliHa Ha mpuMepe OMOIOrHYECKUX CUCTEM.
HekoBaneHnTHble B3auMoiecTBuUs B xKUBbIX cuctemax. [lorenuuman Jlenapaa-J>xonca.
I'uapodobubIil A3 dexT, kak (HakTop HANPABISAIOMUN Mporecchl (GoiauHra OGHOMOJEKYT U
dopmupoBanue MmeMOpaH. M3MeHeHne SHTPOIUH.

Knaccugukanus aMMHOKHCIOT 10 (PU3UKO-XUMHUYECKIM CBOMCTBAM paJMKaJoB.

[lepBuynas cTpykrypa Oenka. SIBineHue pe3oHaHca Kak MPUYMHA TPOYHOCTH MENTHIHON CBS-
3H.

CnupanbHble BUABI BTOPUYHON cTpyKTypa Oenka. Crnupanb 413 u 310 [IponunoBas crimpaiis.
Ycnosust hopMupoBaHUsL.

Cknayatble BUJbl BTOPUYHON CTPYKTYpBI OelIKa.

Hansropuunbsle cTpykTypsl Oenka. MotuBbl. lluHKoBBIM mnanen. JlelunHoOBas 3acTéxKa-
MOJIHUS.

W3onepumerpruueckue 3agauu B Onodusuke. @opMa TpeTUIHOH CTPYKTYphI Oenka. Kpusas
®duepa.

VYcnoBust pOpMHUPOBAaHUST YETBEPTUUHOM CTPYKTYphl Oenka. Poib BOAHOM cpeabl M TUapo-
dhobHOTO 3P dekra.

BropuuHas cTpykTypa HyKJI€MHOBBIX KHMCIOT. KoHpopmanuu, X XapakTEpUCTHKH U POJIb.
CTEKKUHT B3aUMOJEHCTBHUS.

@onauHr U JeHaTypalys HyKJIeMHOBBIX KUCIOT M O6enKkoB. banaHc sHTponuu. YpaBHeHue 3a-
BHCHMOCTH TE€MIIepaTyphl IuaBjieHus ot cocrasa JIHK.

Crpoenne memOpaH K1eToK U uxX GyHKUIuu. JK1IKOCTHO-MO3andeckass MOJelb MEMOPaH.
XUMHYECKUH cocTaB OnoIornyeckux MeMOpan. CBA3u MEXIy 4acTsIMU MEeMOpaH.

Membpana kak koHgeHcatop. [loBenenrne MeMOpaHbl B 3IEKTPUYECKOM TI0JIE.

Mertopa uccreaoBaHus IPOHUIIAEMOCTH MEMOpaH.

Tumnbl maccUBHOTO TpaHCIIOPTa BELIECTB Yepe3 KIeTOUHbIe MeMOpaHbl. Pojb rpaleHToB.
[lonsTHE rpagueHTa U €ro posib B HAIIPaBJICHUH IPOTEKAHUS ITPOLIECCOB.

(Cxema aKTMBHOIO U ITaCCUBHOTO TpaHcnopra. x otnnyue.

DHepreTHka akTUBHOTO TPAHCIIOPTa HOHOB depe3 MeMmOpaHy. Mogens pabotsr Na'-K'-
AT®a3bl.

[Tonstue 6monorenimanos. Knaccudukanus. [ToTerman mokos u nmoTeHuan aeincreus. Po-
JIM MOHOB HATPUS U KaJlus B T€HEpaluy MOTEHIMala JeCTBYS B TUTAHTCKOM aKCOHE KalbMa-
pa.

MexaHu3M nepeaaun 3JIEKTPUUECKOro UMITyJIbca 10 HEPBHOMY BOJIOKHY. Poib MHETMHOBBIX
000J10YEK.

MuTtoxoHapHaabHas Henb MepeHoca MeKTPoHOB. [IpuHIMI paboTel. DHEpreTuka npoiecca.
OcoGenHocTr (hepMEHTOB, Kak OMOJIOTHYECKUX KaTaanu3aTopoB. EMUHUIIBI aKTUBHOCTH.
depMeHTaTUBHBIN KaTanu3. Vi3MeHeHne SHeprun akTHBaIUK.

Crpoenue ¢pepmenToB. [Ipuunnbl 3¢pGeKTUBHOCTH (PepMEHTATUBHOTO KaTaau3a.
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41.

42.
43.

44,
45.
46.
47.
48.
49.
50.

CxeMa (pepMEHTAaTHBHOTO KaTajau3a Ha MPUMEPE PEeaknu Mpeodpa3oBaHus OJTHOTO cyOcTpaTa
B | nmponykT. @aKkTOpPHI, OrpaHUIUBAIOIINE CKOPOCTh MPOTEKAHUS (PEPMEHTATUBHOW PEAKIUU.
Koncranta Muxasnuca. ®uznueckuii 1 OMOJIOTHYECKUN CMBICI.

[ToBEpXHOCTHOE HATSHKEHUE PA3IUMYHBIX KUAKOCTEH. MeXxaHn3M BO3HUKHOBEHHS ITOBEpPX-
HOCTHOTO HaTsKEHUS Ha TpaHUlIe pa3jena 2 cpell.

[ToBepxHocTHOE HaTsKeHUE. [loBepxHOCTHAS OyPepHOCTD.

Onexrpodopes. [IpumeHenre B GMOTOTHYECKUX U CMEKHBIX UCCIIEIOBAaHUIX.

Onexrpodopes. [IpukinaaHbie acleKkTsl B MEIULIUHE.

Halyxanue Tkanei. Biausinue coctaBa HOHOB OKpY Karolel cpebl Ha HabyxaHue TKaHeH.
HaGyxanue Tkaneil. MeToabl H3y4eHHUsI IPOHULIAEMOCTH BEUIECTB B KIETKH.

HalOyxanwue Tkaneil. 3aBucHMOCTh HaOyxaHus Tkanei ot pH pactBopa.

OcMoTHYECKOE 1aBIIEHUE U METOJIbI €ro peructpanui. OHKOTHYECKOE JIaBJICHUE.

7. JaHHbIe 1JIs1 y4eTa ycneBaeMocTH cryaeHToB B BAPC.

Tabmuna 1.1 Tabmuiia MaKCUMaTBHBIX OAJIIOB IO BUAAM YI€OHOU e TSIIEHOCTH.

1 2 3 4 3) 6 7 8 9
Ipakru- CamocTos- ABTOMaTH3HU- Hpyrue Bubt TIpomexy
JlaGoparop- .
Cemectp Jlexuym YecKue TeNbHAst pOBaHHOE y4eOHO TOYHas arTe- HUroro
HBIE 3aHATUS
3aHSTHS pabota TCCTHPOBaHHE | HESTENbHOCTH cTanus
6 6 12 0 12 20 30 20 100

IIporpamma oueHMBaHUA Y4eOHO /IeSITeILHOCTH CTY/IEHTA
6 cemectp

Jlekumm - MocemmaeMocTh, OPoC, aKTUBHOCTH — OT 0 10 6 6aIoB.
JlabopaTopHble 3aHATHSI - YCTHBIN OMPOC Ha 1a00paTOpHBIX 3aHATUAX — OoT 0 10 12 Gamnos.
IIpakTu4yeckmne padoThl — HE MPEIYCMOTPCHBI.
CamocrosiTeibHas padora — [loaroroBka pedeparoB U BEICTYIUIEHUE C YCTHBIMU JOKJIagamMu — oT 0
1o 12 6ansnos.
ABTOMATH3HPOBAHHOE TeCTHPOBaHUe — BBINMOIHEHNE UTOrOBOrO TeCTa MO JAMCIMIUIMHE B CUCTEME
IpslonUni — ot 0 no 20 6asuios.
Jlpyrue Buabl y4eOHOI 1eSTeJIbHOCTH - MMCbMEHHBIN (TECTOBBII) KOHTPOIb 3HaHU — oT 0 g0 30
Oasos.
ITpomexyTounas arrectamus (3k3amen) — ot 0 10 20 Gamos.

16-20 6a/110B — OTBET Ha OTIIMIHOY

11-15 6a/110B — OTBET Ha «XOPOIIO»

6-10 6a/1J10B — OTBET HA «YIOBJIECTBOPUTEIHHOY»

0-5 6a.1710B — HEYZJOBIIETBOPUTEIHHBIN OTBET.

Takum o6pa30M, MaKCUMaJIbHO BO3MOKHasA CyMMa 0aIoB 3a Bce BUBI y‘-IC6HOfI JACATCIIBHO-

CTH CTyJeHTa 3a 6 cemecTp no aucuuiuimHe «brnodusmkay cocrasisier 100 6amos.

Tabmuma 2.2 Tabnuma mepecdeTa MOJYYSHHOW CTYIEHTOM CYMMBI OasIOB IO JUCIUILUIMHE

«brnodusuka» B OLIEHKY (IK3aMeH):

91 — 100 6amtoB COTIIMIHOY

81 — 90 GayoB «XOpOILO»

61 — 80 GayioB «yIOBJIETBOPUTEIHHOY

0 — 60 GamtoB «HEYJIOBJIETBOPUTEIHHO»
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8. YuebHo-mMeToqu4ueckoe H HHPOPMANMOHHOE 00ecIIedeHHe JHCIUILINHBI.

Jlureparypa:

1. Buodwusuka : yseGHoe mocobue / M. B. Bonbkenmreiis. - 4-e, crep. - Caukr-IletepGypr :
Jlans, 2012. - 608 c. (Hoctyn IBC Jlaus)

2. buodwusuka : yuye6nuk / A. B. Pybun. - Mocksa : KuoPyc, 2016. - 187, [3] c. : um -
(baxanaspuar). - Bubmuorp.: ¢. 187-188.

3. buodmusmka : yue6Hoe mocobue / I'. A. IInyraxun, A. I'. Komaes. - 2-¢, IlepepaGoTanHoe,
HononuerHoe. - Carkr-IletepOypr : Jlanp, 2012. - 240 c. (Hoctyn SBC Jlaus)

4. OcHoBel 6HoMexaHukH : yuebHoe nmocobue / FO. Y. Hamwun, B. A. JIoxos. - ITepms : [THUITY,
2007. - 210 c. (Joctyn OBC Jlanp)

5. Ousuxa GenkoBbIX Mosekyn / A. B. @unkenbinTeiis. - @usuka GeaKoBBIX MOjeKy, 2019-10-
01. - Mocksa, MxeBck : PerymspHas M XaoTuWdyeckas AWHAMUKa, VDKEBCKHM WHCTUTYT
KOMIIBIOTEPHEIX HccnenoBanuil, 2014. - 425 c. (JJoctyn O5C IPR BOOKS.)

6. buodusuyeckue OCHOBHI JKMBEIX CHCTeM : YueGHoe mocobme / M. B. Xykosa, E. C.
Smaneesa, C. I'. JIo6poTtBopckast. - Bruodusuueckre oCHOBEI XHUBBIX cucteM, 2022-01-18. -
Kazanp : KasaHckulf HallMOHAJIBHBIM HCCIIENOBATENBCKHM TEXHOJIOTHYECKUM YHHBEPCHTET,

2015. - 100 c. (Hoctyn DBC IPR BOOKS.) %

JInnensnoHHoe mporpaMMHoOe obecrieueHne u MHTepHeT-pecypest:
1. Windows 7 Ultimate,
2. Microsoft Office 2007,
3. Adobe Reader,
4. Avast Free Antivirus.
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9. Marepua/ibHO-TEXHUYECKOE O00ecriedeHne TUCHUTIIHHBI.

1. AnanuTHYecKne U TOPCUOHHBIE BECHI, aKBaTUCTUIUIATOP, TEPMOCTATHI, MPHOOP IS TOPH-
30HTAJILHOTO 3JIEKTpodope3a Ha Oymare.

2. MarepuanbpHO-TexHHUYEeCKas 0a3za kadeapbl OMOXUMHUU U OMOPHU3UKH, YUeOHO-HAYIHOTO LIEH-
Tpa ¢uszuko-xumudeckoi ononorun CI'Y u UbOPM PAH.

3. MunsTuMeaniiHoe 000pyI0BaHKE IS IEKIIMOHHOTO COMIPOBOXKICHUS U IPYTasi OPTTEXHUKA.

B pamkax npaxmuueckoii noozomosxu GOpMHpPOBaHUE U Pa3BUTHE MPO(ECCHOHATBHBIX HABBI-
KOB OOYyYalomuxcs MPOUCXOIUT Ha 0a3e yueOHOU Jraboparopuu Ouodusuku Ouonormdeckoro a-
kyneTera CI'Y, yueGHOH naboparoputo Omodusuku xadeapsl ontuku u 6moporonnku MHCTUTYTA,
bu3HKH.

[Iporpamma coctaieHa B cootBeTcTBHM ¢ TpeboBanusamu @I'OC BO mo HanpaBieHUIO OATO-

toBkH OakanaBpoB 06.03.01 buonorus, npoduib «YcToYNBOE pa3BUTHE SKOCHCTEM.

ABTOp:

Houent kadenprr Guoxumun u Guopusmky, »

K.0.H. @: i
- — M.B. Kanesckuit

[Iporpamma ono6pena na 3acemanuu 1<a(1)e;1pb'1“610xmmn 1 Ouodusuku ot «06» ceHTsOps
2021 rona, mporokos Ne 2.
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https://www.sgu.ru/structure/physicsinstitute/kafopt/biophys

